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Executive Summary 
 
In 2016, multiple subtle depressions were identified in the rock cover along the toe and lower 
portions of the northeast side slope of the Mexican Hat Uranium Mill Tailings Radiation Control 
Act (UMTRCA) Title I disposal cell. Due to concerns regarding the potential impacts of the 
cover depressions related to disposal cell performance and erosion resistance, evaluations of the 
depressions and information related to the cell cover design were performed. The evaluations 
included visual observations of the depressions, and limited small-area manual removals of the 
rock cover components to scan for radioactivity, to evaluate for conformance with the disposal 
cell design specifications, and to observe any apparent erosion on the surface of the radon barrier 
material. Reviews of disposal cell as-built drawings and supporting design calculations for the 
rock cover components were also included in the evaluations. This report provides the results of 
the evaluations and identifies a recommended path forward. 
 
Based on multiple field observations and a series of radiological surveys confirming the absence 
of elevated radiological readings, no evidence of a breach through the disposal cell cover has 
been identified, and the site remains protective of human health and the environment. 
 
The Mexican Hat disposal cell is located on the Navajo Reservation in southeast Utah. 
Construction of the 68-acre Mexican Hat disposal cell was completed in 1995. The disposal cell 
was designed to encapsulate radioactive tailings and other residual radioactive materials (RRM) 
in a way that minimizes the need for active maintenance and limits radon gas emanation in 
accordance with UMTRCA. UMTRCA also requires that disposal areas for the control of RRM 
and their listed constituents be designed to be effective for up to 1000 years to the extent 
reasonably achievable, and in any case, for at least 200 years.  
 
The Mexican Hat disposal cell cover was constructed with a 2% top slope that transitions to 
20% side slopes; runoff from the disposal cell cover flows into a perimeter drainage channel that 
ultimately discharges into three engineered toe drains along the northern and eastern perimeters 
of the disposal cell. The disposal cell side slope cover consists of multiple components: a 
24-inch-thick low-permeability radon barrier, a 6-inch-thick sandy gravel bedding layer that 
overlies the radon barrier, and a 12-inch-thick rock riprap surface layer over the bedding layer. 
The radon barrier was designed to limit radon gas emanation and meteoric water infiltration. The 
riprap and bedding layers were designed to protect the radon barrier from erosion and to 
minimize the need for active maintenance of the disposal cell.  
 
The depressions in the Mexican Hat disposal cell cover were initially observed during the 2016 
annual site inspection on March 17, 2016. Subsequent site visits between April and August 2016 
included the collection of topographic survey data and additional visual observations of the 
depression areas, radon gas monitoring, and limited hand removal of the riprap and bedding 
layers to observe the condition of the underlying radon barrier surface. Additional evaluation 
efforts included a review of as-built drawings to understand the relationship between the 
protective cover and the underlying tailings material, a review of the original design calculations 
that were prepared to determine the probable maximum precipitation (PMP) event, and a review 
of the original design calculations prepared to determine the gradation sizes and thicknesses of 
the bedding and riprap layers needed to protect the radon barrier from erosion during a PMP 
event. Calculations were also performed to confirm that the specified bedding materials were 
properly sized to serve as a filter between the riprap and the radon barrier layers. All calculations 
are presented in the appendixes. 
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A variety of site visits were performed in 2017 to further evaluate the depression features:  

 An observational site visit in March 2017 and the annual site inspection in April 2017 
confirmed previous visual observations from 2016. Observations of the depressions during 
varying lighting conditions (i.e., varying sun angles) indicated that some previously 
identified areas of cover depressions along the northeast side slope may be more extensive 
than previously considered.  

 Gamma radiation scans were performed on the riprap surface throughout the northeast side 
slope in September 2017. No elevated radiological readings were observed at the depression 
features relative to visually-determined unaffected areas on upper portions of the northeast 
side slope. 

 Additional visual observations of the northeast, north, and west side slopes during various 
lighting conditions were made during a site visit in October 2017. Surface depressions on 
the northeast side slope appeared to be similar to those observed in April 2016. What 
appeared to be minor construction-related surface imperfections were observed on the west 
side slope, with no similarities to the surface depressions observed on the northeast side 
slope. No surface depressions were observed on the north side slope.  

 A small void extending into the apparent base of the bedding layer and upper portion of the 
radon barrier was identified near the toe of the northeast side slope within a previously 
observed depression in December 2017. A follow-up inspection with a radiological control 
technician confirmed that radiological readings at the void and other depression feature 
locations were consistent with background levels. 

 
Two subsequent site investigations were conducted in January 2018 to gain knowledge of 
subsurface conditions beneath observed surface depressions and beneath areas where no surface 
depressions were visually apparent. Additional surface depressions were observed and 
investigated on the north, east, and west side slopes. Small test pits were manually excavated by 
removing the rock cover components to the top of the radon barrier surface. Surface depressions 
features located on the north, east, and west side slopes were much more subtle compared to 
those previously observed on the northeast side slope. The majority of test pits located within 
areas of observed surface depressions on the north and northeast side slopes revealed incisements 
and voids extending into the radon barrier; no breach through the cover was evident. Test pits 
located in areas where no surface depressions were visually apparent did not reveal signs of 
radon barrier degradation. Additionally, the majority of bedding material observed along the 
lower portions of the north and northeast side slopes did not appear to meet the gradation 
specifications for the disposal cell; the bedding material in these areas appeared to be highly 
segregated with only larger gravel aggregate present and little to no fines. Bedding materials 
observed in other areas of the disposal cell appeared to have the appropriate proportions of fines 
and coarse-grained materials, but were noted to possibly be overconcentrated in fines. Samples 
were not collected to perform gradation analyses of these materials. Cementitious material in the 
top 1–6 inches of the radon barrier was also observed in test pits located near the toe of the north 
and northeast side slopes. The origin of the cementitious material was not determined. 
Radiological gamma scans were conducted at all test pit locations, and no elevated readings 
relative to ambient conditions were observed. 
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An engineering review of information associated with the Gas Hills East, Wyoming, Disposal 
Site, an UMTRCA Title II disposal cell, where rill-type erosion occurred at the radon barrier and 
riprap layer interface, was also performed as part of this evaluation. The initial design of the 
Gas Hills East disposal cell did not include a bedding layer between the riprap and the radon 
barrier layers. This configuration was determined to be the root cause of the observed radon 
barrier erosion. Corrective actions implemented to address radon barrier erosion at the Gas Hills 
East site included the installation of a bedding layer between the riprap and radon barrier layers. 
Because the Mexican Hat disposal cell cover design already includes a bedding layer between 
the riprap and the radon barrier layers, the radon barrier erosion and the associated repairs that 
occurred at the Gas Hills East site have limited application for evaluating the depression features 
and radon barrier erosion at the Mexican Hat site. 
 
Review of the original design calculations for the Mexican Hat disposal cell indicates that the 
specified riprap and bedding layers were properly sized for the PMP event. Test pit observations 
of the riprap and bedding layers have provided visual confirmation that the installed material 
thicknesses were installed as identified on the as-built drawings. However, observed segregated 
bedding materials in some of the test pits do not appear to meet the specified gradations.  
 
Based on the characteristics of the observed voids, piping, and incisements, including their 
locations towards the lower portions of the north and northeast side slopes, and the lack of fines 
in the bedding/filter material in these areas (which would allow for higher runoff velocities in the 
bedding/filter material), it can be reasonably assumed that these features are the result of 
precipitation-induced erosion. No evidence of subsidence in these areas has been identified. 
 
Further investigation and evaluation of the depression features, including materials sampling and 
testing in areas within and beyond the areas of depression features, is recommended to determine 
the cause(s) of distress, and to develop appropriate corrective actions. Materials sampling and 
testing will be conducted to determine where in situ side slope cell cover components 
(i.e., riprap, bedding layer, and the radon barrier) conform, or do not conform, with the 
engineering design and construction specifications. The investigation will focus on bedding layer 
gradation as well as the spatial distribution of cementitious material that has been observed 
immediately below the base of the bedding layer in test pits with observed radon barrier 
degradation; determining if the radon barrier is subject to degradation due to cation exchange, 
dispersive soils, or both; determining the lateral extent of RRM that was placed beneath the 
radon barrier near the toe of the northeast and north side slopes and under the drainage apron 
adjacent to the northeast side slope; and identifying potential sources and impacts of windblown 
material on the riprap rock surfaces and the sediment deposits in the northeast drainage apron.  
  
Additional recommendations include ground-based light imaging, detection, and ranging 
(LiDAR) topographical surveys focused on the northeast side slope, aerial LiDAR topographical 
surveys of the entire disposal cell, aerial thermal surveys of the entire disposal cell, semiannual 
collection of horizontal and vertical survey data at the existing settlement plates located on the 
cell cover, procurement of a geotechnical engineering subject matter expert (SME) and a 
geomorphology SME to provide peer review during the design and future investigations, and 
performing interim radon barrier protection with suitable fill materials in areas with observed 
radon barrier degradation. This recommendation also includes the preparation and submittal of 
survey monitoring status reports subsequent to each combined LiDAR and settlement plate 
survey event. Survey monitoring status reports would include documentation and analysis of 
LiDAR and settlement plate survey data, identification of any observed changes in empirical 
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survey data, and a compilation and review of data associated with onsite weather monitoring 
equipment.  
 
The installation of a System Operation and Analysis at Remote Sites (SOARS)-based weather 
monitoring station that is equipped with a camera and capable of measuring precipitation totals 
and intensities has been completed to collect site-specific meteorological data. Data from the 
SOARS meteorological station are reviewed on a routine basis for rainfall events that have 
intensities greater than or equal to 0.16 inch in a 5-minute interval for the purpose of triggering 
an episode-based LiDAR survey to determine if additional materials have been removed as a 
result of the episodic rainfall event, causing the depressions to deepen or enlarge. Additionally, 
the SOARS equipment sends notifications when certain precipitation parameters are exceeded. 
 
The Long-Term Surveillance Plan (LTSP) for the Mexican Hat disposal site provides criteria for 
maintenance and emergency measures at the site. Minor erosion or undesirable changes in riprap 
integrity on the disposal cell are considered to constitute a Priority 5 condition and should be 
addressed by conducting an evaluation to assess the associated potential impact(s) followed by 
the implementation of an appropriate response to address the problem(s). The cover depression 
features that are the subject of this evaluation were first identified during the annual site 
inspection in March 2016 and constitute a Priority 5 condition. The recommendation provided is 
consistent with the response actions for a Priority 5 condition. Based on the language in the 
LTSP, a breach of the disposal cell is interpreted as a breach of the entire cover (including the 
radon barrier), which would result in the exposure of RRM. No evidence of a breach has been 
identified throughout the compilation of this report and associated field activities. However, if 
there is evidence that erosion is continuing to deepen or enlarge the depression features to the 
extent that the release of tailings is imminent (Priority 2) or the cover is breached (Priority 1), 
emergency response actions would be initiated at the U.S. Department of Energy’s request to 
repair the cover. 
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1.0 Introduction 
 
In 2016, multiple subtle depressions were identified in the rock cover along the toe and lower 
portions of the northeast side slope of the Mexican Hat Uranium Mill Tailings Radiation Control 
Act (UMTRCA) Title I disposal cell. Due to concerns regarding the potential impacts of the cell 
cover depressions related to cell performance and erosion resistance, evaluations of the 
depressions and information related to the cell cover design were performed. This report 
provides the results of the evaluations and identifies a recommended path forward. 
 
1.1 Purpose and Scope 
 
The purpose of this evaluation is to assess the depression features and design documentation 
associated with the Mexican Hat disposal cell in an effort to determine the impacts related to cell 
cover performance and to identify needs for follow-up actions. The scope of the evaluation 
included conducting visual observations of the depressions, and limited small-area manual 
removals of the rock cover components to scan for radioactivity, to evaluate for conformance 
with the disposal cell design specifications, and to observe any apparent erosion on the surface of 
the radon barrier material. Reviews of disposal cell as-built drawings and supporting design 
calculations for the rock cover components were also included in the evaluations. In addition, 
circumstances that were considered to be similar at the Gas Hills East, Wyoming, UMTRCA 
Title II Disposal Site were reviewed to ascertain applicability to the Mexican Hat disposal cell 
cover depression features.  
 
1.2 Site Description 
 
1.2.1 Ownership and Location 
 
The Mexican Hat disposal cell is located on the Navajo Reservation in southeast Utah. The 
68-acre disposal cell is located on the approximately 119-acre disposal site. The site is held in 
trust by the United States of America for the Bureau of Indian Affairs; the Navajo Nation retains 
title to the land. 
 
The site is located in San Juan County, Utah, in Sections 13 and 24, Township 42 South, 
Range 18 East, and in Sections 18 and 19, Township 42 South, Range 19 East, Salt Lake 
Principal Meridian. The disposal site is located approximately 1.5 miles southwest of the town 
of Mexican Hat, Utah, and 1 mile south of the San Juan River (see Figure 1 and Figure 2). The 
small Navajo community of Halchita is approximately 0.5 mile southwest of the site. 
 
1.2.2 History 
 
Texas-Zinc Minerals Corporation constructed the Mexican Hat Mill on land leased from the 
Navajo Nation and operated the facility from 1957 to 1963. In 1963, Atlas Corporation 
purchased the mill and operated it until it closed in 1965. A sulfuric acid manufacturing plant 
operated at the site from 1957 to 1970; Atlas continued operating the sulfuric acid 
manufacturing plant at the site until the lease expired in 1970 and control of the site reverted 
to the Navajo Nation. 
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Figure 1. General Location Map of the Mexican Hat, Utah, Disposal Site 
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Figure 2. Mexican Hat, Utah, Disposal Site Vicinity Map 
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Ore brought to the mill contained a considerable amount of copper sulfide and other sulfide 
minerals and was processed to recover both copper and uranium. The milling process produced 
radioactive tailings, a predominantly sandy material. Spent tailings were mixed with process 
water and pumped through a pipeline to two onsite tailings piles: the former lower tailings pile 
and the former upper tailings pile (see Figure 2).  
 
1.2.3 Mill Tailings Disposal and Cell Construction 
 
The U.S. Department of Energy (DOE) remediated the site under the Uranium Mill Tailings 
Remedial Action (UMTRA) Project. Surface remediation and construction of the disposal cell 
was completed at the site in 1995. The pentagonal-shaped disposal cell was constructed at the 
location of the preexisting former lower tailings pile (see Figure 2). Radioactive materials from 
the former upper tailings pile, demolished mill structures, and 11 vicinity properties were 
relocated and placed on top of the preexisting tailings at the location of the former lower tailings 
pile. An additional 983,000 cubic yards (1.3 million dry tons) of tailings and associated wastes 
were subsequently hauled from the Monument Valley, Arizona, UMTRCA Title I Processing 
Site (located approximately 15 miles south of the site) and placed on top of the contaminated 
materials from the Mexican Hat site. A total of approximately 3.6 million cubic yards 
(4.4 million dry tons) of radioactive tailings and other residual radioactive materials (RRM) were 
ultimately encapsulated in the Mexican Hat UMTRCA Title I disposal cell. 
 
The Mexican Hat disposal cell abuts a rock outcrop on its south side and rises approximately 
50 feet above the surrounding terrain to the north, east, and west. The disposal cell was designed 
to encapsulate radioactive tailings and other RRM in a way that minimizes the need for active 
maintenance and limits radon gas emanation in accordance with UMTRCA. The cell was 
constructed with a 2% top slope transitioning to 20% side slopes (Figure 3), which drain into a 
surrounding rock perimeter channel. The perimeter channel discharges to three engineered toe 
drains (Figure 4) that drain into existing arroyos to the north and east of the cell. 
 

 
 

Figure 3. Typical North-South Cross Section of the Mexican Hat Disposal Cell 
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Figure 4. Project Site Plan with Areas of Concern 
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The northeast side slope is the longest side slope on the Mexican Hat disposal cell. The longest 
distance from the top to the bottom of the northeast side slope (draining into the northeast toe 
drain) is approximately 460 feet. The northeast side slope constitutes an approximate surface 
area of 7 acres. Since the 2% top slope was contoured to direct runoff in a north to northwesterly 
direction, only a minor portion of runoff originating from the top slope of the disposal cell ends 
up on the northeast side slope; run-on to the northeast side slope from the 2% top slope of the 
disposal cell constitutes approximately 2.7 acres, or 6% of the 46.4-acre top slope. Thus, the 
combined watershed of the northeast side slope is approximately 10 acres (Figure 4). 
 
1.2.4 Uranium Mill Tailings Radiation Control Act of 1978 
 
UMTRCA was promulgated to protect human health and the environment from the hazards 
associated with uranium milling waste, and it established requirements for the safe and 
environmentally sound disposal, long-term stabilization, and control of uranium mill tailings and 
other RRM for the purposes of minimizing or eliminating radiation health hazards to the public. 
Title I of UMTRCA addresses processing sites that were no longer in operation when the law 
was passed. Most or all of the uranium produced at UMTRCA sites was sold to the federal 
government prior to 1971 (42 USC 7901 et seq.). 
 
UMTRCA Title I sites were remediated by DOE under the UMTRA Project. In accordance with 
Title 40 Code of Federal Regulations Section 192 (40 CFR 192), waste disposal sites that are 
constructed for the control of uranium mill tailings and other RRM are designed to be effective 
for up to 1000 years, to the extent reasonably achievable, and in any case, for at least 200 years. 
Disposal sites are also designed and stabilized in a manner that minimizes the need for future 
maintenance and limits the release of radon-222 to the atmosphere to an average of no more than 
20 picocuries per square meter per second (pCi/m2/s).  
 
The Mexican Hat disposal cell was designed and constructed in accordance with the control 
standards defined in 40 CFR 192. Surface remediation at the site was completed in 1995 to meet 
the cleanup standards defined in 40 CFR 192. When the depression features were identified 
along the northeast side slope in 2016, the disposal cell was approximately 20 years old, or 
1/10th of its minimum design life mandated under UMTRCA. 
 
1.2.5 Long-Term Surveillance Plan 
 
LM manages the site in accordance with the 2007 site-specific Long-Term Surveillance Plan 
(LTSP) to ensure that the disposal cell and related infrastructure continues to function as 
designed. The LTSP describes how DOE will fulfill the general license requirements of 
10 CFR 40.27 as the long-term custodian of the Mexican Hat UMTRCA Title I disposal site. 
LM and the Legacy Management Support (LMS) contractor conduct annual site inspections in 
accordance with the site-specific LTSP to verify the integrity of the disposal cell and its surface 
features, monitor and evaluate site infrastructure, surveillance, and security features, and perform 
minor site maintenance as necessary. 
 
Table 3-2 of the 2007 Mexican Hat LTSP (Table 1) provides criteria for maintenance and 
emergency measures at the site. Based on this table, minor erosion or undesirable changes in 
riprap integrity on the disposal cell are considered to constitute a Priority 5 condition and should 
be addressed by conducting an evaluation to assess the associated impact(s) followed by the 
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implementation of an appropriate response to address the problem(s). The cover depression 
features that are the subject of this evaluation were first identified during the annual site 
inspection in March 2016 and constitute a Priority 5 condition. Based on the language in the 
LTSP, a breach of the disposal cell is interpreted as a breach of the entire cover (including the 
radon barrier), which would result in the exposure of RRM. No evidence of a breach has been 
identified throughout the compilation of this report and associated field activities. DOE notified 
the U.S. Nuclear Regulatory Commission (NRC) and the Navajo Nation of the depression 
features in a letter dated May 5, 2016. 
 

Table 1. DOE Criteria for Maintenance and Emergency Measures 

 
Priority Descriptiona Example Response 

1 
Breach of disposal cells 
with dispersal of 
radioactive material. 

Seismic event that exceeds 
design basis and causes 
massive discontinuity 
in cover. 

Notify NRC. Immediate follow-up inspection 
by DOE emergency response team. 
Emergency actions to prevent further 
dispersal, recover radioactive materials, and 
repair breach. 

2 Breach without dispersal 
of radioactive material. 

Partial or threatened 
exposure of radioactive 
materials. 

Notify NRC. Immediate follow-up inspection 
by DOE emergency response team. 
Emergency actions to repair the breach. 

3 Breach of site security. Human intrusion, 
vandalism. 

Restore security; urgency based on 
assessment of risk. 

4 Maintenance of specific 
site surveillance features. 

Deterioration of signs, 
markers. Repair at first opportunity. 

5 

Minor erosion or 
undesirable changes in 
riprap integrity or 
vegetation. 

Erosion not immediately 
affecting disposal cell, 
change in riprap protection 
layer thickness. 

Evaluate, assess impact, respond as 
appropriate to address problem. 

Note: 
a Other changes or conditions will be evaluated and treated similarly on the basis of perceived risk. 
 
 
Observations and materials sampling and testing results from future site visits will continue to be 
used to evaluate the prioritization conditions established in Table 3-2 of the 2007 Mexican Hat 
LTSP (Table 1). 
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2.0 Components of the Mexican Hat Disposal Cell Cover  

This section consists of a review and discussion of the Mexican Hat disposal cell cover 
component as-builts, and a review of the design calculations and the basis of design 
supporting the cover system. Photographs of the disposal cell during construction and the 
placement of cover component materials are also provided to illustrate how the disposal cell 
was constructed. 
 
2.1 Cover Component As-Builts 

The components of the protective cover materials placed over the compacted tailings on the side 
slopes of the Mexican Hat disposal cell include a radon barrier layer, a bedding/filter layer, and 
a rock riprap erosion-protection layer as shown in Figure 5. The disposal cell cover system, 
which includes top slope and side slope configurations and associated drainage structures on the 
cell apron area, was designed to promote sheet flow runoff during precipitation and snowmelt 
events and to prevent erosion of the radon barrier. Material descriptions and construction 
as-builts were obtained from Volume 2 of the Final Completion Report for the Mexican Hat and 
Monument Valley UMTRCA Title I sites1. Review of the final construction as-built drawings 
(see Appendix C3 pp. 65–84) indicate that contaminated materials (i.e., radioactive tailings and 
other RRM) may directly underlie the areas where the depression features have been observed. 
In particular, drawing number H/M-DS-10-0216, Sections C0219 and D0219 (Appendix C3, 
p. 74), depicts contaminated materials extending all the way to the base of the 20% side slope; 
section D0219 depicts contaminated materials extending beneath the transition zone from the 
northeast side slope to a portion of the 4% apron consisting of riprap Type C manufactured 
limestone that directs runoff to the northeast toe drain. 
 

 
 

Figure 5. Mexican Hat, Utah, Disposal Cell Cover Components 

                                                 
1 MK-F (MK-Ferguson Company), 1997. Mexican Hat, Utah, Monument Valley Arizona, Completion Report, 

prepared by MK-Ferguson Company for the U.S. Department of Energy, UMTRA Project Team, Environmental 
Restoration Division, Albuquerque, New Mexico. 
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2.1.1 Radon Barrier 
 
The low-permeability radon barrier directly overlies the compacted tailings. It consists of native 
fine-grained borrow material amended with 10% bentonite. The sources of the borrow material 
were located approximately 5 miles south of the site, called RB-4 and RB-7. The bentonite was 
amended to the borrow source material using a pug mill.  
 
The radon barrier was designed to retard the emanation of radon gas from the tailings 
embankment into the atmosphere in accordance with UMTRCA and to minimize meteoric water 
infiltration. The radon barrier material is a 24-inch-thick layer that was placed in approximately 
three equal lifts and compacted to 100% of a reference density determined by the ASTM D698 
method. The radon barrier materials were specified to conform to the following gradation limits 
listed in Table 22. 
 

Table 2. Radon Barrier Gradation Specifications for the Mexican Hat, Utah, Disposal Site 
 

U.S. Standard Sieve Size (square openings) Percent Passing (by weight) 
4 inch 100 

3/4 inch 70–100 

No. 4 50–100 

No. 60 15–100 

No. 200 5–100 

 
 
2.1.2 Bedding Layer 
 
The 6-inch-thick bedding/filter layer consists of manufactured materials that were sourced from 
the Bluff gravel quarry located approximately 30 miles northeast of the site near Bluff, Utah. The 
bedding layer materials were placed over the radon barrier to act as a construction bedding layer 
and as a graded filter material prior to placement of the overlying riprap rock layer. The smaller-
sized bedding filter material was designed to protect the underlying radon barrier material from 
particle removal via interstitial flows through the overlying larger riprap material during 
precipitation and associated runoff events. The bedding layer material is classified as a sandy 
gravel with few fines (GC or GM), and was specified to conform to the following 
gradation limits listed in Table 33. 
 

                                                 
2 Ibid. 
3 Ibid. 
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Table 3. Bedding Layer Gradation Specifications for the Mexican Hat, Utah, Disposal Site 
 

U.S. Standard Sieve Size (square openings) Percent Passing (by weight) 
3 inch 100 

1-1/2 inch 50–100 

1 inch 35–70 

No. 4 10–30 

No. 30 0–10 (0-5)a 

No. 100 0–5 (0)a 

Note: 
a The bedding gradation limits were revised prior to placement by deleting the No. 100 sieve size and modifying the 

No. 30 sieve size to 0-5 percent passing by weight. (Morrison-Knudsen design calculations 09-418-05-01, page 18 
(see Appendix B) 

 
 
2.1.3 Rock Layer Materials 
 
The riprap rock layer materials are the largest and uppermost components of the disposal cell 
erosion-protection cover system and directly overlie the bedding layer. The riprap is a screened, 
river-run material that was sourced from the Bluff gravel quarry located approximately 30 miles 
northeast of the site near Bluff, Utah. The gradation sizes of the riprap materials vary and were 
determined based on the slope grades and the final cell geometry. Three types of riprap were 
used for the finish grade of the disposal cell. Type A riprap was used on the flat (2%) top slopes, 
and Types B1 and B were used on the 20% side slopes where the surface depressions on the 
cover have been observed. The 12-inch-thick Types B and B1 riprap materials were specified to 
conform to the following limits listed in Table 4 and Table 5, respectively4. 
 

Table 4. Type B Riprap Gradation Specifications for the Mexican Hat, Utah, Disposal Site 
 

U.S. Standard Sieve Size (square openings) Percent Passing (by weight) 
8 inch 100 

6 inch 25–100 

5 inch 0–100 

4 inch 0–25 

1 inch 0–5 

 
 

Table 5. Type B1 Riprap Gradation Specifications for the Mexican Hat, Utah, Disposal Site 
 

U.S. Standard Sieve Size (square openings) Percent Passing (by weight) 
5 inch 100 

4 inch 0–100 

3 inch 0–50 

2 inch 0–25 

No. 4 0–5 

 

                                                 
4 Ibid. 
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Figure 4 shows the general layout of the site, including security and surveillance features, 
engineered drainages and diversion channels, runoff directions, and the observed locations of 
the depressions in relation to the dividing line between the Type B and Type B1 riprap on the 
northeast side slope. 
 
2.2 Review of the Design Calculations and Basis of Design 

A uranium mill tailings disposal cell is designed and constructed to effectively contain 
stabilized mill tailings and other RRM for up to 1000 years, to the extent reasonably achievable, 
and in any case, for at least 200 years (40 CFR 192.02). Additional control standards defined in 
40 CFR 192.02 include, among other things, providing reasonable assurance that releases of 
radon-222 to the atmosphere from uranium mill tailings and other RRM will not exceed an 
average release rate of 20 pCi/m2/s.  
 
The configuration and composition of a multicomponent UMTRCA disposal cell cover is 
designed to adhere to the UMTRCA control standards. Radon barriers are designed to limit 
radon gas emanation and meteoric water infiltration. The overlying riprap and bedding layers are 
designed to protect the radon barrier from erosion and to minimize the need for active 
maintenance of the disposal cell.  
 
In the case of the Mexican Hat disposal cell, the radon barrier is composed of local silty sands 
with a 10% bentonite amendment. The bentonite amendment was added to reduce the 
permeability of the silty sands that were used for the radon barrier. The erosion-protection cover 
components at the site (i.e., a sandy gravel bedding/filter layer and an overlying rock riprap 
layer) were constructed over the radon barrier to protect the radon barrier from wind and 
water erosion.  

The design basis of an UMTRCA disposal cell begins with a review of meteorological data and 
determination of a probable maximum precipitation (PMP) event. The PMP event is used as a 
basis for determining the appropriate size(s) and thickness(es) of the erosion-protection cover 
components. The gradation sizes of the bedding/filter material are determined using accepted 
procedures to prevent “piping” of soils as discussed in Cedergren (1989)5 and as specified in the 
Bureau of Reclamation Earth Manual (1980)6.  
 
The LMS contractor conducted a review of the original design calculations that were used to 
determine the basis of design for the Mexican Hat Title I disposal cell. The review concluded 
that both the hydrology and cover design calculations were correct and followed current 
acceptable standards. 
 
2.2.1 Hydrology Design Calculations Review and Summary 
 
Based on the hydrology design calculations (No. 09-223-01-02, see Appendix A) prepared by 
Morrison-Knudsen (the remedial action contractor that built the cell), the design storm event 
used to determine the rainfall intensity and unit discharge sheet flow rates for the Mexican Hat 

                                                 
5 Cedergren, H.R., 1989. Seepage, Drainage and Flow Nets, 3rd ed., John Wiley and Sons, New York. 
6 U.S. Department of Interior, 1980. Earth Manual, 2nd ed. Bureau of Reclamation, U.S. Government Printing 

Office, Washington, D.C. 
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disposal cell was the probable maximum precipitation (PMP) 1-hour storm. At the Mexican Hat 
site, a PMP 1-hour storm of 8.1 inches was determined following the procedures provided in 
Hydrometeorological Report 49 of the National Weather Service. On the basis of procedures 
outlined in NRC document NUREG-46207, the PMP and a calculated time of concentration (Tc) 
were used to calculate the rainfall intensity. The duration Tc is the time required for a drop of 
water to flow the longest distance across the disposal cell. The Tc value for the Mexican Hat cell 
was calculated to be 2.5 minutes; incorporating this Tc value results in a calculated rainfall 
intensity of 53.5 inches per hour. The 53.5 inches per hour rainfall intensity was then used to 
calculate the flow velocities that the erosion-protection materials need to resist when developing 
the design parameters of the Mexican Hat disposal cell. 
 
Review of the hydrology computations indicates that the design rainfall intensities were 
accurately determined at the time the cell was designed and adhere to current acceptable 
standards. The design flows generated from these hydrology calculations were used to size the 
riprap cover materials. Although NRC NUREG-4620 has been superseded by NRC 
NUREG-16238 since the Mexican Hat disposal cell was designed and built, NUREG-1623 
provides the same procedure as NUREG-4620 for computing the intensity duration storm event. 
 
2.2.2 Cover Design Calculations Review and Summary 
 
The Mexican Hat cover design calculations prepared by Morrison-Knudsen were obtained from 
the historical records and reviewed. Sizing calculations for the Types B and B1 rock riprap layers 
are included in Morrison-Knudsen design calculations No. 09-418-14-00 and No. 09-418-05-01 
(see Appendix B, p. 1, and Appendix B, p. 19). These calculations followed the procedures 
outlined in NUREG-4620 and were the basis for the design criterion for sizing the riprap on 
preventing erosion under PMP conditions. 
 
Review of the riprap sizing computations indicates that the rock was properly sized following 
acceptable procedures outlined in the updated NUREG-1623; the calculated sizing was properly 
reflected in the riprap specifications for both the top slope and side slope materials to 
accommodate the design PMP event. The updated NUREG-1623 procedure was used to review 
the calculations, since the superseded NUREG-4620 procedure lacked quantitative criteria for 
assessing material displacement based on a range of interstitial velocities; NUREG-1623 
provides the same procedures for design purposes and provides quantitative criteria. 
 
Calculations supporting the sizing of the bedding/filter layer materials were found in 
Morrison-Knudsen design calculations 09-418-05-01 (see Appendix B) and were determined 
to be correct. However, a new calculation check of the filter criteria between the Type B and 
Type B1 riprap erosion-protection layers and the bedding layer was conducted, confirming that 
the radon barrier would be adequately protected by the overlying specified bedding and riprap 
layers based on the disposal cell design specifications (see Section 5.0). Furthermore, a variation 
between the proposed design gradation in the Morrison-Knudsen calculation and the specified 
gradation in the project specifications exists at the Nos. 30 and 100 sieve sizes. The original 
calculation proposed 0–5% passing the No. 30 sieve size, whereas the specified gradation 

                                                 
7 Nelson, J.D. et al., 1986, Methodologies for Evaluating Long-Term Stabilization Designs of Uranium Tailings 

Impoundments, U.S. Nuclear Regulatory Commission, NUREG/CR-4620. 
8 U.S. Nuclear Regulatory Commission, 2002. Design of Erosion Protection for Long-Term Stabilization, 

NUREG-1623. 
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allowed for 0–10% passing the No. 30 sieve size. An additional criterion of 0–5% passing the 
No. 100 sieve size was also added to the specified gradation (see Section 2.1.2). Based on the 
provided calculations, neither of these sieve size design variations would negatively affect the 
performance of the bedding/filter layer. 
 
2.3 Construction Material Placement and Quality Control Requirements 
 
2.3.1 Relocation and Placement of RRM and Other Contaminated Material 
 
The Completion Report for the site discusses a work stoppage during the construction of the cell. 
There is no reason for the stoppage listed, but it does indicate there was no work conducted on 
the cell from November 1990 until March 1993, a period of approximately 27 months. The 
report states that at the time of stoppage, RRM and other contaminated materials from the 
Monument Valley site were still being placed on the cell. Prior to demobilizing from the site 
during the work stoppage, the exposed contaminated fill surface was treated with a soil sealer. 
No radon barrier material was placed prior to the work stoppage demobilization. When work 
began on the cell again in March 1993, the Completion Report states that prior to the placement 
of any additional materials, the site was recompacted, and compaction was reverified. The 
Completion Report does not state whether additional contaminated fill was added at that time. 
 
According to the Completion Report, as contaminated material was placed, it was monitored to 
verify that it was free of excessive organic material and large debris. It was placed in 12-inch 
loose lifts and then compacted. The compaction criteria were 90% compaction for the interior of 
the cell and 95% compaction for the top 3 feet of the cell. A total of 2961 compaction tests were 
administered during the construction of the cell. Of the 2961 tests taken, 180 compaction tests 
did not pass, and these areas were recompacted and retested until passing results were obtained9. 
 
2.3.2 Demolition Debris and Bulk Material Placement 
 
The Completion Report does not specify the exact location of the demolition debris or bulk 
material within the disposal cell. However, the Completion Report states that the demolished 
mill facilities, including debris and asbestos-containing materials, were placed in the lower lifts 
of the disposal cell. This is consistent with design specifications that required the larger and more 
contaminated material to be placed first, in the lower portions of the disposal cell. There is no 
evidence of larger contaminated material placed near the edges of the side slopes; primarily 
windblown material was placed on the side slopes (see photographs in Section 2.4 from 1989 
construction). Based on information and pictures contained in the Completion Report, it appears 
that the placement of the contaminated materials adhered to the design and specification 
requirements. 
 

                                                 
9 MK-F (MK-Ferguson Company), 1997. Mexican Hat, Utah, Monument Valley Arizona, Completion Report, 

prepared by MK-Ferguson Company for the U.S. Department of Energy, UMTRA Project Team, Environmental 
Restoration Division, Albuquerque, New Mexico. 
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The Completion Report discusses the design criteria that required NRC, DOE, and Navajo 
Nation approval and the Design Basis Memoranda (DBM) that assured the design criteria were 
met (see Appendix F2). The DBM established for the decontamination and the demolition of 
structures specified the following: 

 
Foundation and rubble piles be broken up in specific sizes to facilitate their 
disposal. Debris to be placed in layers, and tailings compacted within and around 
the individual pieces of debris in order to eliminate voids and nesting, and thereby 
minimize differential settlement. Organic materials such as wooden demolition 
debris and grubbed vegetation be evenly distributed throughout the lower portion 
of the disposal embankment so as not to exceed 5 percent by volume in any lift. 
Alternately, large volumes of organic materials be buried elsewhere on the site 
(away from the tailings) where differential settlement is of less concern or be 
removed from the site if monitored and found safe. 
 

The DBM established for tailings materials excavation and final embankment, contained in 
Appendix F2, specified the following: 

 
The relocated contaminated materials placed above the existing lower tailings 
piles will be densified by compaction or some other means to reduce the potential 
for long-term differential settlement. 
 
The embankment construction will be sequenced to place lesser contaminated 
materials over more highly contaminated materials to reduce radon exhalation. 
The embankment will be comprised as follows, in order from bottom to top: 

a. In-situ tailing piles. 

b. Relocated materials from the mill area and the ore storage area at Monument 
Valley; rubble pieces will be placed on the top of the existing tailings 
embankment and surrounded with compacted relocated soils. 

c. Heap leach pad area at Monument Valley. 

d. Monument Valley tailings. 

e. Relocated, contaminated materials from the windblown and waterborne 
deposit areas. 

f. Contaminated materials from temporary facilities. 
 

The project specification for demolition (02050, page 4), contained in Appendix F1, required the 
following in regard to the larger pieces of contaminated materials: 

 
Demolished materials, consisting of steel, concrete, wood, masonry and other 
man-made materials, rubble, debris and boulders shall be reduced in size to pieces 
to be no greater than 3 feet in any dimension and no more than 27 cubic feet in 
volume. 
 
Metal objects with voids shall be crushed to sizes no greater than 27 cubic feet in 
volume, with the least dimension not exceeding 6 inches. 
 
Any pipe, conduit and ducts shall be cut to sizes no greater than 10 feet in length. 



  

 
U.S. Department of Energy  Mexican Hat Side Slope Cover Depressions Evaluation 
January 2019  Doc. No. S14765 

Page 16 

 
In the Completion Report Appendix E, “Materials Testing Summary Report,” the Contaminated 
Fill Material section (see Appendix F3 of this report) states: 
 

All contaminated material and debris resulting from demolition of the old 
Halchita/Mexican Hat Mill foundation, and associated structures, and from off-
site vicinity properties during Phase I, were cut or broken into sizes meeting 
specified requirements before placement in the cell embankment. 
 
Where contaminated fill material contained individual pieces larger than the 
12 inch loose lift thickness, the lift thickness was verified as minimum 
constructible thickness and materials were spread to ensure a void free mass and 
provide adequate compaction between larger particles. 
 
During placement of contaminated fill material, continuous visual inspection was 
performed to ensure that organic materials did not constitute more than five 
percent of the placed volume. Also, demolition debris and organics were evenly 
distributed throughout the fill to avoid concentrations. Individual linear pieces of 
wood, steel and plastic were cut or broken into pieces not greater than 10 feet in 
length; similarly, pieces of concrete, rock, masonry and steel was sized down to 
be less than 3 feet in any dimension and/or less than 27 cubic feet in volume10. 

 
Based on the design specifications and review of information contained in the Completion 
Report, there is no indication that demolition debris or bulk materials were placed in any fashion 
that would promote subsidence along the side slopes of the disposal cell. 
 
2.3.3 Radon Barrier 
 
The radon barrier material is a 24-inch-thick layer that was placed in 10-inch loose lifts and then 
compacted to 100% dry density of a reference density determined by the ASTM D698 method. 
There were 642 compaction tests administered during the construction of the cell. According to 
the Completion Report, of the 642 tests taken, 102 compaction tests did not pass, and these areas 
were recompacted and retested until passing results were obtained11.  
 
2.3.4 Bedding Layer 
 
Photo documentation in the Completion Report indicates that at least some of the bedding 
material was placed and spread on the side slopes from the top of the slope and pushed to the toe 
of the slope with a dozer. There is no indication as to how much of the bedding material was 
placed in this manner, and the Completion Report does not specify how the bedding materials 
were placed. 
 
Gradation testing was required of the bedding material at a frequency of one test for each 
10,000 cubic yards of bedding material placed. There was 59,992 cubic yards of bedding 
material placed, providing an average test frequency of one gradation test for every 3333 cubic 
yards of bedding material placed. There were 18 gradation tests taken, with no failing tests. The 
                                                 
10 Ibid. 
11 Ibid. 
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Completion Report does not state where the gradation tests were taken, whether at the gravel pit, 
onsite, or before or after placement. 
 
The specifications for the project required that the erosion-protection materials be handled, 
loaded, transported, stockpiled, and placed in a manner that avoided nonconformance with 
specifications due to segregation and degradation, including materials moved to and from 
stockpiles. The bedding material was moved twice prior to being placed, according to the 
Completion Report. It was first moved to a stockpile at the gravel pit using a front-end loader. 
From the stockpile it was moved with a front-end loader to load double-belly tractor trailer 
trucks. The trucks then transported the bedding material to the cell, which was subsequently 
placed directly on the final grade of the radon barrier using a motor grader and a dozer. 
 
Once the bedding material was placed, a dozer was required to make two passes over the placed 
material as a performance specification. No numerical compaction was specified. The specified 
depth of the bedding layer was 0.5 foot plus or minus 0.1 foot, for an allowable thickness ranging 
from 0.4 to 0.6 foot. The depth of the material was tested 156 times, a minimum of one test per 
200 foot × 200 foot area, with three depth tests not passing. The areas where the depth did not 
pass were reworked and retested until passing results were obtained. The average thickness of 
the bedding material was 0.56 foot, with a low of 0.38 foot and a high of 0.69 foot, according to 
the Completion Report for the project12.  
 
2.3.5 Rock Layer Materials 
 
Gradation testing was required as follows: an initial test of the Type B riprap during the early 
stages of the placement, one test each when approximately one-third and two-thirds of the total 
volume of material had been placed, and a final test near completion of the placement, for a total 
of four tests. According to the Completion Report, 20,760 cubic yards of Type B riprap was 
placed on the disposal cell. A total of eight tests were taken, providing an average test frequency 
of one gradation test for every 2595 cubic yards of Type B riprap placed. There were no failing 
tests. The thickness of the Type B riprap was specified to be a minimum depth of 1 foot and a 
maximum thickness of 135% of the minimum, or 1.35 feet. There were 26 thickness tests taken 
with an average thickness of 1.11 feet, a low depth of 1.02 feet, and a high depth of 1.29 feet 
meeting the specification. 
 
According to the Completion Report, the same manner of gradation testing required for the 
Type B riprap was also required for the Type B1 riprap, for a total of four tests. According to the 
Completion Report, 25,704 cubic yards of Type B1 riprap was placed on the disposal cell. A 
total of four tests were taken, providing an average test frequency of one gradation test for every 
6426 cubic yards of Type B1 riprap placed. There were no failing tests. The thickness of the 
Type B1 riprap was specified to be a minimum depth of 1 foot and a maximum thickness of 
135% of the minimum, or 1.35 feet. There were 26 thickness tests taken with an average 
thickness of 1.09 feet, a low depth of 1.04 feet, and a high depth of 1.20 feet, meeting the 
specification13. 
 

                                                 
12 Ibid. 
13 Ibid. 
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2.4 Historical Construction Photographs of Cell Construction/Placement of 
Bedding and Riprap Materials 

 
The following photographs were taken during the construction of the Mexican Hat disposal cell 
cover. The equipment and materials shown provide a quick view of the means and methods 
employed to place the cover component materials. Each photograph is date-stamped and includes 
a brief description of the activity being performed. Based on the compilation of the available 
records associated with the disposal cell Completion Report, not all photographs included within 
the following pages are relevant for the purposes of this evaluation report. 
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3.0 Existing Mexican Hat Disposal Cell Cover Conditions 
 
This section describes the current conditions of the Mexican Hat disposal cell cover. The current 
knowledge of existing Mexican Hat disposal cell cover conditions has been gained through 
annual site inspections and subsequent follow-up site visits to further investigate the cover 
depression features. Additionally, available precipitation data for the area are summarized in 
this section. 
 
3.1 Site Inspections and Visits 
 
3.1.1 2016 Annual Inspection, March 17, 2016 
 
The 2016 annual site inspection was conducted on March 17, 2016. This was the first time the 
depression features were observed on the northeast side slope (see Area 1 on Figure 4). The 
2016 Annual Site Inspection Report is included in Appendix C1. 
 
3.1.2 Site Visit Report (Follow-Up to Annual Inspection) April 8, 2016 
 
A follow-up site visit to focus attention on the area where depressions were first observed was 
made on April 8, 2016 (See Site Visit Report in Appendix C2 and Area 1 on Figure 4). The 
inspection team identified an area 80 feet × 100 feet to obtain topographic survey information 
of the observed depressions features. The mapped depression features in Area 1 were 
approximately 10–50 feet in length.  
 
Radiological scanning for radon gas and gamma radiation was also conducted during this site 
visit. An Alpha Nuclear model 597-PX3 radon gas monitor was used to determine radon levels 
at a background location outside the site fence and at the depression areas. Radon readings at 
the depression areas were consistent with background readings. Similarly, a Mount Sopris 
model SC-132/EL-0047 crutch scintillometer was used to determine if elevated gamma 
radiation levels were present at the depression areas. Gamma scans were performed at a range 
of background locations outside the site fence and then compared with scans conducted at the 
depression areas. The gamma scans performed at the depression areas did not exhibit 
differences compared to those observed at the background locations. Based on the radiological 
scanning performed during this site visit, RRM has not been exposed at the depression areas. 
 
The inspection team also removed the riprap and bedding cover materials by hand to expose a 
portion of the top of the radon barrier in one location during this follow-up site visit. The top of 
the radon barrier was exposed in a small area of approximately 10 inches in diameter. The last 
photograph of the Site Visit Report shown in Appendix C2 (p. 8) appears to show that the 
bedding layer material is extremely segregated with little fines. In addition, a small erosion 
channel 6 inches wide × 4–5 inches deep in the radon barrier was observed running parallel to 
the side slope. However, the overall size of the exposed area was too small to conclude whether 
or not interstitial velocities are eroding the radon barrier below the bedding layer. The inspection 
team suggested that additional follow-up site visits were needed. 
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3.1.3 Engineering Site Visit Trip Report June 1, 2016 
 
Further examination of the cover depression features was performed on June 1, 2016 (see Trip 
Report in Appendix C3). Similar to the previous site visit, engineering staff manually removed 
small sections of riprap and bedding materials to view the underlying layers in several depression 
feature areas. The areas of radon barrier exposed were too small to ascertain whether or not the 
radon barrier surface was experiencing erosional forces. Photos 7–11 of Appendix C3 (p. 4) 
show the cover material removal areas. The conclusions of the site visit were that depressions 
indeed are occurring in the areas originally found and that a larger cover removal area would be 
required to determine if the cause of the depressions is erosional. A closer look at photos 7–11 in 
Appendix C3 (p. 4) indicates a red coating of what may be windblown material coating the 
12-inch-thick riprap layer. This material is similar in color and composition to the radon 
barrier material and may be contributing to the collection of fines observed at the low point of 
the perimeter drainage channel adjacent to gully 2 (Figure 4). 
 
Several additional cover depression features were identified to the north of the depression areas 
initially observed during the March 2016 annual site inspection (see Area 2 on Figure 4). These 
areas appeared to be less extensive than the areas identified in March 2016 and were identified 
for a later survey. No subsurface investigation of these areas was performed during this site visit. 
 
3.1.4 Site Visit Report, June 30, 2016 
 
A site visit was made to locate the additional depression features observed during the previous 
site visit dated June 1, 2016 (see Appendix C4). Survey-grade equipment was used to map these 
additional depression feature locations as shown in Area 2 of Figure 4. The mapped depression 
features in Area 2 were approximately 10–20 feet in length.  
 
3.1.5 Site Visit Report, August 18 and 19, 2016 
 
A site visit was made to both the Monument Valley and Mexican Hat sites to assess potential site 
damage after a flash flood event occurred in the area (see Appendix C5). According to the 
National Weather Service Climatological Data for Mexican Hat, Utah, the event occurred on 
August 6, 2016. The offsite weather station recorded a total precipitation of 0.53 inch for the day. 
Information that relates to the storm duration or storm intensity was not available. No changes in 
the cover depression features from this rainfall event were evident. 
 
3.1.6 Observational Site Visit, March 2, 2017 
 
An observational site visit was conducted at the site on March 2, 2017. The purpose of this visit 
was to familiarize a new LMS staff member to the site and the depression features observed 
along the northeast side slope. Based on the time of day, this observational site visit provided 
unique lighting conditions (i.e., angle of the sun) that indicated that some previously identified 
areas of cover depressions along the northeast side slope may be more extensive than previously 
considered. Due to the nature of this observational site visit, a site visit report was not prepared.  
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3.1.7 2017 Annual Inspection, April 11, 2017 
 
The 2017 annual site inspection was conducted on April 11, 2017 (See Appendix C6). No major 
changes to the areas of observed depression were visually evident during the annual inspection 
relative to previous visual observations. 
 
3.1.8 Site Visit Trip Report, Radiological Survey, September 21, 2017 
 
A radiological survey was performed by a qualified radiological control technician (RCT) along 
the northeast side slope utilizing a handheld 2 inch × 2 inch sodium iodide crutch scintillometer 
to verify the absence of elevated radiological readings in areas of concern (i.e., depression 
features). Ambient radiological conditions were determined based on an average of readings 
collected at three areas upslope of depression features on the northeast side slope. Once ambient 
conditions were determined, the majority of visually identified depression features were 
surveyed utilizing the scintillometer. Readings were collected at the top of the riprap surface. 
Overall, the results showed no elevated radiological readings relative to visually determined 
nondistressed areas located upslope of depression features on the northeast side slope and 
further support the determination that RRM has not been exposed at the depression areas 
(see Appendix C7). 
 
3.1.9 Engineering Site Visit Trip Report, October 23–25, 2017 
 
An observational site visit was conducted at the site on October 24–25, 2017. The purpose of 
this visit was to introduce and familiarize a geotechnical subject matter expert (SME) to the site 
and the depression features observed along the northeast side slope. The appearance of the 
depressions on the northeast side slope did not appear to have changed compared to previous 
visual observations. The other side slopes of the disposal cell were observed, but no depressions 
similar to the ones seen on the northeast side slope were noted. There was also no apparent 
accumulation of sediment in the north toe drain, as was observed in the northeast toe drain. 
Following the site visit to the disposal cell, a site visit was taken to the radon barrier borrow area 
several miles south of Halchita, Utah (see Appendix C8). 
 
3.1.10 Site Visit Trip Report, December 14, 2017 
 
During this site visit on December 14, 2017, personnel from the Navajo Nation Uranium Mill 
Tailings Remedial Action/Abandoned Mine Lands Department manually removed small 
portions of the riprap and bedding layer cover components to facilitate the inspection of linear 
depressions observed near the toe of the northeast side slope. At one of the locations, near the 
toe of the northeast side slope, a small void was observed at the apparent base of the bedding 
layer and upper portion of the radon barrier. The approximate dimensions of the void were 
8 inches deep × 12 inches wide. The length of the void was unknown, but it appeared to extend 
downslope along the interface of the bedding layer and radon barrier. An approximately  
6-inch-thick, red cemented layer was observed at the top of the void immediately below the 
base of the bedding layer. There was no indication that the radon barrier had been breached; 
hand removal of cover components did not extend into the radon barrier. The bedding layer 
consisted of almost all coarse gravel materials; fine sand materials were absent. The rock riprap 
and gravel/bedding materials that were removed were ultimately placed back in the void, and 
the exposed area was restored. The restored area was marked by wedging a wooden stake 
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between the rock riprap materials, and an orange ribbon was tied to the top of the stake 
(see Appendix C9). 
 
3.1.11 Site Visit Trip Report, Radiological Survey, December 27, 2017 
 
To obtain ambient radiological condition data to compare to areas of concern on the northeast 
side slope of the disposal cell, a series of radiological surveys were performed by a qualified 
RCT. An Alpha Nuclear model 597-PX3 radon monitor was utilized to collect 30-minute 
continuous samples for radon gas, and a handheld 2 inch × 2 inch sodium iodide crutch 
scintillometer was utilized to collect gamma radiological readings at a total of seven 
radiological survey locations throughout the site. 
 
Two upwind locations, one downwind location, and the area of the site marker on the top slope 
of the disposal cell were surveyed to assess ambient radiological conditions. Three additional 
locations were surveyed in areas of concern along the northeast side slope of the disposal cell, 
one of which included the area of the recently discovered void. A series of three separate 
surveys were performed at the location of the void, and it was reexposed to provide a thorough 
assessment of radiological conditions at this location. 
 
Overall, the results at all surveyed locations showed no elevated radiological readings relative to 
ambient radiological conditions. Radiological survey results were below all applicable 
exposure-based and radon emanation standards, further supporting the determination that RRM 
has not been exposed at the depression areas (see Appendix C10). 
 
3.1.12 Engineering Site Visit Trip Report, January 9 and 10, 2018 
 
This site visit was made as a follow-up visit to assess the area of the cell where a small void was 
recently discovered near the toe of the northeast side slope and to assess other areas where the 
5:1 rock cover is and is not showing visual signs of depressions on the disposal cell side slopes. 
Over the 2-day period, a total of six small test pits were hand excavated to expose the bedding 
material and top of the radon barrier.  
 
All test pit locations were intermittently screened for gamma radiation by an RCT utilizing a 
handheld 2 inch × 2 inch sodium iodide crutch scintillometer. Test pits were screened before, 
during, and after disturbance, and no elevated radiological readings relative to ambient 
conditions were observed throughout the 2 days of field work. No breach through the radon 
barrier was evident throughout this field work. 
 
Windblown sediment accumulation was present below the immediate riprap surface at all test pit 
locations. Riprap and bedding layer thicknesses appeared to meet specifications at test pit 
locations. Cemented material (presumably radon barrier) was observed along the interface of the 
bedding layer and radon barrier towards the lower portions of the northeast side slope. The 
cemented material appeared to be thicker towards the toe of the side slope and was not present at 
upgradient test pits located near the crest of the side slope. Fine aggregates in the bedding layer 
appeared to be absent towards lower portions of northeast side slope and were possibly 
overconcentrated near the crest of the northeast side slope. Voids and erosion were observed 
within the radon barrier material in two of the test pits located near the lower portion of the 
northeast side slope (see Appendix C11). 
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3.1.13 Engineering Site Visit Trip Report, January 23–25, 2018 
 
Additional surface depressions observed on the north side slope during the January 9 
and 10, 2018, site visit were investigated during this site visit. Other areas of concern where the 
5:1 rock cover is showing visual signs of depressions on the north, west, and east side slopes of 
the disposal cell as well as a discolored area on the top slope of the disposal cell cover were also 
investigated. A total of seven small test pits were hand excavated to expose the bedding material 
and the top of the radon barrier over the 2-day period.  
 
All test pit locations were intermittently screened for gamma radiation by an RCT utilizing a 
handheld 2 inch × 2 inch sodium iodide crutch scintillometer or equivalent radiological screening 
device. Test pits were screened before, during, and after disturbance, and no elevated 
radiological readings relative to ambient conditions were observed throughout the 2 days of field 
work. No breach through the radon barrier was evident throughout this field work, and no 
elevated radiological readings were observed. 
 
Riprap and bedding layer thicknesses appeared to meet specifications at test pit locations. 
Windblown sediment accumulation was present below the immediate riprap surface at all test pit 
locations. Some test pits on the north and east side slopes exhibited radon barrier degradation 
showing potentially collapsed voids, incisements, and cementation. Signs of incipient radon 
barrier degradation were observed at one location of the east side slope, but were not as evident 
as radon barrier degradation observed on the north and northeast side slopes. Aggregate fines in 
the bedding layer appeared to be absent towards lower portions of north and east side slopes 
(see Appendix C12). 
 
3.2 Site Visit Observations Summary 
 
Listed below is a summary of observations from the multiple site visits and investigations that 
have been completed since the depressions on the northeast side slope were first observed: 

 No elevated gamma radiation or radon gas readings relative to ambient background 
conditions were observed during any of the site visits or investigations. 

 No breach through the full thickness of the radon barrier is evident. 

 Sediment of undetermined origin has accumulated in the northeast toe drain, but sediment 
has not been observed in the other two toe drains. 

 Voids, piping, and incisements in the radon barrier have been observed near the toes of the 
northeast and north side slopes of the disposal cell. Based on the characteristics observed at 
these features, including their locations towards the lower portions of the north and northeast 
side slopes, and the lack of fines in the bedding/filter materials in these areas (which would 
allow for higher runoff velocities in the bedding/filter material), it can be reasonably 
assumed that these features are the result of precipitation-induced erosion. No evidence of 
subsidence in these areas has been identified. 

 Windblown sediment accumulation has been observed approximately 6 inches below the 
immediate riprap surface at all investigation locations. 

 Riprap and bedding layer thicknesses appear to meet the original construction specifications 
at investigation locations. 
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 Cemented material was observed along the interface of the bedding layer and radon barrier 
towards the lower portions of the northeast and north side slopes. 

 The cemented material appears to be thicker towards the toe of the side slopes and not 
present at upgradient control points. 

 Fine aggregates in the bedding layer appear to be absent towards lower portions of northeast 
and north side slopes and are possibly overconcentrated at upper portions of the northeast 
and north side slopes. 

 
The following table provides a synopsis of characteristics that were observed at specific test pit 
locations that were investigated in January 2018 (Table 6). See Figure 6 for the test pit locations. 
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3.3 Post-Construction Hydrology Review and Summary 
 
Monthly historical precipitation data from the Western Regional Climate Center Cooperative 
Climatological Data Summaries for Utah were reviewed for the Mexican Hat, Utah, station 
(Station ID: 42-5582) to assess the amount of precipitation the local area has been subjected to 
relative to the disposal cell design PMP event. The Mexican Hat weather station is located about 
1 mile north of the disposal site. Daily total precipitation is collected by an observer at this 
station. According to the available data, the historical average annual precipitation for the area 
near Mexican Hat, Utah, is 6.58 inches during the 70-year period of record from July 1, 1946, to 
February 9, 2017. For the 50-year period between 1946 and 1995, the average annual 
precipitation was 6.14 inches. In the 21 years that followed between 1996 and 2016 (last full year 
of data), the average annual precipitation increased to 6.74 inches (see Appendix D, p. 1). 
 
Construction of the Mexican Hat disposal cell was completed in 1995. The annual rainfall for 
2015 is notably the greatest annual rainfall on record since the onset of data collection in 1946 
(see Appendix D, p. 1). Cumulative monthly amounts of greater than 1 inch of precipitation 
occurred in 5 months throughout calendar year 2015 (i.e., monthly sums of precipitation). 
Additionally, 5 months of above 1-inch cumulative precipitation totals occurred between the 
2015 annual inspection that was performed in early April 2015 and the subsequent March 2016 
annual inspection when the depression features were first identified (see Appendix D, p. 2). It is 
also notable that the greatest annual rainfall accumulations of record were recorded after the 
disposal cell construction was completed in 1995 (11.50 inches in 2005, 10.56 inches in 2010, 
and 13.86 inches in 2015) (see Appendix D, p. 1). However, despite indications that annual 
precipitation amounts have increased since the completion of the Mexican Hat disposal cell, a 
comparison to determine whether the design PMP event has been exceeded cannot be performed 
without site-specific rainfall intensity data. 
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Table 6. January 2018 Disposal Cell Cover Test Pit Observations 
 

Disposal Cell Section Northeast Side Slope North Side Slope 
West
Side 

Slope 

East Side 
Slope 

Top 
Slope 

Test Pit (TP) Identifier TP1 TP2 TP3 TP4 TP5 TP8 TP6 TP7 TP10 TP11 TP12 TP13 TP9 

Elevated Radiological Readingsa              

Visible Surface Anomaliesb              

Out of Spec Rip Rap Thicknessc              

Out of Spec Bedding Thicknessd              

Fines Absent in Bedding Layere              

Cementation at Base of Bedding Layerf              

Radon Barrier Degradationg              

Other Cover Deformationh              
Notes: 
a All test pits were scanned with a sodium iodide scintillometer or equivalent radiological detection instrument by a qualified radiological control technician (RCT). 
b Surface depression or rill-like features in riprap surface. 
c Riprap tolerance on side slope is 1.0–1.35 feet. 
d Bedding layer tolerance is 0.5 foot ± 0.1 foot (0.4–0.6 foot). 
e Based on visual observation; indicates only coarse-grained materials were observed. The bedding layer specifications required a sandy gravel gradation. 
f Cementation varies from well-cemented to weakly cemented. Cementation reacts to hydrochloric acid. 
g Indicates radon barrier incisement, piping, or collapsed voids. 
h TP9 was uncovered in an area of red staining on the riprap. Hand excavations in this area revealed differential surface grading on the radon barrier surface. 
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Figure 6. January 2018 Test Pit Locations at the Mexican Hat, Utah, Disposal Site 
 

NAO 1983 StatePlane 

Utah South FIPS 4303 
ID X Coordinate Y Coordinate 

TPl 2115348.524 10017317.281 

TP2 2115344.840 10017151.568 

TP3 2115138.872 10017038. 878 

TP4 2114928.670 10017273. 578 

TP5 2115356.857 10017344. 884 

TP6 2114525.283 10017597.647 

TP7 2114501.049 10017541.092 

TP8 2115309.053 10017293.178 

TP9 2114034. 758 10017171. 723 

TPlO 2113883.564 10017204. 353 

TPll 2113321.806 10016129. 590 

TP12 2115341.133 10016742. 551 

TP13 2115197.593 10016399. 766 

Legend 
• 'W>il = Test Pit Location and Identifier 

• Ww>(J = Potential Test Location and Identifier 
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4.0 Comparison of Observations with Design 

 
The Mexican Hat disposal cell design requirements were compared with the actual field 
observations to verify that the cell was constructed in accordance with the design criteria. 
Precipitation data since the disposal cell was constructed were compared to precipitation data 
that were used to support the design. The types and thicknesses of the cover materials specified 
in the disposal cell design requirements were also compared with actual field observations and 
visually verified. 
 
4.1 Hydrology 
 
The disposal cell was designed to withstand the PMP, which is a 1-hour storm event of 
8.1 inches. Since the construction of the disposal cell was completed in 1995, all monthly 
measurements from the nearby weather station have been consistently less than 4 cumulative 
inches of precipitation, with the majority of months experiencing less than 1 cumulative inch of 
precipitation (see Appendix D, p. 2, Monthly Sum of Precipitation (Inches) Post-Cover 
Completion). Based on this information, past exceedance of the PMP is highly unlikely. 
However, rainfall intensity data from the Mexican Hat disposal site are needed to determine 
actual precipitation conditions at the site. The intensity of a storm, or how quickly the cell is 
exposed to the total amount of precipitation, is what can potentially cause damage to the cover 
materials. 
 
4.2 Cover Materials 
 
The Type B and Type B1 riprap cover materials observed during recent visits to the site appear 
to be consistent with the original design specification as stated in Section 2.1.3 of this report. 
This material, as reported previously, was coated with fines, possibly windblown material across 
the entire cross section of the areas of investigation. It is likely that these fines collect on the rock 
surfaces between rainfall events and are subsequently washed out and deposited in low areas of 
the perimeter channel portion of the cell during precipitation events. However, because the 
material collecting at the low point of the perimeter drainage channel adjacent to the northeast 
toe drain (Figure 4) exhibits the same general color and composition as the disposal cell radon 
barrier material, the origin of this material is not conclusive. 
 
The 6-inch bedding layer material thicknesses were observed to be consistent with the original 
design specification as provided in Section 2.1.2. However, there were locations near the toes of 
the northeast and north side slopes where segregation of the fine and coarse materials within the 
bedding layer had occurred. Segregation within the bedding layer could have occurred during the 
original material placement, depending on the placement method used, but it also could have 
occurred from interstitial flow velocities associated with high-intensity precipitation events. On 
the basis of the hydrology discussion in Section 4.1, it is more likely the segregation occurred 
during the original placement of the bedding layer material. 
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5.0 Supplemental Filter Design Analysis 
 
A supplemental rock riprap–bedding layer filter criteria calculation (Calculation No. S14794, 
Appendix E) was performed as a supplement to the original Morrison-Knudsen design 
calculation to confirm that the specified gradations were adequate to protect the radon barrier 
material from erosion. The results of the additional calculation confirm that both types of riprap 
were adequately designed to filter the bedding layer from internal erosion and piping, and that 
the bedding layer was adequately designed to filter the radon barrier from internal erosion and 
piping due to hydrostatic forces in accordance with design criteria outlined in NUREG-4620. 
Neither of the two riprap types acts as a filter unto itself; however, this is not a concern due to 
the fact that the riprap layer is sized to provide erosion protection against wind and the PMP and 
was not originally designed to serve as a filter.  
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6.0 Gas Hills East Cover Rehabilitation Review 
 
The Gas Hills East, Wyoming, Disposal Site (GHE) is an UMTRCA Title II transition site 
located between Riverton and Casper, Wyoming. The GHE disposal cell was completed in 2006. 
In 2011, the cover underwent major repairs to correct erosion of the radon barrier that was 
occurring beneath the rock cover. The GHE circumstances were reviewed to determine if there 
were any similarities with the Mexican Hat disposal cell depressions and whether there were any 
lessons learned from the GHE cover failure that would be applicable for the Mexican Hat 
disposal cell. The differences between the GHE cover design that failed and the Mexican Hat 
cover design are summarized below. 
 
6 .1  Gas Hills East Design Differences  
 
The design and construction of the Gas Hills East disposal cell is regulated under Title II 
of UMTRCA. The GHE disposal cell was originally constructed as an above-ground 
tailings impoundment. A cover referred to as the A-9 Repository Erosion Protection cover 
was installed over the tailings impoundment. Review of the A-9 cover design report 
(UMETCO Minerals Corporation 201014) indicated that a bedding/filter layer was not 
necessary to handle interstitial flow velocities in accordance with the accepted procedure 
established in NRC NUREG/CR-46207. The guidance available at the time of the GHE design 
in NUREG-4620 provided guidance on the calculation of interstitial velocities, indicating that 
velocities of up to 2.5 feet per second would not require a bedding/filter layer. 
 
Since the original design interstitial velocities for the GHE disposal cell were calculated to be 
between 0.6 and 0.8 foot per second, a bedding/filter layer was not installed between the radon 
barrier and the riprap layers. However, the original design assumptions proved to be inadequate, 
and in 2011, radon barrier soil erosion was repaired and a bedding/filter layer was installed 
beneath the rock cover where Type C erosion protection was installed. During the repair activity, 
erosion gullies were observed within the radon barrier, measuring approximately 1–2 feet wide 
× 1–2 feet deep.  
 
The GHE cover repair design used the NRC NUREG-16232 draft guidance to determine if 
bedding/filter material was required to accommodate the calculated interstitial velocities 
(Draft Guidance, February 1999). The NUREG-1623 guidance supersedes NUREG-4620, 
and states that interstitial velocities of 0.5 foot per second or less may not require a 
bedding/filter layer. When interstitial velocities are between 0.5 and 1.0 feet per second, the 
need for a filter layer is dependent on the soil material at the riprap–radon barrier interface. 
Finally, NUREG-1623 suggests that a filter layer should be provided when interstitial 
velocities are 1.0 feet per second or greater. It is noted here that one area within the Type C 
erosion protection had a slope that approached 20%, which was also the steepest slope on the 
GHE cover. During the original GHE disposal cell construction, a field decision was made to 
place a 3-inch-thick layer of bedding/filter material beneath the riprap rock in this area. 
Inspections of this area showed no signs of subgrade erosion, which supports the need for a filter 
material as determined during the cover redesign. 
 
                                                 
14 UMETCO Minerals Corporation, 2010. Gas Hills Reclamation Project Above Grade Tailings Impoundment and 

A-9 Repository Erosion Protection Enhancement Design Report, December 20. 
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The Mexican Hat disposal cell is regulated under Title I of UMTRCA. At the time the disposal 
cell was designed, NUREG-4620 provided the recommended methods to determine interstitial 
velocities but did not provide standard velocity criteria to be used for filter design purposes. The 
Mexican Hat design calculations estimated that the maximum interstitial velocity would be 
0.5 foot per second. Based on the available guidance at the time (NUREG-4620), interstitial 
velocities less than or equal to 2.5 feet per second may not require a bedding/filter layer. 
However, despite this the Mexican Hat cell design incorporated a bedding layer.  
 
6.2 GHE Contractor Staff Interview 
 
On July 20, 2016, Navarro personnel and LM representatives met with Mr. Tom Gieck of 
UMETCO Minerals Corporation (UMETCO) to gain insight into the issue the GHE project 
experienced with erosion below the riprap layer of the A-9 Repository Cover. According to 
UMETCO, interstitial surface water flow within the Type C riprap layer caused rill-type erosion 
at the radon barrier and riprap layer interface. UMETCO faults the lack of a bedding/filter layer 
as the cause of the erosion, which is supported with the field findings that erosion of the radon 
barrier was not observed in the area where bedding/filter material was installed during the 
original GHE disposal cell construction. 
 
6.3 Summary of GHE Findings 
 
Because the Mexican Hat disposal cell cover design already includes a bedding layer between 
the riprap and the radon barrier layers, the radon barrier erosion and the associated repairs that 
occurred at the Gas Hills East site have limited application for evaluating the depression features 
and radon barrier erosion at the Mexican Hat disposal cell. It is interesting to note, however, that 
no signs of radon barrier erosion were evident where bedding/filter material was placed during 
the original GHE disposal cell construction, as opposed to the Type C zones where no bedding 
was used and radon barrier erosion was identified. 
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7.0 Assessment Summary and Recommended Future Actions  
 
Review of the original design calculations for the Mexican Hat disposal cell indicate that the 
design specifications for the riprap and bedding layers were properly sized for the PMP event. 
Field observations (see Section 3.1, Site Inspections and Visits) of the riprap and bedding layers 
provided visual confirmation that the installed materials would likely meet the required 
construction specification material thicknesses, but the required gradations for the bedding/filter 
layer as installed likely do not meet the construction specifications. The fine aggregate material 
of the specified bedding layer appears to be lacking in the lower portions of the northeast and 
north side slopes and is possibly overconcentrated near the top of these side slopes. 

Voids, piping, and incisements in the radon barrier have been observed near the toes of the 
northeast and north side slopes of the disposal cell. Based on the characteristics of the observed 
features, including their locations towards the lower portions of the north and northeast side 
slopes, and the lack of fines in the bedding/filter materials in these areas (which would allow for 
higher runoff velocities in the bedding/filter material), it can be reasonably assumed that these 
features are the result of precipitation-induced erosion. No evidence of subsidence in these areas 
has been identified. As-built construction drawings of the disposal cell indicate that 
contaminated materials directly underlie the cell cover components in these areas. However, 
based on multiple field observations and a series of radiological surveys confirming the absence 
of elevated radiological readings, no evidence of a breach through the disposal cell cover has 
been identified, and the site remains protective of human health and the environment. 
 
Actions that have been implemented since the first observation of the cover depressions in 
2016 include: 

1. Installation of a System Operation and Analysis at Remote Sites (SOARS)-based weather 
monitoring station that provides real-time 5-minute rainfall intensities to be measured. 

2. Installation of a SOARS-based camera that provides real-time observation of the 
northeast side slope. 

3. Initiation of semiannual ground-based light imaging, detection, and ranging (LiDAR) 
topographic surveys of the northeast side slope. 

4. Initiation of aerial LiDAR topographic and other aerial surveys of the entire disposal cell. 

5. Initiation of semiannual horizontal and vertical surveys using survey-grade GPS 
instrumentation of the six settlement plates located on the cell cover to assess if 
settlement of the cell is occurring. 

6. Future preparation of survey monitoring status reports subsequent to each combined 
LiDAR and settlement plate survey event. Survey monitoring status reports would 
include documentation and analysis of LiDAR and settlement plate survey data, 
identification of any observed changes in empirical survey data, and a compilation and 
review of data associated with the onsite weather monitoring equipment. 

7. Initiation of continuous radiological monitoring through the installation of paired radon 
monitoring cups and thermoluminescent dosimeters at locations inside and outside of the 
site boundary to develop a suitable data set that provides objective evidence that the 
disposal cell remains protective of human health and the environment. 
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Additional actions that have taken place since the 2016 observation of the cover 
depressions include: 

1. Engagement of a geotechnical engineering SME, Mr. Ron Rager, who was the lead 
geotechnical engineer for the UMTRA program and who was involved with the 
engineering design of the Mexican Hat disposal cell. 

2. Engagement of a geotechnical engineer from the University of Virginia, Dr. Craig 
Benson, Dean of the School of Engineering and Applied Science, who has extensive 
experience in the design and long-term performance of disposal cell covers. 

3. Collaboration with engineers and scientists from the Navajo Nation Uranium Mill 
Tailings Remedial Action/Abandoned Mine Lands Department and the Desert Research 
Institute. 

 
7.1 Precipitation Driver for Episode-Based LiDAR Surveys 
 
Monthly and daily rainfall data collected since the completion of the cell were examined and 
compared to National Oceanic and Atmospheric Administration (NOAA) Atlas 14-point 
precipitation frequency estimates for the Mexican Hat weather station to estimate the recurrence 
interval of rainfall amounts at the disposal cell under various time intervals. Evaluation of 
rainfall during the monsoon months of July through September since the disposal cell was 
constructed (see Appendix D, p. 2) indicates a 95% confidence interval that monthly rainfalls 
during those monsoon months will be between 0.64 and 0.90 inch, which correlates well with the 
NOAA 90% probability 30-day point precipitation frequency estimate recurrence interval of 
something less than 1 year. The associated 5-minute rainfall amount for a 1-year recurrence 
interval is 0.124 inch (see Appendix D, p.3). The highest monthly rainfall measured in February 
2015, the wettest year since completion of the cell (see Appendix D, p. 2), was 3.55 inches, 
which matches up to the NOAA point precipitation frequency estimate recurrence interval of  
25–50 years and translates to a 5-minute rainfall amount of 0.342–0.407 inch. The highest daily 
rainfall during February 2015 was 1.45 inches, suggesting a recurrence interval of 25 years with 
an associated 5-minute rainfall of 0.342 inch. It is unknown what level of rainfall intensity has 
actually caused the radon barrier erosion that has been observed to date, but to be conservative, it 
is recommended that a recurrence interval of 2 years be used as the trigger to initiate an episodic 
LiDAR survey. The 5-minute rainfall amount for a 2-year storm with a 90% probability of 
occurrence is 0.16 inch (see Appendix D, p. 3). 
 
Based on this information combined with the original design rainfall intensity of 53.5 inches per 
hour relating to a 2.5-minute Tc value, as discussed in Section 2.2.1, it is recommended that a 
site-specific precipitation event of 0.16 inch or more per 5-minute interval, determined by 
real-time data acquisition via the onsite SOARs meteorological station, be used as the trigger 
value for initiating episode-based LiDAR surveys. 
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7.2 Recommendations 
 
Based on the reviews, investigations, and observations documented in this report and to mitigate 
the potential for erosion-related release of tailings or other RRM, the following actions are 
recommended. 

1. Continue visual and radiological monitoring of the disposal cell with a focus on the north 
and northeast side slopes to ensure that the site remains protective of human health and 
the environment. 

2. Continue monitoring the disposal cell via the terrestrial or aerial surveys and weather 
station actions that have been implemented at the site to date. 

3. Perform interim radon barrier protection with suitable fill materials in areas with 
observed radon barrier degradation. 

4. Conduct materials sampling and testing at targeted cover depression and non-depression 
locations on the east, northeast, north, and west side slopes of the disposal cell to 
determine how in-place materials conform with the original disposal cell construction 
specifications and determine if there are other material properties that may be 
contributing to the ongoing radon barrier erosion. Materials sampling and testing will be 
conducted to determine where in situ cell cover components (i.e., riprap, bedding layer, 
and the radon barrier) conform, or do not conform, with the engineering design and 
construction specifications. The investigation will focus on bedding layer gradation as 
well as the spatial distribution of cementitious material that has been observed 
immediately below the base of the bedding layer in test pits with observed radon barrier 
degradation; determining if the radon barrier is subject to degradation due to cation 
exchange, dispersive soils, or both; determining the lateral extent of RRM that was 
placed beneath the radon barrier near the toe of the northeast and north side slopes and 
under the drainage apron adjacent to the northeast side slope; and identifying potential 
sources and impacts of windblown material on the riprap rock surfaces and the sediment 
deposits in the northeast drainage apron. 

5. Using information from the multiple site visits that have been conducted along with the 
information collected from the materials sampling and testing, determine the cause(s) of 
the depression features and identify possible corrective actions and how they would be 
implemented.  

6. Prepare documentation of future materials sampling and testing field activities and results 
and any analyses associated with developing possible corrective actions.  

7. Protect areas with substantial depressions on the northeast side slope as an interim 
measure while the cause(s) of the depression features are identified and a long-term 
remedy is developed. 

8. Identify and engage a geomorphology SME to assist with the evaluation and development 
of erosion solutions. 

9. Conduct an episodic LiDAR survey if precipitation intensities equal or exceed 0.16 inch 
per 5-minute interval, and compare episodic survey data to previous survey data to 
determine if additional materials have been removed as a result of the episodic rainfall 
event, causing the depressions to deepen or enlarge. 
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10. In accordance with the LTSP, if there is evidence that erosion is continuing to deepen or 
enlarge the depression features to the extent that the release of tailings is imminent or the 
cover is breached, the LMS contractor would, at DOE’s request, initiate emergency 
response actions to repair the cover. 

 
Implementation of the above recommendations is necessary to (1) obtain quantitative 
topographic information of the cell cover to track potential changes over time as they relate to 
meteorological events, (2) determine where in situ cell cover components conform, or do not 
conform, with the engineering design and construction specifications, (3) obtain qualitative and 
quantitative information to support the identification of the cause(s) of the cover depression 
features and associated radon barrier erosion, (4) mitigate the potential of a breach through the 
disposal cell cover that would result in the exposure or dispersal of RRM, (5) document the 
activities and findings of the recommended actions, (6) develop a path forward to develop a 
long-term remedy for the disposal cell erosion protection system, and (7) ensure ongoing 
protection of human health and the environment. 
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Table 6. 1.--Ceueral-ston. PMP computations for the Colorado River and Great 
basin 

Drainage Me"Y1C.Ar-j .µA-r, /JM . , 
Latitude 21" {)17/' ,J , Longitudel~f ~l,(basin center 

I -
l<onth ..;J.;..A..;~..;\ __ 

Step 

A. Convergence PMP 

6 
Duration (hrs) 

12 18 24 48 72 

l. Draina_ge average value from 
one of figures 2.S to 2.16 E!:±in: <-) 

2. !eduction for barrier-
elevation [fig. 2.18] .5..L_t 

3. Barrier-elevation reduced 
PHP {step 1 X step 2) "T~in. <-> 

4. Durational variation 
(figs, 2.2S to 2.27 

~ 60' 21.~ lll.il±,: and table 2.7). 
. s. Convergence PMP for indicated 

durations [step, 3 X 4) Z~-2:1: 4.o +:; ~ 5.8 i n. 
6. Incremental. 10 11112 (26 m2) 

PMP [succesaive subtraction 
in step SJ ~d,~~!:,i O,C. in. 

1. Ar,;al reduction !•elect from 
figs. 2.28 and 2.29) -- -·-··---. ------------% 

8. Areally reduced PMP [step 6 X 
atep 7J 2. ,<; ~ ~ ~ ~ ~ in. 

9. Drainage average PNP [accumul.atu 

(an) 

<•> 

<-) 

values of step 8) Z.,<; ll~ + . .3 2J:.. ~ in. <-> 
B. Orographic PMP 

"Ru-~ 
1. I>i:ainage average orographic i.ndex frow figure 3.lla to....,d. $ in. Clim) 
2. Areal reduction [figure 3.20) !~% " -

3, Adjuablent for month (one of 
figs. 3,12 to 3.11} ~% 

4. Areally and seasonally adju■ted 
PMP [steps l X 2 X 3) 2.:2_in.. (-) 

S. l>urational variation (table 
3-~ 

6. Orog-raphic PMP for given dur
ations (atepa 4 I. S) 

C. Total PMP 

l. Add atepa A9 and B6 

o.& L2_ ¼ ~ il.. li in. (111111) 

2. 

3. 
PMP for other durationa from smooth curve fitted to plot of computed data. 

Comparillon vith local-lltOt"GI PMl' (see sec. 6. 3). 

( ( 

150 

Tab!:stl.-Ceneral-ston, PMP co111putations for the Colorado !liver and Great. 

Drainage ~e'l.llArJ ~,-'T .~I-'\ , 
Latitude$]" Cfi N , Longitude/rP,•7!t"taa1n center 

Atta -'. / . :,; •12 ~ 
/!' '· 

Month Fe8 
Step 

6 
Duration (hrs) 

12 18 24 48 72 

A. Convergence l'MP 

1. Drainage average value fro■ 
one of figures 2.S to 2.16 8,4-tn. (IDII) 

2. Reduction for barrier• 
elevation [fig. 2,18) '5..L.i 

J. Ban.ier•elevation reducecl 
PMP [step 1 X step 2) 4 ~._1.n. (am) 

4. Durational variation 
[figs. 2,25 to 2.27 
and table 2.7). 

5. Convergence PMP for indicated 
durAtiona [steps 3 X 41 

6. Increeenw 10 11112 (26 b 2) 
PMP {succeaaiva subtraction 
in step 5) 

7, Areal reduction (select from 
figs. 2.28 and 2.29) 

8. Areally reduced PMP (etep 6 X 
.step 7) 

9. Drainage average l'MP [acclllllblat~d 
Yaluea of •tep 8) 

B. Orographic PMP 

______ % 

~ 3.4 ~ il 2:..!--. ~ in. Cm) 

1. 

2. 
Drainag, average orographic index froe figure 3,Ua 

A.real reduction (figure 3.20]1~% 

l. Adjustlllent for DOnth [one of 
figs, 3 .U to 3.17) fll..% 

4. Areally and seasonally adjUAted 
PMP (steps 1 X 2 l 3) .1~tn. <-> 

5, Durational variation ( table 
3.,J 

'I 
6. Orographic PMP for given dur-

ations (steps 4 I. 5) 

C. total PMP 

il..~~ looill~ 

0L 15.. ~ ~ , .e il 1n. c-> 

1. Add steps A9 and B6 Z. 3 il ~ ~ ~~in . (M) 

2. PHP for other duration. froa nooth curve fitted to plot of computed data. 

.3. Comparison with local•stor■ PMP (aee sec. 6. 3\. 
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1:able 6.1.--Ceneral-stom PHP computations for the Colorado River and Creat 
basin 

Duin.age tjey,,ArJ 1-1'\-'T 
tCP)• "';',./ 

Latitude z 1., 0'1' ,J , Longitude _ - o f but.u canter 

Month t,,!p.-)! 

A. Convergence PMP 

1, Drainage average value fr011 
one of figures 2.5 to 2.16 

2. Reduction for barrier
elevation (fig. 2.18) 

3. Barrteic--elevation reduced 
!'MP (atep l X step 2J 

:,-
B.41n. 

.. 
5....!_z 

4-.1_~. 

6 
Duration (hrs) 

12 18 24 48 72 

(m) 

(mo) 

4. Durational vaiciation 
[figs. 2.25 to 2.27 
a nd table 2. 7) • 

S. Convergence PMP for indicated 
duration.a ( •tep~ 3 X 4) 

6. Incremental 10 mt2 (26 b 2) 
PMP (successive aubtraction 
in step SJ 

~~~~ l'Z<> ..!llt 

;l..:!:!.._~ 4.o 1,:?. '3.2. 5, C. ~n. (aaa) 

7. Areal reduction (select fl:o• 
figs. 2. 28 and 2. 29 I :..._ ..=_ .:_ .:__ --=- -=- X 

8. A:ceally reduced PKP [atep 6 X 
atep 7) z~ o,c; ..!.:!. el..._ o.'l ~ in. (11111) 

9. Drainage average PKP (accUIIUl,at~ 
valuea of s tep 8) !;.!:..~.r, k.il 12_ £:.!=. in. <-> 

B. Orographic PKP 

1, Drainage average. ot'ographic index fro. 

2. Areal reduction [ figure 3 . 20 )"I 00 % 

3. Adjustment for 1a0nth {one of 
ft.gs. 3 ,12 to 3.17] M_t 

(Re,y,~ 
figure '.I. 11&- to d. .:i_ in. {mm) 

A 

4. Areally and 9Uaonally adjusted 
l'MP (stepi, 1 X 2 X 3) ;:2_{n, <•) 

S. Durational variation {table 
3.,) ~a_~!.£::!. 1?2. l11.X 

6. Orographic PKP for given dut"-
ation11 [ steps 4 1 S] 0, B ~ :d:> z.c:, ~ 1,1 in.. (IIIII) 

C, Total PMP 

1. Add atapa >.9 and 86 '?, 4 ?,O lo,O ,,.~ ~~in, <-> 
2 . PMP for other duration■ fro. amooth curve. fitted to plot of computed data. 

J. Coa,pari■oo vith local-ston,PHP (see 1ec. 6,3), 

( ( 

lSO 

Table 6.1.--Ceneral-stot'III PMP computations for the Colorado liver and Great 
basin 

A, 

Drainage Het. lCA,-1 f.¼;-. /11-l . , 
1<>9· ~i[1 

Latitude g9" OC, ' iJ , Longitude _ o buio canter 
Area LI· O •12 ~ 

t-1/1! 

Month A?~ EJ~-[if. 

6 
Duration (hrs) 

12 18 24 48 72 

Convergence PMP 

1. Dra.inage average Yalue from ✓ 
one of figure• 2.S to 2.16 8~1n. {m) 

2. hduction for barrier-
elevation (fig. 2.18] ~% 

3. Barrlei:-elevation reduced 
PHP [atep l X step 2) 42._a. (DIii) 

4, Durational variation 
(fi8S, 2.2S to 2,27 
and table 2. 7]. 

s. 

6. 

Convergence PMP for indicated 
d=ationa {atepa 3 X ~J 
Incre,oental 10 1112 (26 a2) 
PMP lauccesaive subtraction 

& ?, ~ !ll.. ~ lliL ill ; 

Z.Jl__?>.'1- .Q 4.=> g_~ in. (-) 

in atep SI 
7. Areal reduction (select frow 

fig11. 2.28 and 2.29] ______ % 

.a. Areal.ly reduced PMP l ■tep 6 X 
step 7) ZL <>~ 2..:2 ~~~in. <-> 

9. Dninage average PlfP [accUIIIUlate.d 
values of step 8) 

B. Orographic PMP 
I. 
2. 

(~u-~ Dra;tnege average Ot"OB"r"apbtc We:x froa figure 3. 11a to d. ~ to.<•) 
A -Areal reduction [figure 3,20) 1~% 

3. Adjuatllll!nt for 110nth [one of 
figs. 3,12 to 3,17] 8Sz 

4. Anally and seuon.ally adju■teil 
PHP (atepa l X 2 X 3) t.._~_tn. (-) 

S. Duration.al variation (table 
3.I_J ., 

6. Orographic PMP for given dur
ation.a (stepa 4 1 5] 

C. Total PMP 

1. Add step■ >.9 and 86 

~~ Ll 2.G. 4.o 4,h1n. <•> 
3~E U 1::! q_3 l2.1 ill. <•> 

2. l'MP for other duraU.ona froe 11900th curve fitted to plot of computed data. 
l, Co11parilon vtth local-etoni PHI' C•ee ••c. 6 . Jl. 

,, "ti 
ma ... -. s g 
C1> -
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table 6. l.-{;eneral-9torm PMP computations for the Colotado River and Great 
basin 

Dra.inage .n_;_;;,0f....:;;_1~£---~,J---_µ,._, --:,.•_1_)
7
'n::::,.,; 

- ·~-~~•vJ 
Latituda ;; 7 • O") ',J , Longitude _ of buin center 

Month ljA-Y 

Duratioa (hrs) 
6 12 18 24 48 72 

A. Convergence ·PNP 
1. Drainage average value fr0111,,, ' 

one of figures 2.5 to 2. 16 -•~in. (-) 
2, &eduction for barrier-

elevation [fig. 2,18] 72._% 
3. llarrter-elevation reduced. 

PMP [step l X step 2] 4Je._1n. (-) 
4. Durat:1o11al vuiatioa 

[figs. 2.zs to 2.27 
and table 2. 7 J. ~ !12.i. 1££. .!..!2. fil % 

-S. Convargence PMP for indicated 
durations [atep1 3 X ~) 

6. tncnmental 10 1112 (26 1a12) 
PMP (succ.esaive 1ubtract1on 
in etep SJ 

7. Are.al reduction I select fro• 
figs. 2.28 and 2,29] 

8. Areally reduced 1'MP [step 6 l 
step 7J 

:Z_j_ ~ ±1 4.<- ; ,4 ~ S in. (m) 

9. Drainage averase l'MP [acc\illu.lat~ 
nluu of step 8) ~ ~ll ~ ~ ll in. (llll) 

a. Orographic i>MP (R&-~ 
1. Drainage average orographic index from figure 3. Ua to 1- L in. (a) 

2. Areal r-.duction [figure 3.20) ~:r 
3. Adjustment for aonth [one of 

figs. 3.12 to 3,17) ~5' % 

4. Areally aad eeasoa.ally adjuated 
PHP [step• l X 2 X 3) 2:.t_io. (-) 

S. Durational variation (table 3.41 
6. Orographic PMP for given dur

ation• latepe 4 X SJ 
C. Total l'KP 

Add atepa A9 and B6 

il. ~ E.. ~ ill. 11.V 

3.+ S.3 <.,4 ; ,1. <J.4 ,,,-4 in. <•> ------1. 

2. 

3. 
PMP for other durations fr011 a,aoc,th curve fitted to plot of coa,puted data. 

Coepariaon Yith local-•tona PMP (see He. 6. Jl. 

( 

150 

Table 6.1,--Ceneral-storm PMP computations for the Colorado liver and Great basin 

Drain.age t-1eiucA?J \.lA-T N~.11 C 'w 
Latitude S? 

0

o~ 'N , Longitulfe"~ of buin center 
Ana< /.o u 2 ~ 

lf_H. 

Month JUNE: 
Stee 

Du.ration (hrs) 
6 12 18 24 48 72 

A. CQnvergence PMP 

1, Drainage average value fr-oa 
one of figures 2.5 to 2.16 41:_111. <•) 

2. Reduction for burier-
elevation (fig, 2.18) SJ_i 

J. Sarrter-e.levation reduced 
PMP (step 1 X step 2) 1:'.2_1n. {m) 

4. Durational variation 
(figs. 2.2s to 2.27 

~ h 2i. ~ l.!2.. tg. i: and table 2.7) . 
· S. Convergence PMP for indicated 

durations [~teps 3 X 4] 1-=2._ 4.2. 1Je. fl & WJ in. <•> 6. Incremental. 10 ai2 (26 ba2) 
PKP [successive subtr action 

~ !:!_ !± ~ £ o ,4- in. 
in step SJ 

<-> 1. .Ueal reduction [select fro■ 
figs, 2.28 and 2.29) ------% 9 , .ueally reduced PMP (nep 6 X 
step 7) L.:2~~:!.~ 1n. (lllll) 

9. Drainage average PMP (accuaulate.d 
values of step 8} 

~11:..il"-.~~in. (J,a) 
II. Orographic PKP 

(Re.,,'t,t!rif> 1. Dniuge average orographic index froa. fisure l.lla to '1- L. in. {ia) 

2. ATea1 reduction (figure l.201 ~% 

3. Adjustment for month [one of 
figs. 3,12 to l.17] ~% 

C. Total PMP 

4. Areally and seasonally edjuated 
1'MP hteps 1 X 2 X l) $.,.kz_Jz,.. <-> 

5. Durational variation [table 

3.~) ":>l. ll_ ~ ~ !..?=, 111-t 
6. Orographic PMP for giveu dur• 

aU.ona (atepa 4 X SJ · O.:!._ ~ ~ !:f:! 'L2_ :fJ! in. <-> 

1, Add steps A9 and B6 

2. PMP for other duration, froa 8lll00th curve. fitted to plot of co■puted data. 
3. Comparison With local-1toi- PMP <•ee aec. 6.3). 

00 
ID a> 
ii ii 
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Table 6.1.-Cenera l•sto-rm PMP computations for the Colorado River and Great 
basin 

Drainage t1t'/ICAtJ l,ttoc: lH/1 • •.,.J 
Latitude :, 1' o ~' N , t.oagitud~

0
':...:' of basui cente~ 

Month JuL'( 
Duration (hrs) 

6 12 l8 24 48 72 

A, Convergence PHP 

1. Drainage average 'l'al1u1 from 
oae of figures 1.S to 2.16 rlk_in. <-> 

2. leduction for barrier-
elevation [fig. 2.18) ~1 

3. Barrier-elevation reduced 
PMP (step l X step 2) ?,°ttn. (m) 

4. Dlll'ational variation 
(figs . 2.25 to 2.27 

:!_ 81- .2§.. I ov ~ !!1_ 1 and table 2. 7) . 

. 5. Convergence PMP for indicate& 
~ ~ s:4 s.1 c, .0;, 6.S in, (111111) durations (s teps 3 X 4 ) 

6. Increment:al 10 a11 (26 m2) 
PMP laucceaaive subtraction 

4 :0 ..!.:£.tl£~£:1. in. (aa) in step .5} 

7. Areal reduction (select from 
figs. 2.28 ai,d 2.29) ------ t 

8. !really reduced PMP (step 6 X 
4-2... 1:.2.. !.±. 22... ').;; ..:.:. in. (=i) step 7] 

9. DraiMge average l'HP (accu■ulau.d 
value• of step 8} ~ s." ll.~ :.:2.. ll 111. (m) 

1, Orographic PHP 
1. Drainage average otographic index from 

(Re.r·~ . 
figurel.Uatod, 'B 111. (1111) 

2. Areal reduction [figure 3. 20] !.!:£..% 
3. Adjuatment for IDODth (one of ,., . · ·· 

figs. J.12 to 3.17) ~% 
4. Anally at1d seasonally adju■ted 

PKP [steps 1 X 2 X 3] Z~in. <•> 
.5. Duratiooal variation (table 

3.1.J 
6. orfgraphic PMP for given dur

ation• (atepa 4 X. SJ 

C, Total PKP 

1. Add eteps A9 and 116 

" -

z. PKP for other duration• from smooth curve fitted to plot 0£ computed data. 

3. Compariaon vith local-ator■ PMP (aea aec. 6.3). 

( ( 

150 

Table 6,1.-Ceneral-storm PMP computations for the Colorado River and Cr••~ 
basin 

Ana Drainage t-1!§:b,o•,tJ AAT, "1'-" · ,yi 
Latitude :!71'' oc, 't..! , Longitude/u-,•S';of bu-in center 

Kou.th ,M..i~ 
Step 

6 
Duration (bra) 

12 18 24 48 72 

A, Convergence PKP 

1. Drainage average value fr<l9 
one of figures 2.S to 2.16 1'2./:iio, ( .. ) 

1. Reduction for barrier
eleva tion (fig. 2.18) 

J. Ba-rd.er-elevation reduced 
PMP [ste p 1 X step 2) 

4. Durat1011al variation 
{figs. 2. 2S to 2.27 
and table 2. 71. 1i.. 91- ~!EL~ .!d % 

au.1 .,].) 

5. Convergence PHP for indicated 
durations (steps 3 X 41 4 .S 2::! .fu!... ~.4-il r. r,, ill. Cma) 
I11cremental 10 ai 2 (26 km2) 
PKP [successive aubtraction 
1n step SJ 4-S /,\ o.s i,.'.! o ,9 o, l in. (-> - -----

'i. Areal -reduction (select frolli __ ,_.,_o_t --···- % 
figs. 2,28 and 2.29) _______ _ 

8. Areally reduced PKP ( ■tep 6 I: " I I 
O

, 
0 3 11 

eo ~ • 1n (
1111

) 
step 7] 'lz__, ___ . _ , _._ . ....;.:: · 

9. Drainage average PKP (accuaulate.d 
valuee of step 8} 1&. Z!.1t£ '--4-1,1. ~ in. <-> 

~. Orographic PMP (R&o~ 
l. Drainage average orographic index from figure. J. lla to ~ ~ in. (ma) 

2. Areal reduction [figure 3.20) 1001 

3. Adjust111ent for month [one of 
fiss. 3,12 to 3.17) IOO % 

4. Areally sad seasonally adjuated 
PMP (steps 1 X 2 X 3) Lin, <•> 

1 , Add s tepa A9 and B6 

5. Durational variation (table ~-z. f &I 
00 

ISZ. !11.% 
3.~ _l2_._1£!:2_ 

6. Orographic PMP for given dur-0,~ 
at.1<>11• (etepa 4 X SJ _.,,_ ~ - 1, ~ ~ t.4 ~ •U, il in. fr-I ,l· , 

C. Total P!1P · J' · t: i . _, .. 

• (,6 '1/1- &.; 1.+ ~ 12.'.'l in, 

(1111) 

,\'I 
2. PMP for other dvrat:iona from a1100th curve fitted to plot o_f ~omputed data. , 

.). Co111parison with local-etoni PMP (lee aec. 6.3L ... 
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Table 6.1.--Ceneral•storm PMP computations for the Colorado Ri.ver and Great Table 6,1.--Ceneral-storm PHP computations for the Colorado River and Great 
basin basin 

Drainage t;11:)11<.t.r-) flA-1 , N ~,\ . , vJ 
~ I . I • ,;a 

Latitude 31 OC, "' , Longitude I~ of buia centu 

Month Sep 

Duution (hrs) 
6 12 18 24 48 72 

A. Convergence !'MP 

l.. DraiDage average val.ue f_ros 
ona of fi1uns 2.s to 2.16 n.s in. (m) 

2. Reduction for barrier-
elevat.iou (fig. 2.181 c::,_I _% 

l. Barrier-elevation reduced 
PMP [step l X step 21 6:>ft_in. (mm) 

4. Durat:ional variation 
(figs. 2.2s to 2.27 
and tab1e 2. 7}. 11 8~ '1£ ~ lli_ .!.!i. % 

5. Conve.rgeuce PMP for iadicate.d 
duraclooa l•cepa 3 X 4) 

6. Incremental 10 m.2 (26 1aa2) 
l't1P [auccusive subtraction 
in step SJ 

7. Areal reduction {1elect froe 
figs. 2.28 and 2.29) 

8 . .Areally reduced PKP [step 6 ~ 
step 7) 

9. Drainage average PMP [acc.-.lat~d 

-----~% 

values of step 8) 'f? :;. '-~ ~ !2_ ~ in. (m) 

I . Orographic PMP "D. .,.JI 
(11~ .. K'Y,,. 

1. llrainage average orographic index fr011 figure .l.lla to 1; 2_ ln. (mm) 

2. Areal reduction [figure 3,201 ~l 

3. Adjuatment for 1110nth (one of 
fi,ga. 3.12 to l.17) /00 1 

4. Areally and season-1.ly adjuate.d 
P11P (steps 1 X 2 X 31 l_in. <-> 

.S, Durat1ona1 varlat1011 ( table 
3.I_J ;-.. ~~ ~ :!!:. rn x 

6. oJgraphic PMP for given dur-
ations (stepa 4 X SJ ~ !&_ ~ 1.:.£. 4 ." ~ in. (mm) 

c. Total PMP 

l. Add atepa A9 and 86 f ,S i:.1_ !:2_ .ll .llil rz..C, in. <-> 
2. PKP for other duratiou fr011 emooth curve fitted to plot of coarputed deta. 

l . eo..,aruon vith locai.-etono PKP C.ee tee. 6.3}, 

A. 

Drainage hex1CAl'-l ~T 1 ~11-f , '··' 
, to~• S~"" 

Lat1.tude31°o'3 N Longitude_ of baain center 
Aru 4. / • 0 Iii 2 o,.!t 

l-111~ 

Mo.nth OC-r 

Duntion (hr,) 
6 U 18 24 48 72 

Convergence PMP 

1. Drainage average value froa 
l~tn. one of figures 2.5 to 2.16 c-> 

2. ke.duction for barrier-
elevatton [fig. 2.18J ", % ,-

3. Barrler-elevation reduced 
PHP (step l X step 21 (i, ..:£.in. c-, 

"· Durational variation 
(figs. 2.25 to 2.27 

b 'D ~ li 1££. fil. I:.;. I and table 2. 7 J. 
s. Convergence PMP for indicated 

durat1ooa (steps~ X 4) 1J...g.Ufr.:2!e:l..hl in. ( ... } 
6. Incremental 10 1112 (26 m2) 

PMP (successive subtraction 
1n step SJ ~.1.:£.o,Co ~~ o,4- in, <•> 

7, Areal reduction [select fro■ 
figs. 2.28. and 2.29) ----- -- l --------8, Areally reduced PHP [ atep 6 l 
step 7) ~!:.?_~~~~in. (mm) 

9. Drainage average PMP (acc1mUlat~d 
values of step 81 ~~!:!_~~.!:.!_ in. (m) 

.B. Orographic l'HP ~'9!1/) 
1, Drainage average orographic index fr011 fi,gure 3,11& to(id. _; in_, (ia) 

2. Areal reduction [figure l.2011:!!!..,l 
,. -

3, Adjusteent for 110ntb (one of 
figs. l.1.2 to 3.17] ~I 

4. Areally and seaaoaally adjusted 
PHP (steps 1 X 2 X 3) J; in. (m) 

S. Durational variation [table 
3.lJ 

" 6, Orographic Pl1P for given dur• 
ations (steps 4 X. SJ 

C. Tbtal Pl1P 

./ 

2!:,.zi,~~~rni 
~-·· 

I~ ..!:.!_ ~ $.o 4''- s.; t.n. <-> 

1. Add atepa A9 and M ~ i!:! ~~~~·la. {•) 

2. PMP for other durations fro■ ■IIOOth CIK'Ve fitted to plot of computed 4ata, 

3. Co■pariaon vith local•■tono PMP (aea u c. 6.ll . 
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Table 6.1.--Ceneral-stoni PMP computations for the Colorado 'Qiver and Great 
basin 

Drainage Mex•rt1,J l:!:A'.I I rJ,,, . •,,J 
,~ •;'3 

Latitude 37• o-, 'N , Longitude of badn center 

Month NOV 

6 
Duration (hrs) 

12 18 24 48 72 

A. Con•ergence PMP 

1. Drainage average Yalua fros 
one of figuru 2,5 to 2.16 /1>,0t.n. <-> 

2. Reduction for barrier-
elevation [fig, 2.18] zl_i 

3. Barrier-eleYation reduced 
~.in. PHP [atep l X step 2) <-> 

4. Durati.onal variation 
(figs. 2.25 to 2 . 27 
and table 2. 7 I. hl... £I!_ 2.L ~ ~ fil % 

5. Conversence 1'MP for indica t-.1 
durations [steps 3 X 4) U il fl il kJ. il in• (JIIIII) 

6, Incr-tal 10 a12 (26 1ta2) 
PHP (successive aubtraction 
in step SJ ~ ~ ~ E:±, 1!£_ o.t., .in. <-> 

7. Areal \'eduction [select fros 
figs. 2.28 and 2.29) - ·-----% 

e. I.really reduced l'MP [step 6 X 
step 7) t.!_~ ~ !3:_ .!..:!:_ ~ in. <-> 

9, Drainage average PMP [ac:cumulaud 
valuu of step 8] ~ ::::.!_ il €.:.!._ ~ (,.1 in. (na) 

I. Orographic i'KP ,,..JI 
(A'~~ 

l. Drainage .average arQgrapb;l.c index froa f-igure 3, lla to '!,· 2 in. (11111) 

2, Areal reduction {figure 3.20) 112.!J_Z 

3. Adjuablent for 110nth (one of 
fige. 3 .12 to J,17) qz.. % 

4. Areally and stoasonally adj11ated 
PMP [eteps 1 X 2 X 3] Z.!.!!_1t1. (-) 

S. Durational variation (table 
3.I_J 

q 
6 . Orographic PMP for givn dur

ations (eteps 4 X 5) 

C, Total PMP 

1. Add ateps A9 and 86 

ll.2:1.~122.!2. 1Tti 
o ·9 - t·J :- .-, .?- ., ·I·' ,;. 
~~ ~24 ~~gin. 

, .·> ·/· ! , , I ,,; 

Lf. 0 5,"f .!:!_~~ 12,Oin. 

2. PMP for other cluratiane f-ro• 911100th curve fitted to plot of computed data. 

3, Coapari■on with local-1ton PKP (aee aec. 6 , Jl. 

I, 

( ( - _./ 
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Table 6,1.--Ceneral-stol"III PMP computations for the Colorado liver and Great 
basin 

Drai-nage Hf)'HAi.J }1/\-, 1 N~/t . 'vJ 
La.titude.31' cq' ,-1 , LongitudelC,:,0

1:,~f buin Cl!Uter 
Area ..(/, u u 2 ~ 

Hooth ~C, 

6 
Duration (hrs) 

U 18 24 48 72 

A, Convergence PHP -; 
1. Drai.nagto average value from 

one of fig11ru 2.S to 2.16 ~it!.. (m) 

2. Reduction for barrier
elevation {fig. 2,18) 

J. llarrier-eleva.tion reduced 
PMP (atep 1 X step 2] 4cl:.1n. <•> 

4. Durational varlatiao 
' -. ~ 

/✓.,,11 

JI (figs. 2 . 25 to 2. 27 
and table 2,7). 

S. Co,wu:·a•nce PHP for indicated 
duration• [steps 3 X 4] 

6. tncreatoatal 10 m.12 (26 1an2) 
PMP [successive subtraction 
.in step SJ 

ss &, 'll...!EQJ1..!..fil1 
p0 ;'!1-o~ 

2,(i, Z:2. ±2 il ~ S . ., tn. (na) 

'. Areal reduction r select from 
f~a,. 2,28 end 2.29) 

8. Arully reduced PKP [atep 6 X 
step 7] 

9. Drainage average PMP (accU111Ulat~d 
•aluu of atep 8) 

I. Orographic i'KP 

1, Drainage average orograt)bic index fr011 figure 3.lla to(~~ in. (aa) 
A -2. Areal reduction (figure 3,20)/()0% 

3. Adjuetment for •nth [one of 
figs. 3 ,12 to 3.17] B!:)z 

4. Arully ancl suaooally adjusted 
PMP (steps 1 X 2 X 3] 2'.:.!'!...in. (•) 

5, Durational variatinu [table 
3.1_] . 

q 
6. Orographic PMP for given dur

ations [ atepa 4 X SJ 
Tota1 PKP 

1, Add steps A9 and B6 

ll.. 22_ .!!... ~ ill. Jll.% ✓-
') , ".' J ,.s- 2., '1,6 1-0 ➔·6 

w ·'.kf5' ~~ ~ ~ io. 

: .• ·/ ,; .o /' .. / -,,o ?·3 /o., 
~5.l J,-,t- ,_+ ~!ti: in. 

2. PMP far other durations f.roa •mooth cutve fitted to plot of computed da.t.. 

.l, Comparuon with local-1tom PHP (■ea aec. 6.3l. 

000 -:::r a, 0 
~ ~- ::, 
"'C0 ~ 
(!) ::::, I» 
Q. (1) 0 a. ... 

~~ 
\JI 

~ 
~ 
\11 
t 
0 
t"' 

00 !! (/) 
ID ID $" -:::r -- $ (ti (1) z ... 

6' ~ 
''>(\ I 
....... \J' 
'\ ' . J:) 

Ul 
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Table 6. JA.-Local-stot'III PMP computation, Colorado River, Great Basin and 
California drainages, For drainage average depth PMP, Go to 
table 6. 3B if areal variation is requi.red. 

Drainage Mgx,1CAtJ ~-r 
Latitude ~~~~•,J Longitude /0:! 0 c.':! 1 vi 

Area L /, 6 m.12 ~)rl,... 
Minimum Elevation 4£5-9 ft (111) 

•/1 - P f.' ·'/:?:) .-I 
Steps correspond to those in sec. 6.3A. 

l. Average 1-hr 1-m12 (2.6-laxh PMP for 
drainage (fig. 4,SJ. 

2, a, Reduction for elevation, [No adjustment 
for elevations up to 5,000 feet (1,524 m) : 
·5% decrease per 1 , 000 feet (305 111) above 
5,000 feet (1,524 m)J. 

b, Multiply step l by step 2a. 

3. Average 6/1-hr ratio for drainage [fig. 4,7]. 

__ a_._l __ in. <11111> 

/OD ----- % 

__ e,_, __ 1 __ in. (11111) 

/.'20 

Duration (hr) 
1/4 1/2 3/4 1 2 3 4 5 6 

4. Durational variation 
for 6/1-hr ratio of 
step 3 [table 4.4J. t±_, 3q '1~ )oo J..!Q~..!.!.Jil!L.!1£ % 

5. l-uu2 (2,6-laih PMP for 
indicated durations 
[step 2b X step 4), 6-0 { z. E..M 8,°I 'l.3 ~ - ~ q,t,,, q 7 in. (111111) 

6. Areal reduction 
[fig. 4,9]. --- _\00% _ , _ % 

7. Areal reduced PMP 
(steps 5 X 6]: 

8. Incremental PMP 
[successive subtraction 
in step 7}. 

(p. o \ . 2-~ .£.:i } 15-min. increments 

9. Time sequence of incre-
mental PMP according to: HMR >.lo.::> 

Hourly increments 
[table 4. 7]. 

i ::,1 . ; -: / ' ' • ·'/:-·, --r 
in. (mm) 

roe., 
6-t.o-~ Four largest 15-min. 

increiuents [table 4.8]. 
✓-

~ Ll:_ ~ o,4. in, (mm) 
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Cable 6.3B.-Local-storm PMP computation, Colorado River and Great Basin , and 
California drainages. (Giving areal distribution of PMP), 

St eps correspond to those in sec. 6.3B. 

1. Pl ace idealized isohyetal pattern [fig. 4 . 10] over drainage 
adjusted to 1:500, 000 scale to obtain most crit ical pl acement . 

2. Note t he isohye ts within dr·ainage • . 
2 2 Average 1- hr 1-mi (2.6-km.) PMP for drainage 

[fig. 4.5). 
3. 

_ 5_,_1_ in. (11111) 

4. a. Reduction for elevation, [No adjustment 
for elevations up to 5,000 feet (1,524 m), 
5% decrease per l,000 feet (305 m) above 
5.000 feet (1,524 m) ]. ..... / ..... o ..... 0_% 

b. Multiply step 3 by step 4a. 

5. Average 6/1-hr ratio for drainage [fig. 4. 7]. 

_ B_, _I _ in. <=> 
\ ' 2-

6, Obtain isohetal labels for 15-min incremental and the highest PMP from 
table 4.5 corresponding 6/1-hr ratio of step 5. 

7. 

8 . 

9. 

PMP Incre:men~ 
/'t~~ ( S!,' ,.,,', 

Highest. I-hr 
Highest 15- min. 

2nd " . 
3rd " 
4th " 

Isohyet 
A B .C D E F G H I J 
I ' 4 i i; '5'5 <1<; / <:,c> z.1,,,:, ~ o o lhl !> i;oo 

~ H.. 2L ~ .l1:.. ..ll. _LJL ..!l... ..ll... ..LL 
Y1.... 5(,, ...ll. ~ ..l.i......L ..:L. .it_ ..z._ ~ 
.!.L ..!!:... ...!£...LL_:;_ -L ...L ....i... _s_ ..L 
_!!_~J_~2__L_L....L _ 2_ ..1:.,_ in% 
.....i --2.. ....5.... _L _±_ ~ ..L _2_-"--- ....L 

Obtain isohyetal labels in% of 1-hr PMP for 2nd to 6th highest hourly 
incremental PMP values from table 4 .6 using ·6/l-hr ratio of step 5 , 

2nd Highest 
1 - hr PMP 

3r d 
4th 
5th 
6th 

II 

II 

ti 

Multiply steps 
of PMP. 

Highest 
2nd 
3rd 
4th 

" 
" 

Highest 1- hr 
2nd 11 

3rd t1 

4th ., 
5th " 
6th II 

..LL J.L .1L... _11_ JQ.. L .:L .5_ ..L L 

..±.......1...~~...L.L-±........¾._~.1:.._ 

..,L_ '3 '3 '3 3 3 :, 3 3 3 

..L ...L ...1:._ -2:.... ...L ~ _,_ ~-=- ..L 
_j_ I I I I I I I I I 

----------------
in% 

6 and 7 by step 4b to get illcremental isohyetal labels 

in in. (mm) 

4 . 8] . 

F I 
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% of 1-hr PMP: RD/(0.0089 x RO+ 0.0686) 

'tor J.o ~:,; 'lo:; !-1.00~111.0-+- 0 ,0616) • 

' 

27. 5 
45 
74 
89 
95 

100 

R2 • 0.9998 
IJ.,'l X 

''/ Fro.... 5hLe,'T 2. 0 - ,o 1-1,... PMP i~f~s,'ty ' o.l / nr, 
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I• PMP(t ) ,c - inches/hour ~ •••••• (7) 
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where PMP(t) • the incrementa1 rainfall amount for the tirre 
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MKE QpC. 5025-HAT-L-03_01853-00 
3050-89-1356 

Mr. Janes G. Oldham 
Project Director 
MK-Ferguson Corrpany 
P.O. Bax 9136 
Albuquerque,~ 87119 

Dear Jim, 

Department of Energy 
Albuquerque Operations Office 

P.O. Box5400 
Albuquerque, New Mexico 87115 

J 

~ 

NOV 2 1989 

RECEIVED· MKE 

NOV 10 1989 
UMTRA·S.F,. 

d:_k .r-1,-, I 
p~S-:.2$-fl 

NOV 3 1989 

RECEIVED 

OVer the· last year there has 1:eeri several discussions held and correspondence prepared between the OOE, TAC, and RAC regarding the use of coarse lt'B.terial .in the bedding layer. on UMTRA·sites and specifically of Mexican Hat, to reduce the ~t of water infiltrating into the contaminated materials and reduce the potential for vegetation germination arrl grOrlth. 

- •Enclosed is a letter and report from the TAC on this subject transmitted to the Project Office on O::tober 27, 1989. 

'Itle OOE agrees with the TAC reconrnendation to coarsen the bedding layer at the Mexican Hat site. Please revise the specification as necessary and submit to the Project Office for review. 

If you have any questions or require any additional information please contact Elizabeth Damler of my sta£f at 846-1224. 

Sincerely, 

~/t). 
I ·.../ 

Mark L. Matthews ~ '-
Acting Project Manager· 
Uranium Mill Tailings Project Office 

Enclosure 

cc w/o enclosure: 
K. Agog ino, .m:; 
J. Caldwell, MK-F.., 
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1.0 Introduction and Purpose 

Based on the actual quantities of contaminated materials removed at the 
Monument Valley processing site to date and the estimated remaining quantities, 
the final disposal embankment (cell) topslope elevation at UMTRA - Mexican Hat 
site is anticipated to be about 11 feet lower than the current design elevation . 
Hence the cell configuration has been changed accordingly as shown on sheet 4. 
This calculation is to perform the erosion protection design tor this latest cell 
configuration. In addition, there is a concern that the approved Bluff borrow 
source may not have sufficient quantity of material available to meet all the project 
needs tor riprap Type 8. Therefore a new Type 81 riprap will be introduced to 
reduce the wastage and to optimize the volume of raw material to be processed 
in the Bluff source. 

The scope of work in this calculation will Include the following: 

Evaluate the stability of Type A (050 = 1. 7") riprap to be placed on the 2% 
cell top slopes. 

Evaluate the stability and tbe extent of Type Bl (Dso = 3.0") and Type B (050 

= 4.4") ripraps to be placed on the 20% or flatter embankment side slopes. 

Design the erosion protection along the south edge of the cell. Areas where 
Type Bl, Type B, or Type C {050 = 6.9'1) ripraps shall be placed will be 
determined. 

The latest cell configuration is anticipated to have no or insignificant adverse effect 
on the following previously submitted calculations in erosion protection design: 

Calculation No. 9-418-08-00 : erosion protection design along the cell 
sideslope toe apron (Ref. 1). 

Calculation No. 9-418-05-01 : oversizing, gradation, and thickness for different 
types of erosion protection materials (Ref. 2). 
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2.0 Results 

• 2 Percent Top Slope 

The required min. D,0 for the top slope is 0.8 inches (see sheet 12) based on the 
longest critical flow length of 1420 feet. Type A rock, a round river cobble from the 
Bluff source (Ref. 13), with a min. D50 of 1.7 inches (Ref. 2), will be used for the top 
slope. The average rock quality scores from the Bluff source is greater than 80% and 
no oversizing is required (Ref. 13). 

• Side Slope 

Both Type Bl CD,ocmm> = 3") and Type B (D,oemm> = 4.4") rocks will be placed on the 
side slope. The smaller Type Bl rock with a layer thickness of 12 inches can be 
placed on the southern portions of the embankment side slopes which have shorter 
flow lengths (see sheet 4). The gradation requirements were included in Appendix 
B. The Type B rock should be placed on the northern parts of the embankment side 
slopes which have longer flow lengths (see sheet 4). Both Type Bl and Type Brocks 
will also come from the Bluff source, and no oversizing is required. 

• 
1) 

South-Edge Upslope Area 

Type Bl rock will be placed on the slope areas with a slope no steeper than 
7(h):l(v) along the western portion of the south-edge upslope area (between 
points '1A" and "B" as shown on sheet 4 ). A 10-foot wide transition area of 
about 5.3 % slope with Type Bl rock will be provided between the 
approximately 7: 1 slope area and the 2% top slope. The layer thickness on 
the upstream apron of the approx. 7:1 slope area should be at least 1 foot 
deep to protect from local scouring when the existing haul road does not lie 
on the erosion resistant rock. Otherwise, the upstream portion of the approx. 
7:1 rock cover shall tie-in to the erosion resistant rock of the roadway. 

2) Type B rock or larger shall be placed along the upstream side of the existing 
haul road between points 11H 11 and 11C' to resist the impact of flow from the 
short steep upslope ridge (see sheet 4). This area will be graded to drain the 
runoff across the roadway. 

3) A min. 10-foot wide apron consisting of Type Brock connecting the natural 
ground below the roadway and the 2 % top slope will be placed between 
points "B'' and '1C" (see sheet 4). The slope of the apron will be about 5.3 % 
and the apron will be 12 inches thick at the upstream end. 
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4) Either Type Brock on a 2.5(h):1(v) slope or Type Crock on a 2(h):l(v) slope 
should be provided to backfill an existing gully between points ''C" and "D" 
(see sheet 4). The angular Type Crock shall be from the potential borrow 
source at Sugar Loaf quarry. The Ds0<mm> of the Type Crock is 6.9 inches with 
a 15% oversizing factor. 

5) A min. 10-foot wide apron consisting of Type B rock connecting the short 
steep south ridge and the 2% top slope will be placed between points "D" and 
''E" (see sheet 4). The slope of the apron is about 5.3 % and the apron shall 
be at least 12 inches thick at the upstream end. 

6) The erosion protection plan and typical sections revised to incorporate the 
changes due to a predicted 11-foot lower embankment are shown on sheet 5. 
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3.0 Methods 

All the riprap sizing on the upslope toe/ apron area in this calculation are based on 
sheet flow conditions under PMP storms. Thus, measures shall be provided to 
assure that sheet flow conditions can be achieved for surface flow onto the 
embankment top slope. 

3.1 Top And Side Slopes 

The required min. D50 will be determined using the computer program 
"RPRP/ SFST' developed by MKES (Ref. 4). 

The Safety Factor method (Ref. 5) is used for the slope less than 10 % (Ref. 
7), and Stephenson's Method (Ref. 6 ) is used for the slope greater than or 
equal to 10 % (Ref. 7). 

• Safety Factor Method (Ref. 5) 

On a plane slope, the equation is as follows: 

D~ = [ 21 [ 1 tan6 ]] 
( G-1) -y cos8 ----

• .., S.F. tan(/> 

where: 
S.F. = safety factor = 1.0 for PMP condition 
r/l = angle of repose (in degree) of rock 
8 = angle of the plane slope 
T = shear stress (psf) 
i'w = 62.4 pcf 
G. = specific gravity 

• Stephenson's Method (Ref. 6) 

[ ]

j 

7 1 'l 

q (tan.9)1 (p)1 
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other parameters are preYiously defined. 

3.2 South-Edge Upslope Area 

Sheet ___ -"7 ___ _ 
FIie No __ . ___ _ 
Date-;___1:....a1--=-2=9-...::;9=-3-
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The critical peak PMP discharge at each different locations along the south
edge area will be estimated from the Rational Formula, Q = C I A (Ref. 8). 
For a sheet flow condition, the length of the slope will be used to represent the 
area (i.e. A = length x 1 foot strip.) The longest slope length will be chosen 
for the design peak discharge. 

Stable rock size, D50(min), on the upslope apron will be estimated by the 
appropriate methods such as the U.S. Army Corps of Engineer's Stilling Basin 
Method (Ref. 9), Stephenson's Method (Ref.·6), and the Safety Factor Method 
(Ref. 5). The equations and criteria are described below: 

3.2.1 Flow Characteristics (Manning's and other equations) 

Based on Manning's Formula and a sheet flow conditions, the flow 
characteristics (i.e. flow depth, flow velocity, etc ... ) are computed with: 

or 
[ 

n q ] o.6 y = 
1.486 s i 

(Ref. 10) 

(Ref. 10) 

n = 0.0456 (D50 s)0
·
159 for slopes > 10% and D

50 
in inches (Ref.11), 

or 
1/6 

n = Y for slopes ~ 10% and D 
50 

in feet (Ref. 7) 
(23.85 + 21.95 log(y/D5J) 

where, q = flow per unit width (cfs/ft) 
y = flow depth (ft) 

F:\BYW\HAT\ TEXT\ PID20 



Appendix B-31

.MORRISON KNUDSEN CORPORATION 
BNIIONMENTAL IERVICU GROUP 

Project UMTRA- HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

v = flow velocity (fps) 
s = energy slope ( approximated as side slope) 
n = Manning's roughness coeff. 
D50 = Median diameter of riprap 
Fr = Froude number 
8 = tan·1(s) = slope angle 
g = acceleration of gravity (ft/sec2) 

3.2.2 Riprap Sizing for Erosion Protection 

Sheet'-----'8'---
File No,_. ___ _ 
Date._~1:..:.1-=-2=~.:;93=-· _ 
Date'---___ 1 __ 1 ___ -3 __ ~ __ 9 __ 3 _ 

The Safety Factor Method and Stephenson Method are the same as described 
in Sec. 3.1 above. The U.S. Army Corps of Engineers Stilling Basin Method 
(Ref. 9) is presented below: 

D = _____ v_z ___ _ 

so [E 2 2 g (G, -l)(cos8-sine)] 

where: 
v = minimum velocity to move the D50 rock 
(The velocity on the steeper slope will be used.) 
.E = Empirical constant 

= 0.86 for high turbulence 
= 1.20 for low turbulence 

8 = slope of the apron 
G, = Specific gravity of the rock 
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The calculations were either performed using the computer program "RPRP /SFST' 
(Ref. 4) or by hand computation. The various assumptions and input parameters 
used are presented below: 

1) PMP rainfall intensity-duration regression equation (Ref. 12 and see sheet A-1) 
constants are: 

I = 10 0 - H ( Joa T) z 

G=l.797; H=0.307; and Z=l.816 

2) Specific gravities of the rocks are 2.64 for rounded rock from Bluff source (Ref. 
13) and 2.70 for angular rock from Sugar Loaf source 

3) Coefficient in Stephenson's equation C = 0.22 for rounded rock and 0.27 for 
angular rock. 

4) Factor of Safety =1.0 

5) No flow through the rock pores is considered (a conservative assumption) 

6) Porosity of the rock = 0.30 (assumed) 

7) Rock friction angle- estimated from sheet A-2 (Ref. 3) 

The rock source for Type A, B, and Bl rocks will be from Bluff source. These rocks 
will consist of rounded river cobbles with rock quality scores greater than 80%. 
Therefore no oversizing is required (Ref. 3). 
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The longest/ critical flow length was determined to be line T-T ( at point c1) as 
shown on sheet 4. 

Li= 150' 
Li= 1270' 

S1 = 0.4 
~ = 0.02 

Total L = Li + Li = 1420' 

Based on computer output (see sheets 11 and 12) and using the round rocks, 
the required D,O<mm> is 0.8 inches. 

Hence Type A rock is stable on the 2% top slope. 

At point "ct'', 

IPMP = 28.3 in/hr, q = 0.92 ds/ft, 
y = 0.18', v = 4.3 fps, n = 0.026 (see sheet 13) 
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••1NPUT FILE PRINTOOT" :,$~/L 
IMTIIA/H/H • SLOPE,ZERO PORE FLOW (FILE:HATSP8.0UT) 

NAT FHW 11-12 1993 
1.797 ,307 1.816 2,640 .220 1 .002 1.0 
2 0 
0 0 
3 25 

UPS 150.0 40.0 .30 35.0 ST 
TOP ••••• 2.0 .30 37.0 fS 
.5000 , .o .00065 
.0250 1.0 .00065 

• * • * ***•**•END INPUT DATA*•••* • •••*• 

UMTRA/M/H • SIDE SLOPE,ZERO PORE FLOW (FILE:HATSP8.0UT) 

IMTRA/NAT RUN 1.0. =FHW DATE•11·12 1993 . 
.. *SAFETY FACTOR/STEPHENSON METHOD FOR EHBANl:MENT EROSION PROTECTION*** 

* * * • *•**•**INPUT DATA**•*••••••••• 

COEFFICIENTS FOR INTENSITY DURATION CURVE· 
IPMP=10**(G·H*(LOGT)**Z): 

c;c 1.797 H• .307 Z:1,816 

RIPRAP STONE SP .GRAVITY= 2.64 C IN STEPHENSON$ EON= .22 

· • • EHBANl:MENT • • • 
AREA 

(LOCATION .SEGMENT LENGTH SLOPE POROSITY FRICTION 
IN PLAN) (FT) CX) ANGLE 

(DEG) 
UPS 150. 40. .30 35. STEPHENSc»IS 
TOP 1270. 2. .JO 37. SAFETY FACTOR 

* • * • *•*•••*END INPUT DATA••*•* * •**•* 

NP-le : kr/'~ I~~ ~4','$ 54-u.T <121-f!' /4. ~~~ 
,$/,~/ Z...-
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~e S:U,l# DETAILED CALC TABLE WITH FINAL ROCK SIZE 

SEGMENT=TOP L£NGTH=1270. FT. SLOPE" 2.X 

ASSIMED 050= .0673FT. AT D/S END OF SEGMENT 
COUESPOHDING Qs .998CFS/n AT SEGMENT ENO BY FS METHat> 

SLOPED ••-•Ft0't/S(CfS/FT)**** VEL. DEPTH MANN ING TINE OF 
DISTANCE ALLOC. PORES ROCK (FPS) (FT) N CONC(MIII) 
fRIJC TO INT. TOTAL 
(FT) <FT> 

o. 50. .035 .000 .035 .62 .06 .203 1.34 1.34 
so. 100. .070 .ooo .070 1.05 .07 .137 .79 2.13 

100. 150. .105 .000 .105 1.42 .07 .115 .59 2.n 
o. 51. .141 .000 .141 1.62 .09 .025 .52 3.24 

51. 102. .1n .000 .,n 1.80 .10 .025 .47 3.71 
102. 152. .212 .000 .212 1.96 .,, .024 .43 4.14 
152. 203. .248 .000 .248 2.11 . ,2 .024 .40 4.54 
203. 254. .2&4 .000 .2&4 2.24 .13 .024 .38 4.92 
254. 305. .319 .ooo .319 2.36 .14 .023 .36 5.28 
305. 356. .355 .000 .355 2.47 .14 .023 .34 5.62 
356. 406. .391 .000 .391 2.58 .15 .023 .33 5.95 
406. 457. .427 .000 .427 2.68 . 16 .023 .32 6.26 
457. 508. .462 .000 .462 2.78 .17 .023 .30 6.57 
508. 559. .498 .000 .498 2.87 , 17 .023 .29 6.86 

559. 610. .534 .000 .534 2.96 .18 .023 .29 7 .15 
610. 660. .569 .000 .569 3.05 .19 .023 .28 7.43 
660. 711. .605 .000 .605 3.13 .19 .022 .27 7.70 
711. 762. .641 .000 .641 1.21 .20 .022 .26 7.96 
762. 813. .676 .000 .676 3.29 .21 .022 .26 8.22 
813. 864. .712 .000 .712 3.37 .21 .022 .25 8.47 
864. 914. .748 .000 .748 3.44 ,22 .022 .25 8.72 
914. 965. .783 .000 .783 3.51 .22 .022 .24 8.96 
965.1016. .819 .ooo .819 3.58 .23 .022 .24 9.19 

1016. 1067. ,855 .ooo .855 3.65 .23 .022 .23 9.43 
1067.1118. .890 ,000 .890 3.71 .24 .022 .23 9.65 
1118.1168. .926 .ooo .926 1.n .25 .022 .22 9.88 
1168.1219. .962 .000 .962 3.&4 . 25 .022 .22 10.10 
1219.1270. .998 .000 .998 3.90 .26 .022 .22 10.32 

RAINFALL INTENSITY RAINFALL INTENSITY 
THAT ASSUMED 050 BASED ON CALCULATED 
CAN WITHSTAND BASED TIME OF CONC.AND USING 
ON THE EON I =Q/CA" INTERPOLATING FUNCTION 

(43560•Q)/L ' 1=10tt(G· H*((LOGT)**Z)) 

(INCH/HR) (INCH/HR) 
30.60 30.37 

*****•*RESULTS SUMMARY******* AREA=1 

SEGMENT LENGTH SLOPE 050 Q AT TC STARTING lo!ETHOO OF 
(FT) <X) (INCH) 0/S END (MINUTES) ROCK 050 CALC. 

(CFS/FT) (INCH) 
UPS 150. 40,0 6. 0 .235 2.5 6.00 STEPHENSON 
TOP 1270. 2.0 Cs) .998 10.3 .30 SAFETY FACTOR 

L ~ ( ,,,, .. ; 
'ft 

tej"iH,{ 

. -
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SLOPED •*•**FLOWS(CFS/FT)***• VEL. DEPTH MANNING TINE Of 
DISTANCE ALLOC. PORES ROCK (FPS) (FT) N CONC(NIN) 
FRON TO INT. TOTAL 
(FT) (FT) 

o. 50. .032 .ooo .032 . 58 .06 .209 1.43 1 .43 
50. 100. . 065 .ooo .065 1.00 .06 .145 .83 2.26 

100. 150. .097 .ooo . 097 1.34 .07 .118 .62 2.89 
o. 51. .130 .000 .130 1.38 .09 .032 .61 3.50 

51. 102. .163 .ooo .163 1.54 .11 .031 .55 4.05 
102. 152. .196 .000 .196 1.68 .12 ,030 .50 4.55 
152. 203. .229 .000 .229 1.80 , 13 .030 .47 5.02 
203, 254. .262 .ooo .262 1 .92 .14 . 029 . 44 5 .46 
254. 305. .295 .000 .295 2.03 .15 .029 .42 5,88 
305. 356. .328 .ooo . 328 2.13 .15 .028 .40 6.28 
356. 4Q6. .361 .000 ,361 2.22 .16 .028 .38 6.66 
406. 457. .394 .000 .394 2.32 .,1 .028 .36 7 .02 
457. 508. .427 .ooo .427 2.41 .18 .028 .35 7.38 
508. 559. .460 .ooo .460 2.49 . 18 .021 .34 1.n 
559. 610. .493 .ooo .493 2.57 .19 .027 .33 8.04 
610. 660. .526 .000 .526 2.65 . 20 . 027 .32 8.36 
660. 111. . 559 . ooo .559 2. n .21 .021 .31 8.67 
711. 762. .592 .000 .592 2,80 . 21 .027 .30 8.98 
762. 813. . 625 .000 .625 2.86 .22 .027 .30 9.27 
813. 864. .658 .000 ,658 2,93 .22 . 026 .29 9.56 
864. 914. .691 . 000 .691 3. 00 .23 .026 . 28 9.84 
914. 965. • n4 .ooo • 124 3,06 . 24 .026 .28 10.12 
965.1016. .757 . 000 .757 3.12 .24 .026 . 27 10.39 

1016.1067. . 790 .ooo .790 3 . 18 .25 .026 .27 10.66 
1067.1118. ,823 ,000 .823 3.24 .25 .026 . 26 10.92 
1118.1168. . 856 .ooo .856 3.30 .26 .026 .26 11.18 
1168.1219. . 889 .000 .889 3.36 .27• . 026 .25 11.43 ,M ,,/. .?" ~ 
-=-='2:.:.19;..:•:.:.1::.:21.;;o.:. • ._:Qi?J ... -.:.:92::.:2~-=-•o::..:o~o_.:.:•9:.::2;..2--'3~·~'~1 --=•c::.21a-.--''~o:,26:-...:·~2s;......11:.:.c::.68:;..., ~ Ae/4.l '6'f/l ~ ¥/tM e.,, 

0. , . .922 .000 .922 5.07 .18 .042 .00 11.68 - "r 7"? ~~ /;r 1J,, :>/.r"' 
1. 1. .923 .ooo .923 s.01 .18 .042 .oo 11.68 fr' ,II( ,,,,,1.J/-J;A 11/ 

RAINFALL INTENSITY 
THAT ASSUMED 050 

RAINFALL INTENSITY 
BASED ON CALOJLATEO 

/ .f'l} '1'n-71J = / -{':u fi . 

CAN WITHSTAND BASED TJME OF CONC.AND USING 
ON THE EQN l=Q/CAs INTERPOLATING FUNCTION 

(43560*0)/L 1=10**(G·H*((LOGT)**Z)) 

Nole: k;-f' ~o4 ~ ~o/4M ~ 
(lNCH/HR.) 

28.29 

(INCH/HR) 
28.27 1°d11✓-/~ -6 ,,,;.,.µ~ ~ )'/4.,r l / 

*******RESULTS SUMMARY******._ AREA=1 
e.KUfX a.$~'/'H'..,l ~ -/.,-✓ ~ 
-ry s--'l"-e .,,,;,.~ 4--./ ~d<hy .(_ 

SEGMENT LENGTH SLOPE 050 Q AT 
D/S ENO 
(CFS/FT) 

TC STARTING METHOO OF 4r,I/Je i,'e.~ 5e..J-""...::r_ 
( FT) (X) CINCH) (MINUTES) ROCK D50 CALC. 

UPS 150. 
TOP 1270. 
HYPO~z. 1. 

40.0 
2.0 

20.0 

6.0 
1.5 
4.2 

.235 
2.524*' 

.923 

2.5 
7.0 

11. 7 

(INCH) 
6.00 STEPHENSON 
1.50 SAFETY FACTOR 
.30 STEPHENSON 

/?e~art_ : -,f-/ 7~ ~ "'4 ~ L-~ ./1"'11! -//a.I' 7P ~ ;,,~ 
~ -;;,.1, ~ ~a- XIJ-,f:11"1 . /k-1'"1~ #~ ;,-u; ,_; t?, 12-C~ 

IJ..f FJowlf '9-?I 4J~~ ?'t1J/e L~>1,µ,,,,t~) 
-,.~ rtlu. 11.e..y fA.,J° ~,rrk,','b-11 ~?".-...:;- -el, t:JJ/¼ ,:;, or.a., 
~ J~pe ~l' ◄€'ti~~ -,4/-' ~~~,,-- ~-k,I 4,C .rA~h ~ 
~JI)~ ??,.J/e ~~"'/4;,h».,../J 
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• MORRISON KNUDSEN CORPORATION 
BWIIONMENTAL 88WICE8 GROUP Sheet ______ 1 ___ 4 __ _ 

Project UMTRA- HAT/MON Contract No. 3885-58 File No.,_ ___ _ 
Feature EROSION PROTECTION Designed BYW Date _____ 1 ..... 1-_2 ____ 9-___ 9 ___ 3 _ 
ttem EMBANKMENT ANO SOUTH-EDGE AREAS Checked FHW Date~--'1;..a,1·..:3=0--"'-93=-· _ 

4.1.2 Side Slope 

Required rock sizes on the embankment side slopes at different locations were 
evaluated to determine the areas where Type Bl rock can be used to sustain 
the PMP flow condition and to check the stability of Type B rock at the 
remainder of the side slope areas. 

1) Between °a" and "b11 (see sheet 4) 

There is no flow contribution from the top slope. Flow is only from the 
5:1 side slope itself. 

The longest flow length is at 11b" with L .=. 350'. 

By Kirpich equation (Ref. 8), 

Tc (time of concentration) = 0.0078 L0
·
77 

/ s0
·
385 = 1.3 min, for s == 0.20 

use minimum T~ = 2.5 min., hence IPMP = 53.5 in/hr. (see sheet A-1) 

q = C I L / 43560 = 1.0 (53.5) (350) / 43560 = 0.43 cfs/ft 

By Stephenson Method: 

() = side slope = 11.31 ° 
For rounded rock, use </, = 37° (see sheet A-2) 

Then D50 = (0.22049 q)213 = 0.21' = 2.5'' 

This required rock size is less than 3 inches, so use 'I\rpe B 1 rock. 

The critical q and longest flow length that the type B 1 rock can sustain the 
PMP flow on the 5:1 side slope alone can be determined as follows: 

For D50 = 3", qc = 0.57 cfs/ft. 

q. = C I L. / 43560 

Assume Tc = 25 min., IPMP = 53.5 in/hr. (see sheet A-1) 

F:\ BYW\ HAT\ TEXT\ PID20 
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Hence, L0 = 43560 (0.57) / 53.5 = ~-

Check Tc = 0.0078 L0
·
77 

/ s0
·
385 = 1.6 min < 2.5 min O.K 

2) Between "b" and "c" (see sheet 4) 

ShHt:,.._____,1=5 __ _ 
File No.,_ ___ _ 
Date,_---'1;..a.1...;;;-2=9-..:;.9.;:;..3 _ 
Date,__---'1 __ 1 __ -3 __ 0-..:;.9.;:;..3 _ 

1bis area will have combined flows from 2% top slope and 5:1 side slope. 
Flow length combination of top and side slopes that will have stable rock 
size of Type Bl (D50 = 3") under PMP sheet flow condition are as follows: 

Top Slope 600' 550' 500' 420' 330' 180' 100' 

Side Slope 20' 50' 100' 150' 200' 350' 400' 

Total Length 620' 600' 600' 570' 530' 530' 500' 

Based on these results, the approximate boundary, where Type B 1 rock 
(D50 = 3") is stable on the 5:1 side slope between points "b" and "c" under 
PMP conditions, is shown on sheet 4. 

Output for the "RPRP /SFST' computer runs are presented in Appendix 
C. 

3) Between "c11
, "c1 

11 and "d'' (see sheet 4) 

This is the area where Type Brock is required on the 5:1 side slope. A 
check is made to see if Type Brock is stable on the 5:1 side slope under 
PMP conditions. Several combined top slope and side slope flow lengths 
were tested, and the most critical condition is at point "Ci· (flow line T-T): 

½ = 150' 
1....i = 1270' 
½ = 100' 

s = 0.4 
s = 0.02 

s = 0.2 
Total length = 1520' 

The required rock size {D50) is 4.3". Hence Type B rock, D$o = 4.4" is 
stable. Output from the "RPRP /SFST' computer runs are presented on 
sheets 16 to 18. 

At point "c/, 
IPMP = 27.6 in/hr, q = 0.96 cf.s/ft, n =0.043 
y = 0.19', v = 5.1 fps (see sheet 18) 

F:\BYW\HAT\ TEXT\PID20 
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.MORRISON KNUDSEN CORPORATION 
INYIIIONMllffAL laMCD GIIOU,- Sheet. __ 1.u8'----

Project UMTRA - HAT /MON 
Feature EROSION PROTECTION 

· Contract No. 3885-S.,.8 __ 
Designed BYW • 

Flle No •. _..;;;;;. __ _ 
Date. __ 11..1li,;;.•1ul::.;.:i9gi3:-_ 
Oate. __ 11,.11.;.•Ju9:::.;.:i9Lll3:-_ Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

,z;,, ..$/k sl~ : 
NATSP7.0UT 11/12/93 

••INPUT FILE PRINTOUf-

lJITaA/N/N • SIDE SLOPE,ZERO PORE FLOW (flLE:IIATSP.OUT) 

NAT fHV 11-12 1993 
1.797 .307 1.816 2.640 ,220 1 .002 1.0 
3 0 
0 0 0 
3 25 2 

UPS 150.0 40.0 .30 35.0 ST 
TOP ••••• 2.0 .30 37.0 fS 
SIDE 100.0 20.0 .30 37. 0 ST 
-~00 t.o .00065 
.1250 ,.o .00065 
.0250 ,.o ,00065 

• • • • ••••*••END INPUT DATA••••••••••• 

UMTRA/14/N • SIDE SLOPE,ZERO PORE fLOW (fJL£:HATSP.OUT) 

UMTWIIAT RUN I .O.•fHV DATE•11· 12 1993 

•••SAFETY FACTOR/STEPHENSON METNCI> FOR EMBANKMENT EROSrON PROTECllOII••• 

• * • * •*•*•••INPUT DATA••••••••••••• 

COEFFICIENTS FOR INTENSITY DUltATJON CURVE· 
IP14P•10**(G·K*(LOGT)**Z): 

G• 1.797 M• .307 2•1.816 

RIPRAP STONE SP.GRAVITY• 2.64 C Ill STEPHENSON$ EON• .22 

· • · E"BANICMENT • • • 
AREA 

(LOCATION SEGHENT LENGTH SLOPE POROSITY FltlCTIOII 
IN PLAN) (FT) <X> ANGLE 

(DEG) 
1 UPS 150. 40. .JO 35. STEPHENSOHS 
1 TOP 1270. 2. .30 37. SAFETY FACTOR 
1 SIDE 100. 20. .JO 37. STEPHENSON$ 

* * * * *•*••••ENO INPUT DATA•*•**•****• 
N#-te ~ ;;.~M ~ -r4,'f 7~'1~ ~ ~~ LP-c-J 

.$~/7. 
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~MORRISON KNUDSEN CORPORATION 
DMIIONMINTAI. IIIMCD alOUP Shaet. ___ 1.,.7 ___ _ 

Project UMTRA - HAYMON Contract No. 3885-£3 FIie No •. ____ _ 
Feature EROSION PROTECTION Designed BVW Date. __ 1..._1-.... 18-........,93 __ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checkad. _ __._.FH .... W______ Date. __ 1 .... 1 ... -1 ... 9-....,9..,.3 __ _ 

;;;,.. f,-..iL $/re : SLOPED ••H•fLOWS(CfS/fT),..,.. VEL. DEPTH MANI/ING TIME o, 
DISTANCE Allot. PORES ROCK (FPS) (fT) N CONC(MIN) 
FRCII TO I NT. TOTAL 
(FT) (FT) 

o. 50. 
50. 100. 

100. 150. 
o. 51. 

51. 102. 
102. 152, 
152. 203. 
203. 254. 
254. 305. 
305. 356. 
356. 406, 
406. 457. 
457. 508. 
508. 559. 
559. 610. 
610. 660. 
660. 711. 
711. 762. 
762. au. 
813. 564. 
564. 914. 
914. 965. 
965. 1016. 

1016.1067 • 
1067.1118. 
1118.1168. 
1161.1219. 
1219.1270. 

o. 50. 
50. 100. 

. 032 

. 063 

.095 

.127 
• 160 
• 192 
.224 
.256 
.289 
.321 
.353 
.385 
.418 
.450 
.482 
.514 
,547 
.579 
.611 
.643 
.676 
.708 
.740 
. m 
.aos 
.&37 
.869 
.901 
.933 
.965 

.000 

.ooo 

.ooo 

.000 

.ooo 

.ooo 

.000 

.000 

.ooo 

.ooo 

.000 

.ooo 

.ooo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooo 

.ooo 

.000 

.000 

. 000 

.000 

.000 

.ooo 

.000 

.000 

t.AINFALL INTENSITY 
THAT ASSlMEO D50 
CAIi WITHSTAND IASED 
ON THE EQN JsQ/CA~ 

(435~0)/L 

(INCH/HR) 

27.65 

. 032 .57 .06 

.063 ·" .06 

.095 1.3Z .07 

.127 1.37 . 09 

. 160 1.52 ,10 
• 192 1 .67 • 12 
.22, 1.71 .13 
.256 1.90 .13 
.289 2.01 .14 
.321 2.11 .15 
,353 2.20 .16 
.385 2.30 .17 
.418 2.31 .18 
.450 2.,1 . 18 
.482 2.55 .19 
.514 2.62 .20 
.547 2.70 .20 
.579 2.77 ,21 
.611 2.14 .22 
.643 2.90 ;22 
.676 2.97 . 23 
.708 3.03 .23 
.740 3.09 .24 
,772 3.15 .ZS 
.805 J.21 .25 
.837 1.21 .26 
.869 3.]Z .26 
.901 3.31 .27 
.933 s.06 . 1a 
,965 5.14 .19 

.211 1.46 1 . 46 

.147 .as 2.11 

.119 .63 2.94 

.032 .62 3, 56 

.031 .56 4.12 

.030 .51 4.63 

.030 .47 5.10 

.029 .45 5.55 

.029 .42 5.97 

.021 .40 6.37 

.028 .la 6.76 
,021 .37 '/, 12 
.oza .36 7.48 
.027 .34 7.82 
.021 .33 a. 15 
,027 .32 1.48 
.021 .31 8 . 79 
.027 .l1 9. 10 
.027 .30 9.40 
.027 .29 9.69 
.026 .29 9,97 
.026 .28 10.Z5 
.026 ,27 10.53 
.026 .27 10.IO 
.026 .26 11.06 
.026 .26 ,, .32 
.026 .25 11.57 
.026 .25 11.82 
.043 .16 11.99 
.043 .16 12.15 

t.AINFALL INTENSITY 
IASED ON CALCULATED 

TIME OF CONC.AND USING 
INTERPOLATING FUNCTION 

J•1o••cG·H•((LOGT)••z)) 

CINCH/HR) 

27.62 

•••••••RESULTS SUMMARY••••••• ARU•1 

SEGMENT LENGTH SLOPE D50 Q AT TC STARTING METHOD OF 

UPS 
TOP 
SIDE 

(fT) (X) (INCH) 0/S ENO (MINUTES) ROCK 050 CALC. 

150. 
1270. 
100. 

40.0 
2.0 

20.0 

(Cf$/fT) (INCH) 

6.0 .235 2.5 
1.5 Jt 2.524 7.0 
~ .965 12,2 

~ .,,,_ lj,, L'-?.1'J} 

6.00 STEPHENSON 
1.50 SAFETY FACTOR 
.30 STEPHENSON 

->";I-',';.,~ 
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.MORRISON KNUDSEN CORPORATION 
IJMIIOIN8'1'AL eaMCa aiou, 

ProJect UMTRA - HAT/MON 
Feature EROSION PROTECTION 
Item EMBANKMENT AND SOUTH-EDGE AREAS 

·contract No. 3885-ll 
Dealgned BYW 
Checked FHW 

j:;,,-_;;;Z .M,.,.ae :. 
{LOPED -•••FLOWS(CFS/ FT).-• V'EL. DEPTH MANNJN~ TIME OF 
DISTANCE ALLOC. PORES ROC1C (FPS) (FT) N CONC(MIN) 
FRON TO 
(FT) (FT) 

IIIY. TOTAL 

o. so. .032 .ooo .on .57 .06 .211 1.46 1 .46 
50. 100. .063 .ooo .06.1 ·.n .06 .147 .as 2.31 

100. 1S0. .095 .ooo .095 1.32 .07 . 119 .63 2.94 
O. 51. ,127 ,000 . 127 1.37 .09 .OlZ .62 3.56 

51 . 102. .160 .000 .160 1.52 .10 .031 .56 4.12 
102. 152, ,192 .ooo . 192 1.66 .12 .030 .51 4.63 
152. 201. .224 .000 .224 1.78 .11 .030 .47 5.10 
201. 254. .256 .000 .256 1.90 . 13 .0.29 .45 5.55 
254. 305. .288 .000 .288 2.01 .14 .029 .42 5.97 
305. 356. .121 .000 .321 2.11 .15 .028 .40 6.37 
356. 406. .351 .000 .353 2.20 . 16 .028 .38 6.76 
406. 457. .385 .000 .385 2.30 .17 .028 .37 7.13 
457. 508. .417 .ooo .417 2.38 . ,a .oza .36 7.48 
soa. 559. .,so .ooo .450 2.47 .1a .021 .34 7.83 
559. 610. .432 . DOD .482 2.55 ,19 .027 .33 1.16 
610. 660. .514 .000 .514 2.62 .20 . 027 .32 8.48 
660. 711. .546 .DOO .546 2.69 ,20 .027 .31 8,79 
111. 762. .579 .ooo .579 2.n .21 .021 .31 , . 10 
762. 113. .611 .000 .611 2.13 .22 .027 .30 9.40 
813. 864. .643 .000 .643 2.90 .22 ,027 .29 9.69 
864. 914. .675 .000 ,675 2.97 .23 .026 .29 9.98 
914. 965. .101 .ooo . 101 3.03 .23 .026 .2a 10.26 
965.1016. .740 .000 .740 3.09 .24 .026 .27 10.53 

1016.1067. .m .ooo .m 1.15 .2s .026 .2110.ao 
1067.1118. .804 .000 .804 3.21 .25 .026 .26 11,06 
1118.1168. .836 .000 .136 3.26 .26 .026 .26 11.32 
1168.1219. .869 .ooo .169 3.32 .26 .026 .26 n .5a 
1219. 127'0. .901 .000 .901 3.37 .27 :026 . 25 11.13 

Sheet. __ 1=8.__ __ 
FIie No. _____ _ 
Date ____ 1 ... 1 .... -1 .... 1: .... P ... 3 __ 
Date ___ 1 ___ 1 __ -1_9:_9._.3 __ 

o. 50. .932 .000 ,932 5.02 . 19 .043 . 17 11.99 ~ 
__,5...::Dc.:... __,1=00:a.:i,'---·~964~__.,..:.:00""'0_ ..... 9;.::64~_.S:.;. • ..,_,10..._-=-•.:.:19;_~•04=3_.::..:1.:.6...:1.:.2·::.:1.:,.6 ..,.,_ ,-kr11J ~/d'IAI ~N 

o. 1 • • 965 .000 .965 5.14 .19 .043 .0012.16 a.7&.q' l!J/' ✓:./ -'7~e. 

RAINFALL INTENSITY 
THAT ASSI.IIED 050 
CAN VJTHSTANO BASED 
OM THE EON 1•0/C,.• 

(43569•0)IL 

(INCH/HR) 
27.63 

RAINFALL INTENSITY 
BASED ON CALCULATED 

TIN£ Of CONC.AND USING 
INTERPOLATING FUNCTION 

(INCH/HR) 
27.60 

SEGMENT LENGTH SLOPE D50 0 AT TC STARTING 
(FT) (X) (INCH) D/S END (MINUTES) ROCK 050 

(CFS/FT) ( INCH) 

(!'-,;,,, Cz,.,., ,;k4'" 4-..) , 

.fo, ~ ;,'.t'-,." ,46....J /4./~A t," 
1ru ~ -

UPS 150. 40.0 6.0 .235 2,5 6.00 STEPHENSON 
TOP 1270, 2,0 1 .5 2.524 / 7,0 1 ,50 SAFETY FACTOR 
SIDE 100. 20.0 4.4 ,.oort!- 11.9 4.40 STEPHENSON 
MYP0~.2- 1. 20,0 4.3 .965 12.2 .30 STEPHENSON 

I'-/ pt... -c;, ~At> ~M?,ri ~ , ~=¥.~'CA... J'uJ-14.~ _ ,,?clu~#64~ =tl,j~ ~ 
A~ S'h#'U/~ ~ ~'"'~ ~ c 4h~ ~"'~ J A.I. ~ · 

f- 2 1/)!'o~t! ,1,·~u-/ ,e,-J#teJ.r'C, ~ t:1td~ ., cn:/4. ~ AU/ff' ~c,1/~ -r/""'-'I c,,, .,,,..... 

~-lt!d ~ sl/lUllH ~ ~~,~ ;,1,,/&. , (D 
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• MORRISON KNUDSEN CORPORATION 
BWIRONMENTAL SSIVICES GROUP 

Project UMTRA- HAT/MON 
Feature EROSION PROTECTION 
Hem EMBANKMENT AND SOUTH-EDGE AREAS 

4) Between "d" and "e'' 

Contract No. 3885-58 
Designed evw· 
Checked FHW 

Sheel ____ 1 __ 9 __ _ 
FIie No. ___ _ 
Date~-.a.1~1-=29-;...;:9=3-
Date~---1~1-=30-'-'9=3-

At point "d", where Type Bl rock becomes stable on the side slope, was 
determined by trial-and-error computation. 

At point "d 11 
I , 

Li = 100 ab = 4410-4360 = 50 
'--i = 50 ah = 10 
~ = 230 
L, = 480 
Ls = 115( 6.2(h):l(v) side slope) 

S1 = 50/100 = 0.5 
Sz = 0.1 
~ = 1/7 = 0.14286 
s, = 0.02 
S5 = 18.5/115 : 1/6.2 = 0.1613 

Let part of the length, L, of the 6.2(h):l(v) side slope which Type Bl rock 
can sustain the PMP flow be: L, =. 60'. 

Therefore Total length = 100+50+230+480+60 = 930 

T., = 0.0078 ( 100°·17 
/ 0.5°•3as + 50°·77 

/ 0.1°·385 + 230°·77 
/ 0.14286°·385 

+ 480°·77 I 0.02°·315 + 60°·77 / 0.1613°·385
) = 6.3 min 

(note: assumed T0 is approximately the sum of T. from each flow length 
segments using Kirpich equation) 

Using T. = 6.3, IPMP = 39.5 in/hr. 

q = 1.0 (39.5) (930) / 43560 = 0.84 cf.sf ft 

By Stephenson Method: 
Use f/, = 37°, fJ = tan·1(1/6.2) = 9.16°, p = 0.3, C = 0.22, G, = 2.64 

Then D50 = (0.15156 q)213 = 1Q: (Type Bl rock) 

At point ''d/, 

Li = 100 S1 = 05 
½ = 50 S2 = 0.1 
½ = 230 S3 = 0.14286 
L, = 460 s, = 0.02 
L, = 125 s5 = 1:6.5 = 0.15385 (side slope) 

Therefore Total length = 100+50+230+460+ 125 = 965 

F:\BYW\HAT\ TEXT\PID20 
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• MORRISON KNUDSEN CORPORATION 
ENVftONMB'ffAL SERVICES GROUP ' 

Project UMTRA • HAT /MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
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T~ = 6.3 min, IPMP = 39.5 in/hr. 

q = 1.0 (39.5) (965) / 43560 = 0.88 cf.s/ft 

By Stephenson Method: 

Sheet ___ 2 __ 0 ____ _ 
File No. ______ _ 
Date ___ 1 __ 1 ..... -2 ... 9-__ 9 ___ 3 ___ _ 
Date ______ 1 ___ 1. __ 3 ___ 0-___ 9 ___ 3 _ 

Use¢ = 37°, e = tan·1(1/6.5) = 8.75°, p = 0.3, C = 0.22, G, = 2.64 

Then D50 = (0.1402 q)213 = ~ (use Type Bl rock) 

Based on these computations, the approximate boundary of Type Bl rock 
for side slope on the west side of the embankment is shown on sheet 4. 

4.2 South-Edge Upslope Area 

4.2.1 Area below haul road between points 11
~

1 and "B" with approx.7:1 slope (see 
sheet 4) 

This is the area where 2% top slope will not extend to the existing roadway. 
A rock cover with slope no steeper than 7(h):l(v) will be provided as transition 
between the 2% top slope and the roadway. 

Based on field investigations and the geology report (Ref. 15), the roadway in 
this area lies on an erosion resistant rock which can sustain and resist the 
erosive force of flow from the steep upland area. Thus the roadway can serve 
as an energy dissipator and disperse the flow downstream; this approximately 
creates a sheet flow condition downstream of the roadway, Additionally, most 
of the runoff from the upland in this area will be drained along the upstream 
side of the roadway and diverted through an open cut area ( east of point "H11

1 

see sheet 4) toward south-east away from the disposal cell. 

Since gullies currently exist below the roadway, the apron area between the 2% 
top slope and the roadway will be graded with a maximum slope of about 7;1 
and armored with Type Bl riprap (if feasible) to further promote evenly 
distributed flow. · 

1) Peak discharge 

The longest and most critical flow length is selected as the critical 
condition for the designed peak discharge. The following is a summary 
table of the condition along this flow path. A profile is also shown on 
sheet 21. 
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.MORRISON KNUDSEN CORPORATION 
EMl1IIONMENTAL ISMCla GROUP . 

Project UMTRA- HAT/MON Contract No. 3885-SR 
Feature EROSION PROTECTION Designed BYW 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

location'" Elev. L •l AH ..,H/..,L slope T. 
(min) 

1 4415 0 

2 4370 70 70 45 0.643 1.6:1 0.24 

3 4356 100 30 t4 0.47 2.1:1 0.40 

4 4356 150 50 0 0 * 
5 4328 380 230 28 0,145• 7:1 1.50 

e-• 4327.47 390 10 0.53 0.0533 18.75:f 1.70 

• To be conservative, neglect the T0 for this section . 
Use a minimum T 0 = 2.5 minutes. 

Sheet. __ =2_._1 __ _ 
FIie No. ____ _ 
Date __ 1"'"'1-'-2=9:: .... 9=3.___ 
Date. __ _._11.,_-=30:~9=3 __ 

I q 

Qn/hr) (efs/ft) 

53.5** 0.12 

53.5** 0.47 

53.5- 0.48 

••• 
+ 
# 

Slope downstream of location #6 ls 2% (embankment top slope) . 
Actual slope is milder, but use 7:1 slope. 
See flow-path K-K on sheet 4. 

I 
/,{, (E.I. 4170 

i 2- e1. 93.rtl 

'~ lt'f 

2JD / o' 

2) Flow characteristics at different slope locations 

• At location #3 - upstream side of roadway 

q = 0.12 cfs/ft (see table above) 
s = 0.47 (approximate upstream slope), e = 25.2° 
let n = 0.05 for jagged and irregular rock cut condition (Ref. 10) 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMB'fTAL 8EIIVICES GROUP 

Project UMTRA- HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION 
Item EMBANKMENT AND SOUTH-EDGE AREAS 

Designed BYW 
Checked FHW 

y = l n q 1 l 0.6 = 0.046' 

1.486 s' · 
v = q = 2.6 fps, Fr "" v = 2.3 

y ./i,ycos0 
Hydraulic jump occurs at point no. 3 

Y2 = _! (J1 +8F1• -1) = 2,7, (Ref. 10) y
2 

= 0.13' 
Y1 2 

V 2 = ~ = 0.96 fps 
Y2 

Length of jump = 5 y2 = 0.7' (Ref. 10) 

Sheet~----"22=---
Flle No.,.._ ___ _ 
Date'----'1'-'-1--=-2=9-----9 __ 3 _ 
Date:...._--.:1:..:.1·..:3;.:.0-..:9=-S _ 

Hence, the 25 to 35 feet wide roadway is long enough to spread the flow 
from the upland slope. 

• At location #5 - upstream end of 5.33% transition slope 

q = 0.47 cfs/ ft (see sheet 21) 

On upstream 7:1 slope 
s = 0.1429 and 8 = 8.13° 
n = 0.0456 (D50 s}°-159 = 0.04 for D50 = 3.0" 

then. y1 = 0.13', v = 3.6 fps and Fr = 1.8 
T = 'Yw Y S = 0.96 lb/ ft2 

On 5.33% slope 
s = 0.053, (J = 3.05°; use n = 0.037 

then. y2 = 0.17', v = 2.8 fps and Fr = 1.20 
T = 'Yw Y S = 0.56 lb/ ft2 

Y 1/6 check n = ____ _.;_ ____ _ 
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• MORRISON KNUDSEN CORPORATION 
ENVIRONMBfTAL 91KV1CES GROUP -

Project UMTRA- HAT/MON Contract No. 388>58 
Feature EROSION PROTECTION Designed BYW 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

• At location #6 - upstream end of 2% top slope 

q = 0.48 cfs/ft (see sheet 21) 

On upstream 5.33% slope 

s = 0.0533 (8 = 3.05°) 
use n = 0.037 

then, y = 0.17' , v = 2.8 fps, Fr = 1.2 
T = "(91 Y S = 0.57 psf 

Y 1/6 

check n = ---------- = 0.037 

[ 23.85 + 21.95 

On 2% slope 

s = 0.02 (8 = 1.146°) 
use n = 0.035 

• log(..L)l 
Dso 

then, y = 0.221
, v = 2.2 fps, Fr = 0.82 

T = "(91 Y S = 0.27 psf 

Yl/6 

check n = ----------

[
2.,.85 + 21.95 • log(..1-)l 

0 so 

= 0.035 

So, hydraulic jump occurs on the 2% slope : 

Y2 = 1.27 y1 = 1.27 (0.17) = ~ 

Length of jump = 5 y2 = 5 (0.22) = 1 ft (insignificant). 
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• MORRISON KNUDSEN CORPORATION 

EHVIIONMENTAL S&IVICES GROUP . 

Project UMTRA. HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

3) Reguired riprap sizing 

a) At Location #4: upstream of 7:1 slope (see sheet 21). 

• Required Rock Size: 

l = 150', use T~ = 2.5 min, I,MP = 53.5 in/hr 

q = 1.0 (53.5) (150) / 43560 = 0.184 cfs/ft 

Assume no erosion resistant rock exists at this location. 
Assume flow concentration factor (FCF) = 3.0. 

Then, q = 3 (0.184) = 0.55 cfs/ ft 

Using a slope of s = 0.04 across the roadway, 

y = [n q / (1.486 s0
•
5

) ]
0

·
6
, use n = 0.04 

Then, y = 0.21', v = 2.6 fps, 1' = 0.52 lb/ft2 

Required rock size on 7:1 slope (By Stephenson's Method): 

using q = 0.55 cfs and slope of 7:1, 8 = 8.13° 

Sheet,_ ___ 2 ___ 4 __ _ 
File No.,.__ ___ _ 
Oate:..,.._____,1c.:.1·-=2""'-9-=93=--
Date:..,.._____,1c.:.1·-=3..:a.0-.:.93=---

G, = 2.64, <J, = 37° (see sheet A-2), C -= 0.22 for round rock 

D50 = (0.12443 q)0
•
667 = ~ (Type Bl rock is O.K) 

• Estimate of local scour depth at location #4: (Assuming no erosion 
resistant rock exists at this location): 

Depth of apron upstream of 7: 1 slope at location #4 will be at least equal 
to the local scour due to ·the PMP. Local scour was estimated below: 

Using the DOT empirical eguation for scour below culvert outlet (Ref 16): 

D, = a y; [ y~• l' (t)', where 
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• MORRISON KNUDSEN CORPORATION 

~NMENTAl. SSWICE8 GROUP Sheet.___ _____ 2=5 __ _ 
ProJect UMTRA- HAT/MON Contract No. 3885-58 FIie No.,_ ___ _ 
Feature EROSION PROTECTION Designed BVW Date;_,.--'1'""""1-....;;;:2"""9-___ 9 __ 3 _ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW Date;_,._....;1 .... 1-__ 3 ___ 0-__ 93 ___ _ 

D 1 = depth of scour in feet 
y c = flow depth or equivalent flow depth in feet _ 
Q = peak flow rate in cfs (for sheet flows, Q=q in cfs per unit width) 
t = duration in min with peak flow rate, use 30 min. 
a, -y, {J, and (J are empirical parameters, and the following values are used: 

ex = 0.82, {3 = 0.375, (J = 0.1 and 'Y = 1.0 (Ref. 10) 

Hence for Ye = 0.21', Q = q = 0.55 cfs/ft 

D = 0.82 (0.21)1•0 [ o.s5 ] o.
375 

(30)0·1 = 0.84ft. 
I (0.21)2-5 

Using Lacey's regime equation (Ref. 17) 

R ~ 0.9 [ ~• f q : 0.55 (FCF ~ 31 
R = hydraulic radius in feet, 
q = cfs/ft 
f = Lacey ' s silt factor = 1.76 JD50(min) 

where 

Assume for very fine sand1 D 5ofroin) = 1.0 mm, then f = 1.76 

R = 0.9 [ o.ssz I { = 0.5 ft 
1.76 

Depth of scour below water surface = x R = 2.25 (0.5) = 1.13 ft 
(x = 1. 75 to 2.25, to be conservative use x = 2.25) 

. ·. Depth of scour below apron = 1.13 - 0.21 = 0.9 ft. 

Using the Tractive Force Method (Ref. 10) 

It is conservatively assumed that the road surface has the equivalent soil 
condition as firm loam; thus the critical tractive force is 0.0751b/ ft2 (Ref. 
10). Under the existing slope of 0.04, with n = 0.04, q = 0.55 (FCF = 3) 
T = 0.52 lb/ ft2 (see sheet 24) > 0.075 

Thus, local scom will reduce the slope until the shear stress is less than 
0.075 lb/ ft2: 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAL 8B'MCES GROUP 

Project UMTRA - HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

at s = 0.002 ,., [ 0.04 x o.s5 ] o.
6 

= 0.52 ft 
' y 1.486 (0.002}°·5 

r = 0.064 lb/ft 2 < 0.075 ok 

Therefore, instantaneous local scour = 0.52 - 0.21 = 0.31 ft. 

Sheet"---=2=6 __ _ 
FIie No.~---
Date~---:1:..:.1·..aa2"""9-""""93.......__ 
Date~--.:1:..:.1-..;::3"""0-""""93.......__ 

Based on the above estimate, local scour upstream of the 7:1 slope is 
within 1 foot, and the upstream apron for the 7:1 slope rock cover will be 
set at 1 foot. 

b) At Location #5: downstream of7:1 slope and upstream of the transition 
slope (5.33%) where the shear stress is most critical (see sheet 21). 

Based on the COE Stilling Basin Equation (Ref. 9): 

D = v2 
50 _E_2_2_g-(G-.---1)-(c-o-s8---sin_8_) 

use velocity from the 7:1 slope; v = 3.6 fps (see sheet 22) 
E = 0.86 (high turbulence) (Ref. 9) 
To be conservative, use 7:1 slope, 8 = tan·1(1/7) = 8.13° 
G, = 2.64 for round rock (Ref. 10), then 
D50 = 0.015 v2 = 0.20' = ~ 

Based on Stephenson's equation 

D,o = [ l 
2 

7 I l 
q (tan8)'5 (p)'S 

C gi ((1-p) (G.-1) cos(J (tancp-tan8)]i 

use upland slope of 7:1, 8 = 8.13° 
p = 0.3, q = 0.47 cfs (see sheet 21) 
G, = 2.64, cp = 37° (see sheet A-2), C = 0.22 
D50 = (0.12443 q)0

·
667 = 0.15' = ~ 

Therefore, Type Bl riprap, D50(min) = 3.0" shall be used for area below 
the roadway and above the 2% top slope (i.e. between points #4 and #6 
as shown on sheet 21) 
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• MORRISON KNUDSEN CORPORATION 
BVVIIONMENTAL SERVICES GROUP Sheet,_ _____ 27 ___ _ 

Project UMTRA- HAT/MON Contract No. 3885-58 File No.:.,_ ___ _ 
Feature EROSION PROTECTION Designed BYW Date:...----1 ..... 1-..;;;:2""'"9----93"'--_ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW Date _____ 1 __ 1-__ 3 __ 0-___ 93"'--_ 

4) Check stability of Type A rock at upstream end of 2% top slope 

• Safety Factor Method on a plan slope 

D = 217-

,. [<o,-lh. cosB [ s.~. -:: ]] 

use r = 0.57 psf from the upstream 5.33% slope (see sheet 23) 

On the 2% slope, (J = tan·'(0.02) = 1.146° 

<J, = 35° (see sheet A-2) 
G, = 2.64 (rounded rock, Ref. 13) 
S.F. = 1.0 

then D50 = 0.2113 r = 0.12' = 1.5" (D50 for Type A rock) OJ(. 

5) Check required rock size between points "H" and "C' on upstream side of 
Roadway. The most critical location is at point "G0 or point 3 (see sheet 
4): 

Point Location il l:.!ll /lb / .!ll 
EL. 

1 4391.6 

2 4370.0 75 75 

3 4340.0 30 105 

At point 3 (see sheet 4), 

Use Tc = 2.5 min, IPMP = 53.5 in/hr, 1 = 75 + 30 = 105' 

q = (53.5) (105) / 43560 = 0.129 cfs/ft 

use FCF = 3.0, q = 0.129 x 3 = 0.39 cfs/ft 

0.288 

1.000 

use n = 0.05, s = 1.0, and assume Manning Formula can be applied: 

y = [ n q / (1.486 s0
·
5

) ] 
0

·
6 = 0.074' 

therefore, v = 5.2 fps 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAL ~ICES GROUP -

Project UMTRA - HAT /MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BVW 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

Using COE Stilling Basin Method 

D = v2 
'

0 E 2 2 g (G,-1) (cos8-sin8) 

where 8 = 2.29° (s = 0.04) , a. = 2.64, and v = 5.2 fps 

D,0 = 0.01335 v2 = 0.37' = 4.4" 

Sheet:.,__--=2=8 __ _ 
File No.,_ ___ _ 
Date:..,.._----:1:..a.1·-=2=9-..a;.9aa..3 _ 
Date:..,.._ ___ 1;..:.1--=3=-0-..a;.9;;:;,.3 _ 

Thus, use at least Type B rock with D50 = 4.4" or any larger rock size 
along this area. 

4.22 Area between points B & C 

In this area, the 2% top slope will intercept the existing ground below the haul 
road (about 8 % slope) with a 10-foot long, 5.33 % slope transition apron. The 
stable rock size for erosion protection will be estimated based on the most 
critical flow length as shown on sheet 4. 

Required riprap at the most critical location(i.e. at the upstream end of the 
5.33% transition slope) will be sized as below: 

1) Peak discharge and flow characteristics 

Longest flow length at upstream end of 5.3 % slope is 210 feet. 
From K.irpich's equation: 

Tc = 1.4 min, use Tl' = 2.5 min, and I = 53.5 in/hr. 

q = 53.5 (210) / 43560 = 0.26 cf.s/ft 

use FCF = 3, then q = 3 (.26) = 0.78 cfs/ft, 
use n = 0.04, and use upstream slope S = 0.08, then 

' 
y = [ (0.04 X 0.78) / (1.486 X 0.08°·5) )°·6 = 0.21' 
v = 3.7 fps, -r = -y.., y s = 1.05 lb/ft2 
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.MORRISON KNUDSEN CORPORATION 

ENVltONMENTAL SBW1CEB GROUP 

Project UMTRA- HAT/MON Contract No. 3885--58 
Sheet _____ 2 __ 9 __ _ 
fil'9 No. _____ _ 

Feature EROSION PROTECTION Designed BYW Date'---____ 1 __ 1-__ 2 __ 9-____ 93 ____ . _ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW Date-;__........a1:..:.1...::·3=0-..:;9.::.3 _ 

2) Required riprap sizing 

Using the Safety Factor Method for a Plane Slope 

Use T = 1.05 lb/ft2 from the upstream 8 % slope to act on the 533% 
slope. 

8 = 3.05° (5.33% slope) 
For rounded rock, G, = 2.64, use</, = 38° (see sheet A-2) 

D,0 = 0.221 ,, = 0.23' = 2.8" 

Therefore, the use of Type B riprap, D,0 = 4.4", will be stable on the 10-
foot long transition zone between the natural ground and the upstream 
end of the 2% top slope. 

• Estimate of local scour depth at upstream ehd of 5.3 % slope: 

Using the DOT empirical eguation for scour below culvert outlet (Ref 16): 

D, = a yz [ y~']. (tY, where 

D. = depth of scour in feet 
Ye = flow depth or equivalent flow depth in feet 
Q = peak flow rate in cfs (for sheet flows, Q=q in cfs per unit width} 
t = duration in min with peak flow rate, use 30 min. 
a, -y, fJ, and 8 are empirical parameters, and the following values are used: 

a = 0.82, fJ = 0.375, 8 = 0.1 and 'Y = 1.0 (Ref. 10) 

Hence for Ye = 0.21', Q ;.. q = 0.78 cfs/ft (use FCF = 3) 

D = 0.82 (0.21)1·0 [ 
0·78 ] o.

375 

(30)0.1 = 0.84ft. 
• {0.21)2.S 
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• MORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL 8SW1CE.a GROUP ' Sheet,._____.3..,.0 __ _ 

Project UMTRA- HAT/MON Contract No. 3885-58 FIie No.,__ ___ _ 
Feature EROSION PROTECTION Designed BYW Date-----'1 __ 1-..aa2----~ ___ 93 __ _ 
Hem EMBANKMENT AND SOUTH.EDGE AREAS Checked FHW Date ___ --'1 __ 1---=-3 .... 0-...... 93 __ _ 

Using Lacey's regime equation (Ref. 17) 

R = 0.9 [ r] i_ q = 0.78 {FCF = 3), where 

R = hydraulic radius in feet, 
q = cfs/ft 
f = I.acey 1s silt factor = 1.76 JD50(min) 

Assume for very fine sand, D5o(min) c 1.0 mm, then f = 1.76 

R = 0.9 [ 
0
·
782

) { = 0.63 ft 
1.76 

Depth of scour below water surface = x R = 2.25 (0.63) = 1.42 ft 
(x = 1.75 to 2.25, to be conservative use x = 2.25) 

.·. Depth of scour below apron = 1.42 - 0.21 = 1.2 ft. 

Using the Tractive Force Method (Ref. 10) 

It is assumed that th'! natural ground surface has the equivalent soil 
condition as firm loam; thus the critical tractive force is 0.075 lb/ft2 (Ref. 
10). Under the existing slope of 0.08, with n = 0.04, q = 0.78 (FCF = 3) 
., = 1.05 lb/ft2' (see sheet 29) > 0.075 

Thus, local scour will reduce the slope until the shear stress is less than 
0.075 lb /ft2: 

Try s = 0.0015, then y = 0.69', ., = 0.065 lb/ft2 < 0.075 
Depth of scour = 0.69 - 0.21 = 0.48' 

Hence lc;>cal scour depth upstream of the 5.3 % slope is about 1 foot, and 
the upstream apron for the 5.3 % transition slope rock cover will be set 
at 1 foot. 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAI. IBMCU GROUP 

Project UMTRA • HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

3) Check Stability of Type A rock at Upstream End of 2 % Slope 

• Flow characteristics at end of 5.33 % transition zone 

L = 210 + 10 = 220' 
q = C I L / 43560 = 1.0 (53.5) (220) / 43560 = 0.27 cfs/ft 
s = 0.0533 
use n = 0.049 

then, y = 0.142', v = 1.9 fps, and Fr = 0.89 
T = "Yw Y S = 0.47 psf 

Sheet 31 ----------F II e No. ____ _ 
Date'-_.1:..:.1·...::::2=9-"""'9""-3 _ 
Date,_-"1:..:.1·..a:3"""0-"""'9""-3 _ 

Y 1/6 

check n = ----------- = 0.049 

[ 23.85 + 21.95 • log(L)l 

0.1(. (D50 = 4.4 in.) 

Dso 

• Rock size required on 2% top slope 

Use Safety Factor Method (see sheet 6 for equation) 

r = 0.41 psf from the 5.33% transition slope 
9 = tan·1(0.02) = 1.146°, G, = 2.64 (Ref. 13), 4, = 35° (see sheet A-2) 

then D50 = 0.211 r = 0.099' = 1.2" < Type A rock, D50 = 1.5" O.K 

4.2.3 Area between points C & D 

The upslope area between C and D (see sheet 5) will be regraded in 2.5:1 slope 
(s = 0.4) or 2:1 (S=0.5) slope and backfilled with riprap in order to promote 
sheet flow. The 2.5:1/2:1 slope will intercept the 2% embankment top slope 
with a 10-foot long transition apron. The stable rock size for erosion protection 
will be estimated based on the most critical flow length as shown on sheet 4. 

Required riprap at the most critical location (i.e at the downstream end of 2.5: 1 
slope and at the upstream end of the 5.33% transition slope} will be sized as 
below: 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMENT AL SIRVICP GROUP -

Project UMTRA- HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

1) Peak Discharge 

Longest flow length on the 2.5/2.0 :1 slopes is 150 feet. 
From Kirpich's equation: 

T = 0.0078 (150)0
·
77 

= 0.5 min 
C (0.4)0.31$ 

Since T0 < 2.5 min, use T0 = 2.5 min, and I = 53.5 in/hr. 

q = 53.5 (150) / 43560 = 0.1s cfs/ft 

2) Riprap sizing for 2.5:1 slope 

• Flow Characteristics: 

Fors = 0.4 (8 = 21.8°), 
n = 0.0456 {D50 s)0·u9 = 0.05 for slopes > 10% 
and D50 = 4.4'' for Type B rock 
y = [ (0.05 X 0.18) / {l.486 X 0.4°·5) ]°'6 = 0.06' 
v = 2.9 fps, and Fr = 2.1 
-r = -y,. y s = 1.50 lb /ft2 

Sheet;.__ ____ 3=2 __ _ 
FIie No. ______ _ 
Oate,____,1 __ 1-__ 2 __ 9-=93 __ _ 
Date._---'1;..;.1..;;;·3=0-__ 9.;:;..3 _ 

The hydraulic jump occurs at the 5.33% transition slope apron: 

y2 = 0.151 

Therefore, transition length required = 5 y2 = 1 ft. 
Use 10 feet, to be conservative. 

• Riprap Sizing: 

The critical location is at junction of 2.5:1 slope and 5.33% transition slope 

Rounded rock with the following parameters will be used: 
G, = 2.64, c = 022, p s 0.3, (/> = 38°, 6 = 21.8° (s = 0.4 or 2.5:1 slope) 

F:\ BYW\ HAT\ TEXT\PIO20 



Appendix B-56

,,, 
.. 

• MORRISON KNUDSEN CORPORATION 
ENVR>NMENTAL aERVICE.S GROUP . 

Project UMTRA - HAT /MON Contract No. 388>58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

Using Stephenson's Method 

D,o = (1.009 q)0·
667 = 3.8" for q = 0.18 cfs/ft 

Using the COE Stilling Basin Method 

E = 0.86 (high turbulence) 
G1 = 2.64, 8 = 21.8° 

D50 = 0.0230 v2 = 2.3" for v = 2.9 fps 

Using the Safety Factor Method for a Plane Slope 

Sheet,__--==3=3 __ _ 
FIie No .. ____ _ 
Date. _ ___.1 .... 1--=2=9-....=;.9=-3 _ 
Date'-___.1 __ 1-__ 3 __ 0-"""9=-3 _ 

User = 1.50 lb/ft2 from 2.5:1 slope to act on the 5.33% slope. 

fJ = 3.05 ° (5.33% slope) 

3) 

For rounded rock, G, = 2.64, use</, = 38° (see sheet A-2) 

D50 = 0.221 r = 0.33' = 4.0" 

Therefore, Type B riprap, D50 = 4.4", shall be used on the 2.5:1 slope and 
on the 10-foot long transition zone at the upstream end of the 2% top 
slope. 

Riprap sizing for 2: 1 slope 

• Flow characteristics: 

q = 0.18 cfs/ft (see sheet 32) 

For s = 0.5 (fJ = 26.57°) 
n = 0.0456 (D50 s)0·m = 0.054 for D50 =6" (Type Crock) 

y = [n q / (1.486 s0
·
5

) ]°"6
· = 0.06', v = 3.0 fps 

T = "Y y s = 1.87 lb/ft2 

Fr= 2.3 

Y2 = _! (J1 +8Fl2-1) = 2.77, Y2 = 0.166' 
Y1 2 

Length of the hydraulic jump = 5 y2 = 1'. 
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.MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAL. IIRVICD GROUP . 

Project UMTRA - HAT /MON 
Feature EROSION PROTECTION 
Item EMBANKMENT AND SOUTH-EDGE AREAS 

Contract No. 3885-58 
Designed BYW 
Checked FHW 

Sheet _______ 34 _____ _ 
FIie No. ______ _ 
Date'--___ 1 ___ 1-___ 2 __ 9-__ 93 __ _ 
Date 11-30-93 

___ ......... _______ _ 

Use a transition length of 10 feet, to be conservative. 

• Riprap Sizing: 

Critical location is at junction of 2:1 slope and 5.33% transition zone 

Using Stephenson Method {for angular rock - Type C) 

G, = 2.7 (Ref. 14), C = 0.27, p = 0.3, </, = 40° (see sheet A-2), 
and 8 = 26.57° (2: 1 slope) 

then, D50 = (1.30 q)0
·
667 = 4.6" for q = 0.18 cfs/ft 

D50,ffi!liired = 4.6 x 1.15 = ~ with 15 % oversizing factor (Ref. 14). 

Using the Safety Factor Method 

,,. = l.87 lb/ft2 from the 2:1 slope to act on the 5.33% transition slope. 

IJ = 3.05° (5.33% slope) 

For angular rock, G, ~ 2.7, use <I> = 40°. 

D50 = 0.2117 ,, = 0.4' = 4.8" 

Dso,rcqulml = 4.8 x 1.15 =~with 15 % oversizing factor. 

Using the COE Stilling Basin Method 

E = 0.86 (high turbulence), G 1 = 27, 8 = 2651 (2:1) 
v = 3 fps from 2: 1 slope 

D50 = 0.0276 v2 = 0.249'· = 3" 

D50,requin:d = 3.0 x 1.15 = 1£ with 15 % oversizing factor. 

Hence use Type C rock, D50 = 6" (before oversizing) 
= 6.9" (with 15% oversizing factor). 
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• MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAL SBnflCES GROUP ' 

Project UMTRA- HAT/MON 
Feature EROSION PROTECTION 
Item EMBANKMENT AND SOUTH-EDGE AREAS 

Contract No. 3885-58 
Designed BYW 
Checked FHW 

Sheet,_____.3=5 __ _ 
FIie No. ______ _ 
Date:;..___,1c..:.1·-=2-9-=93 __ 
Date-;..._ __ 1:..:.1...::·3=~..a:a9.:..3 _ 

4) Check stability of Type A rock at upstream end of 2% top slope 

Flow characteristics on 5.33% transition zone 
L = 150 + 10 = 160' 
q = C I L / 43560 = 1.0 (53.5) (160) / 43560 = 020 cfs/ft 
s = 0.0533 
use n = 0.053 

then, y = 0.124', v = 1.6 fps, and Fr = 0.81 
T = 'Yw y S = 0.41 psf 

assume Type B rock, D50 = 4.4 in. 

Yl/6 

check n = ----------- = 0.053 

[ 23.85 • 21.95 • log(...L)l 
Dso 

Rock size required on 2% top slope 

Use Safety Factor Method (see sheet 3 for equation) 

., = 0.41 psf from the 5.33% transition slope 

O.K. 

8 = tan·1(0.02) = 1.146°, G, = 2.64 (Ref. 13), <J, = 35° (see sheet A-2) 

then Dso = 0.211 T = 0.09' = 1.0" < Type A rock, D50 = 1.5" O.IC. 

4.2.4 Typical transition to 2% slope between points D and E 

As shown on sheet 4, the areas near the east part of the upslopes will not be 
regraded, and the 2% slope will intercept the existing ground with a 10-foot 
long 5.33% transition apron. Rock size for this transition apron is determined 
below. 

1) Reguired transition length 

The most critical flow length is, L = 50' at location F (see sheet 4). 
The existing slope is about 48% (ili/L = 0.48, e = 25.6°). 

Tc = 0.21 min < 2.5 min, so use I = 53.5 in/hr 

:. q = C I L / 43560 = 1.0 (53.5) (50) / 43560 = 0.06 cfs/ft 
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.MORRISON KNUDSEN CORPORATION 
ENVIIONMENTAL SERVICES GROUP 

Project UMTRA. HAT/MON 
Feature EROSION PROTECTION 
Item EMBANKMENT AND SOUTH-EDGE AREAS 

By Mannings Formula, 

Contract No. 3885-58 
Designed BYW 
Checked FHW 

Sheet,______:3:t::6:.._ __ 
FIie No,_. ___ _ 
Date. __ 1:..:1-=·2:::.9-..::9.:.3 _ 
Date.__1:..:1-=·3:.:.0-..:9.:.3 _ 

n = 0.05 for jagged and irregular rock cut condition (Ref. 10) 
y = 0.03', v = 2.0 fps, Fr = 2.1 
7 = -y y s = 0.90 lb/ff 

The hydraulic jump occurs on the 5.33% slope: 

y 1 (.r;----- ) 
_

2 = - y 1 +8(2.1)2 -1 = 2.56, 
0.03 2 

y2 = 0.081 

Therefore, transition length required = 5 y2 = 0.4 ft; and using a 
transition length of 10 feet is conservative. 

2) Riprap sizing at intersection of 48% (existing) and 533% slope 

• Stephenson's Method 

Based on the 48% slope, e = 25.64°, q = 0.06 cfs/ft 
For rounded rock, C = 0.22, G. = 2.64, and <f, = 38° (Type B riprap), p 
i= 0.3 

then D50 = (1.94 q )°"667 = 0.24' = 2.9" 

Use Type B rock, D50 = 4.4" 

The critical q for D50 = 4.4" to remain stable would be: 

This is equivalent to a flow concentration factor, FCF, of qc / q = 1,2 

• Safety Factor Method 

Assume shear stress acting on the 48% slope will act on the 5.33% 
transition slope. 

1 = 0.90 lb/ft2, 8 = 3.05° (s = 0.0533), <f, = 38° 
G, = 2.64 

Then, D50 = 0.220 T = 0.2' = 2.4" 
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ENVIRONMENTAL a&WICP GROUP 

ProJect UMTRA- HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

For Type Brock, .,c = D50 / 0.22 = 1.67 
Ye = 'Tc/")' S = 1.67 / (62.4 X 0.48) = 0.0556 
qc = 1.486 / 0.05 (0.0556)513 (0.48)112 = 0.167 cfs/ft 

FCF = qc/q =ll 

• COE Stilling Basin Method 

G 1 = 2.64, 0 = slope of apron = 3.05° (s = 0.0533) 
E = 0.86 (high turbulence) 

then, D50 = 0.01354 v2 

for q = 0.06 cfs/ft, v = 2.0 fps, D50 = 0.7" 

Sheat ________ 3 __ 7 __ _ 
FIie No,_. ___ _ 
Date._--=-1-=-1·=29-:...::9=3-
Date'----=-1-=-1·=30-:...::9=3-

For D50 = 4.4" (Type B rock), 
vc = [ ( 4.4/12) / 0.01354 ]0

·' = 5.2 fps, Ve= 1.486/n • y2'3 * s112
, 

Hence, Yc=(n vc/ 1.486 s112
)

1
•
5 =0.127, q0 =vc Yc=0.66, FCF=qJq=11 

Hence, the use of Type B rock can sustain a flow concentration factor of 
2 to 11. 

3) Estimate local scour depth 

Assume FCF = l.0, q = 0.06 x 3 = 0.18 cfs/ft, s = 0.48 
use n = 0.05, y = [n q / (1.486 s0

·
5
) ]°-6 = 0.06' 

v = 3.1 fps, ., = 'Y y s = 1.24 lb/ft2 

• Using the DOT empirical equation (Ref. 16) 

D - -v Q t' [ l 
ll 

, - a Yc y;-3 () , where 

For y,, = 0.06', Q = q = 0.18 cfs/ft 

D = 0.82 (0.06)1.0 [ O.lS ] o.
375 

(30)0.t :: 0.51ft. 
I (Q.06)2.5 

• Using the Tractive Force Method (Ref. 10) 
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ENVllONMENTAL SSIVICEB GROUP 

Project UMTRA- HAT/MON Contract No. 3885-58 
Feature EROSION PROTECTION Designed BYW 
Hem EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 

Use critical shear, Tc = 0.075 lb/ft2 

q = 0.18 cfs/ft (FCF = 3), n = 0.05 

Try s = 0.004, then y = 0.24, ,,.= 0.061 < Tc- = 0.075 O.K. 

D, = 0.24 - 0.06 = 0.2' 

• Using the Lacey's Regime Equation 

Sheet ___ ---"3=8 __ _ 
File No."'-----
Date _____ 1 ___ 1 ___ -2"""'9-___ 9 ___ 3 _ 
Date. __ 1 .... 1 ...... -3 .... ~~9_3 _ 

Assume for very fine sand, D50(min) .. 1.0 mm, then f == 1.76 

R = 0.9 [ O.lB
2
]} = 0.24 ft 

1.76 

D, = y R -y0 = 2.25 (0.24) - 0.06 = ~ 

Hence scour depth is approximately 0.5 ft, use a depth of at least 1 ft for 
the rock cover along the edge of the apron. 
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APPENDIX A 

REFERENCE CHARTS 
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APPENDIX B 

GRADATION OF TYPE Bl ROCK 

-
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Appendix B -1ype B 1 Riprap Gradation 

1.0 Gradation Requirements: 

D50(min) = 3" (Bluff source with round rock, and no oversizing required, (Ref.13)) 

D 100(max) = 1.71 * D50(min) = 5.1 " = 5.0 •• (Ref. 7) 

2.0 

D 11,0(min) = 1.26 * D 50(min) = 3.8 " = 4.0 " (Ref. 7) 

D25(min) = 0.68 * D50(min) = 2.0 '' (Ref. 7) 

Based on above values, the upper and lower bounds of gradation curves for the Type 
Bl rock are developed as shown on sheet B2. 

The gradation limits are given below: 

U.S. Standard 
Sieve Opening 

5" 
4" 
3" 
2" 
#4 

Layer Thickness: 

% Passing 
By Weight 

100 
0 -100 
0 - 50 
0 - 25 
0 - 5 

a. T (min) ~ 1.9 * D50(min) = 5.7 " (Ref. 7) 

b. T (min) ~ 1.5 * D50(max) = 1.5*4.5 = 7 " (Ref. 7) 

C. T (min) ~ 12" (Ref. 7) 

Thus use the layer thickness = 12 ". 

3.0 Bedding Layer: 

Bedding materials determined in Ref. 2 for all Type ~ Type B, Type C rocks can 
also be used for Type Bl rock since Type Bl rock size is between Type A and Type 
Brocks. 
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APPENDIX C 

COMPUTER OUTPUT FROM RPRP/SFST FOR 
TYPE Bl ROCK EVALUATION ON THE EAST SIDE 

OF THE EMBANKMENT 
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(@MORRISON KNUDSEN CORPORATION 
DMIIONMDITAL aBMCU QIIOU, Sheet __ c::_-_.I.__ __ 

Project UMTRA - HAT /MON Contract No •. ____,3..,8=8...,5-..... r ....... B __ File No., ____ _ 
Feature EROSION PROTECTION Deslgned. __ =e .... YW....__-< __ _ Date. ____ 1-=-1 ·-2=9_,•9=3'---_ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked _ __.F...,,H...,W;.a._ __ _ Date. __ 1._.1....,· 3=0-.....,9...,3 ___ _ 

IIATSP1,0UT 11/11/93 Page 1 
UNTRA/M/N • SIDE SLOPE,ZERO PORE FLOII (fllf:NATSP.OUT) 
IJITRA/HAT RUN I.D.•FHII DATE•11·11 1993 

•••SAFETY FACTOR/STEPHENSON METHOD FOR EMBANKMENT EROSIOII PROTECTION••• 
• • • • • • • • • • • JNPUT DATA••*•••••• • •* • . 

COEFFICIENTS FOR INTENSITY DURATION CURVE· 
IPHP=1o••(G·H•(LOGT)••z): 
G• 1.797 H• .307 Z•1 .816 

RIPRAP STONE SP.GRAVITY• 2,64 C IN STEPHENSONS EON• ,22 
• • · EHBANICMENT • • · 

AREA 
(LOCATIOII SEGMENT LENGTH SLOPE POROSITY FRICTION 
IN PLAN) (fl) (lO ANGLE 

(OEG> 
TOP 600. 2. .3D 35. SAFETY FACTOR 
SIDE 20. 2C. .30 37. STEPHENSON$ , HYPO 1. 20, • 30 37 • STEPHENSON$ 

• • • • •••••••END INPUT DATA•*•••••••** 

DETAILED CALC TAiLE WITH FINAL ROC~ SIZE 
SEGMENT•HYPO LENGTH• 1. FT . SLOPE• 20.% 

ASSUMED 050• . 2535FT. AT D/S END OF SEGMENT 
CORRESPOHOING O• .579CFS/FT AT SEGMENT END·BY STEPHENSOMS HETHII> 

SlOPEO •••••FLOIIS(CFS/FT>•••• VEL . DEPTH !WINING TIME OF 
DISTANCE ALlDC. PORES 
fRCJI TD 
en> (ff) 

o. 50. .047 .000 
5D. 100. .093 .ooo 

1GO. 150. .140 .000 
150. 200. .186 .000 
200. 250. .233 .ooo 
250. 300. .280 .ooo 
300. 350. .326 . 000 
350. 400. .373 .ooo 
400. 450. .4i9 .000 
450. 500. .466 .000 
500. 550. .513 .000 
550. 600. .559 .000 

0, 20. .571 .000 
o. 1. . 579 .ODO 

RAINFALL JIITENSITY 
THAT ASSUIEO 050 
w WITHSTAND usa, 
ON THE £011 1-0/CA• 

(4356D•Q)/L 

(INCH/NII) 
40.60 

ROCK (FPS) (FT) II CONCOIIN> 
IIIT. TOTAL 

.047 . 83 .06 .038 1.00 

.093 1.17 .os .034 

.140 1,43 . 10 ,032 

.186 1.64 .11 ,030 
; 233 ,.a2 .13 .029 
.280 1.98 .14 .029 
.326 2. 12 .15 .02s 
.m 2.26 .16 .028 
.419 2.39 • 18 .028 
.466 2,51 • 19 ,027 
.513 2,62 .20 .027 
.559 2.n - .21 .027 
.578 4.33 • 13 .040 
.579 4,34 ,13 .040 

RAINFALL INTENSITY 
8ASED 011 CALCULATED 

TIME or CDNC.AND USING 
INTERPOLATING FUIICTJOII 

ls10H(G•H• ( (LOGT )HZ)) 

CINCH/HR) 
40.53 

.71 

.ss 

. 51 

.46 

.42 

.39 

.37 

.35 

.33 

.32 

.31 

.os 

.OD 

1.00 
1.71 
2.30 
2.a1 
3.27 
3.69 
4.08 
4.45 
4.IIO 
5.11 
5.45 
5.75 
5.83 
5 .84 

SEGMENT LENGTH SLoPE 050 OAT TC STARTING HETIICX> OF 
(FT) ( %) (INCH) 0/S ENO (MINUTES) IIOCK 050 CALC. 

(CFS/FT) (INCH) 
TOP 611!!, ~.!! 1.5 i,515 2.9 1.SO SAFETY FACT°" 
SIPE l0, 20,0 3.0 ,H§ 5.8 1.50 STEPHENSON 
HYPO 1. 20.0 3.0 .579 5.8 . 30 STEPHENSON 

~ 
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~MORRISON KNUDSEN CORPORATION 
IMIIIIONMEHT AL aBl\ltCU GIWUP Sheet~. __ c_---=2'--_ 

Project UMTRA- HAT/MON 
Feature EROSION PROTECTION 

Contract No. 3885:,.rg 
Designed BYW 

Fite No •. ____ _ 

Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW 
Dale. __ ..:..1.._1-=2.,,_9·....z:9=3 __ 
Date __ 1...,1'""'·3..,.0-'--'9...,3 ___ _ 

1AlR10. llJJ 8/4/9) P191 1 
,C,-,A/4_µ'/'P!. , /. ~ ~ h t-1/.. 

"EXICAII HAT • lOP (110 SIOE SlOPES,2£RO POii( HOii, •l)JNOEO RO :ff"/'r-:r,-
IMTRA/IIAf auw 1.0.•IH\I OAIE~07/28 1993 

•••SAf£TY IACTOR/STEPMCIISON "ETHOO fOII EHBANKMENI EROSION PR01£CJION••• 

* • • • •••••••INPUT DATA••••••••• •• •• 
CO(fflCIENTS FOIi INTENSITY OIJRATIOII CURVE 

IPKP•IO••<li·M•(lOGT )• 'Z) : 
G• 1.797 M• . )07 Ztl,816 

RIPRAP STOWE SP.GRAVITY• 2.6" C Ill STEPHENSOIIS ECII• ,22 

• - • EMBANKMENT • • 
AAU 

(LOCATION SEGMENT LEIIGTM SLOPE POROSITY FUCTION 
111 Pl.All) (fl) <l) ANGLE 

(DEG) 
TOP 550, 2. .30 35. SAFETY fACIOR 
SI Of 50. 20. .)0 37. SlEPIIENSOIIS 
SIDE 350. 20. .30 38. STEPHEIISOIIS 

DETAILED CAlC TABLE YI TH FINAL ROCK SIZl 
SECMENT=SIOE lENCTH~ )SO. FT , SLOPE= 20.l 

ASSUMED DSO: .2978FT. Al 0/S EWO OF SEGMENT 
CORRESPOND I HG 0• .799CfS/fT AT SEGME~T END·8Y S1EPHENSONS METHOD 

SLOPED •••••IUJliS(CfS/FT)•••• VEL. DEPTH KANN INC TIME Of 
OISTAIICE ALLOC. PORES ROCK HP.S) (Ff) II CONC(MIII) 
fROII TO INT . TOTAL 
(fl) (FT) 

0. so. .042 .000 . 042 .79 .os .039 1.06 1.06 
so. 100. .084 .000 .084 1.12 .oa .034 • 75 1.81 

100. 150. .126 .000 .126 1.36 .09 .032 .61 2.42 
150. 200, .1611 ,000 .1611 1.56 . ,, ,031 .53 2.9S 
200. 250. .210 .000 . 210 1.73 .12 .030 .48 3.41 
250. 300. .zs2 .000 . 252 1.118 .13 .029 .44 3.aa 
300. 350. .29S .000 .m 2.03 . 15 . 029 .,, 4. 29 
350. 400. .337 .000 .337 2.15 , 16 .028 .39 4.67 
400. 450. .379 .ooo .379 2.z8 .17 .02a .37 5.04 
450. 500. .421 .000 .421 2.39 .18 .02a ,35 5.39 
500. 550. .463 .000 . 463 2.50 .19 .027 .n 5. n 

o. so. .505 .000 .505 4. 06 . ,2 . 041 .21 5.93 
o. 50. .547 .000 .547 4.04 .14 .044 .21 6. 13 

50. 100. .589 .000 .589 4 .19 .,, .0'3 .20 6.33 
100. 150. .631 .ooo .631 4.34 .15 .043 , 19 6 .52 
150. 200. .673 .000 .673 4.49 .15 .042 .19 6.71 
200. 250. • 715 .000 • 715 4,63 .,s ,042 . 1a 6.&9 
250. 300, .7S7 .ooo ,757 ,.n .16 . 041 .17 7.07 
300. 350. .799 .000 . 799 4.90 . 16 . 041 .17 7.24 . 

RAINfALl INTENSITY RAINFALL INTENSITY 
THAT ASS\Jl1EI> 050 BASED ON CAlCULATED 
CAN WITHSTAND BASED TIME OF CONC. AND USING 
ON THE EON 1=0/CA• INTERPOLAT ING IUNCTION 

(43560•0)/L I =10 .. (C· H• ( (LOG! )•*Z)) 
(lllCK/HR) (INCH/HR) 

36. 66 36.63 

••••••*RESULTS SUlolMARY-.•••••• AREA: 1 
SEGMENT LENCTM SLOPE 050 a AT TC STARTINC MHHOO Of 

(FT) (X) (INCH) 0/S END (MINUTES) ROCK D50 CALC. 
(CFS/fl ) (INCII) 

TOP 550. 2.0 1.5 2.515 2.6 , .so SAFETY fACTOR 
SIDE 50. 20.0 3.0 ,S70 5.6 .30 STEPHENSON 
SIDE 350. 20.0 3 .6 .799 7.2 . 30 STEPHENSON ~ 



Appendix B-71

~MORRISON KNUDSEN CORPORATION 
DMIIOHMEXTA&. IDMCU QI\OU, Sheet, ___ c""--...,3..:....·· __ 

Project UMTRA - HAT /MON Contract No. 3885.,S:B File No •. ____ _ 
Feature EROSION PROTECTION Designed BYW Oate __ 1L.:1c.....:·2=9...,-9=3:.--_ 
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW Oate __ 1 ..... t_,•3._.0-__,9._.3 ___ _ 

IIAU12.0JT 8/4/9J hgt 1 ,11/".r-..rr 
N[XICAJI KAT· 10P AND SIDE SLOPES,2£10 POii£ flOII, ROUNDED 10 
\MIRA/MAT RUii I.D,•fNV OATf:07/28 199J 
•uSAfEH fACTO./STEPll[IISON MElHOD fOII £M8ANKNENl EROSION PROJECTION*,. 

~~ ... •/! ?'/"" 8/ ~cA_ 
• • • • • • • • • "(" • INPUT DATA • • • • • • • • • • • • • 
COEfflCl[NlS FOIi INl [NSITY DURATION CURVE• 

IPNP• 10 .. (G • 11• (LOGT )••z): 
C-- 1.797 II• .307 2•1.816 

RIPRAP SlON[ SP.GRAVITY• 2.6' C IN SlEPMENSONS EON• .22 
• ·· EMBANKMENT•· • 

.UEA 
(LOCATION SECNENT lENGTH SLOP£ POROS ITT FRICTION 
IN PLAN) (Fl) (ll:;) ANGll 

1 l()P soo. 2. .30 JS. SAFE TY FACTOR , SIDE 100. 20. .30 37. STEPHENSOIIS 
1 SIDE 460. 20. .30 38. STEPHENSONS 

DETAILED CALC lABLE ~ITII fJNAl ROCK SIZE 
SECNENT•SIDE LENGTH= 460. fl. SLOP£• 20.ll:; 

ASSIMED 050.s. ,31S3Fl. Al 0/S END OF S£GMENl 
CORRESPONDING 0• .871CFS/Fl AT SEGHENJ EHD·&Y STEPHENSON$ NETHOI> 

StOPED •••••fLM(CfS/fl)•••• VEL, OEPTH IV.HNING llHE OF 
DISTANCE ALLOC. PORES ROCK (fPS) ( fl) II CONC(MIII) 
FRON TO INT. TOTAL 
(fl) (FT) 

o. so. .041 .ooo .041 .78 .05 .039 1.07 1.07 
50. IDO. . 082 .000 .082 1.10 .07 .034 .76 1.83 

100. 150. , 123 .000 . 123 1.34 .09 .!>32 .62 2.,s 
150. 200. , 164 .000 , 164 1.S4 • I 1 .031 .54 i!.99 
200. 2S0. .205 .ooo .205 1.72 . 12 .030 .49 3.47 
2SO. 300. .247 .000 ,247 1.86 .13 ,029 .45 3.92 
300. 350. .2aa .000 .288 2.00 • 14 .029 .42 4.J4 
]SO. 400, .329 .000 .329 2.13 .15 .028 .39 , . 73 
,oo. 450. .370 .000 .370 2.2S .16 ,028 .l7 5 . 10 
450. soo. .411 .000 .,11 2.37 .,1 ,028 • .35 5.45 

o. so. .452 .000 .452 3.112 .,2 .042 .22 5 .67 
so. 100. . 493 .ooo .493 4.0D . ,2 .041 .21 5.aa 
o. "· ,5J1 .000 . • 531 3.91 • 14 .045 .20 6.07 

46. 92. .569 ,000 .569 4.05 .,, ,045 . 19 6.26 
92. 138. .6/J7 .ooo .6"7 4. 19 . 14 .044 • 18 6.44 

138. 18'. .644 .000 -.644 4.32 .15 .044 .18 6.62 
184. 230. .682 .000 .6112 ,.,s . 15 .043 .17 6, '19 
230, 276. .no .000 .720 4 .58 .16 .043 .17 6.96 
276. 322. .7S8 .ooo .758 4.70 .16 .042 . 16 7.12 
322. 3611. .796 .000 . 796 4.111 . 17 .042 . 16 7 .28 
368. -414. .1133 .000 .833 4.93 • l7 .042 . 16 7.44 
414. 460. .1171 .ooo .871 5.04 .17 .041 . 15 7.59 

' RAINfAll INlENSITY RA.I NFALl I NlENSlJY 
THAT ASS\JMED 050 BASED ON CAlCVLATEO 
CAN ~llHSTAND BASED llM[ Of CONC.AND USING 
ON THE EOII 1=0/CA• INlERPOLAllNG fUNCllOII 

(43560"0)/l 1:1o••cc-11• c tLOG1 > .. Z» 
( IHCH/HR) (INCH/HR) 

35.81 35.76 
•••••••RESUllS SUMMARY••••••• AREA=1 

SEGMENT LENGTH SLOPE 050 Q Al TC SlAl\1 ING NElHOO Of 
(fT) (ll:;) (INCH) D/S ENO (HINUlES) ROCK D50 CALC. 

(CfS/fl) CINCH) 
lOP 500. 2.0 1 .5 2.515 2.5 1 ,50 SAFETY FACTOR 
SIDE 100. 20.0 l,O .577 5.4 .30 SlEPHENSOlj 
SIDE ~60. 20.0 3 .8 .1171 7.6 .30 STEP.IIEIISOII 

~ 



Appendix B-72

®MORRISON KNUDSEN CORPORATION 
IMIIIIONMDfTAL IIIIVICQ GIIOUP Sheet. __ ~~~-~4-CL-__ 

File No. Project UMTRA • HAT/MON Contract No •. __,3...,8=8...,5:_.~"""'8..__ __ -------
Feature EROSION PROTECTION Deslgned. ____ B=-YW.:..= ___ _ Date. __ 1....,1:..:·2,,,.9:..:·9"-"3'----
Item EMBANKMENT AND SOUTH-EDGE AREAS Checked. ___ F._.H"""'W,.,__ __ _ Date. __ .,_1 ..,_1 ·.x3,,._0--"9.x3 __ 

KA1114.M 1/,/93 ,age 1 
M(klCAN HAT• ToP AIIO SIDE SlOPES,Z[RO PORC fl™, ROUNDED 10 
UIITU/IIAT RUii 1.0,&flll/ OA!f:07/28 199] 
•••sAflTY fACTOlt/STEPH[NSON kETKOO fOlt CHBANkHENT EROSION PRO!ECTIOll1 •• 

~4ffi-r. f-1 • 7j~N$ O:t,_'1-.-' • • • • • • • • • • 
tOEffltlfNTS FOR INTENSITT OURA!ION CURVE• 

IPMP•lO"'(G· N• (LOGT>"' Z): 
G• 1,797 N• ,307 Z•l.816 

IIPRAP SIONE SP.G~AVITY• 2.64 t IN STEPHENSON$ EONs .22 
• • • EM8AN~ENT · · · 

AREA 
(lOCATIOII SECll[Nt LENCTN SLOPE POROSITY fRICTIOII 
IN PLAN) (fl) (X) ANGLE 

(DEG) 
ToP 
SIDE 
SIDE 

420. 
150. 
)70. 

2, 
20. 
20. 

.30 
,30 
.30 

35 , SAFETY f ACTOlt 
37, STEPHENSON$ 
le. STEPHENSON$ 

DETAILED CALC TABLE WITK FINAL ROCK SIZE 
SEGMENT=SJDE LENGTH• 370. fl. SLOPE= 20.X 

ASSUl4EO 0502 .J010FT. AT 0/S ENO or SEGHEIIT 
CORRESPONOINC Q= .813CfS/Ft Al SEGMENT ENO·BY STEPHENSON$ METHOD 

SLOPED ..... flM(CFS/ff)OU vtL. DEPTH MANNING TIME Of 
DISTANCE ALLOC. POIIES ROCK (FPS) (FT) N CONC(MIN) 
fRr»I TO 1111. TOTAL 
cm (fT) 

o. 47. .040 .000 ,040 .77 .05 .039 1.0\ 1.01 
47. 93. ,oa1 .000 .oa, 1.09 .07 .034 • 71 1.n 
93. 140. .m . ooo • 121 ,. :n .09 .032 .58 2.31 

140. 187. . 161 .ooo .161 1.53 . 11 .031 .51 2.11 
187. 233. .202 .000 .202 1.70 • 12 .030 .46 3.27 
233. 28(1. ,242 .000 ,242 UIS .13 .029 .42 3.69 
280. 327. .2~ .ooo ,282 1.99 .14 .029 .39 4 .08 
327. 373. .323 .000 .323 ·2.11 .15 .028 .37 4.45 
373. 420. .363 .000 .363 2.23 .16 .02a .35 4.10 

o. 50. .406 .000 .406 3.64 . 11 .043 .23 5.03 
so. 100. .450 .000 .450 3.83 .12 .042 .22 5. 25 

100. 150. .493 .000 .493 4.01 .12 .041 • 21 5.46 
o. 62. . 546 .ODO ,546 4.02 .14 .044 .26 5.7\ 

62. 123, .599 .ODO .599 4.22 .14 .043 .24 5.95 
123. 185. ,653 ,000 .653 4.41. . 15 ,043 .23 6.19 
185, 247. .706 .000 . 706 4.59 .1~ .042 .22 6.41 
247, 308. .759 .000 .759 4.76 .16 .041 .22 6.63 
308. 370. .aa .000 .813 4.92 • 17 .041 .21 6.14 

RAINFALL INTEIISITY RAINFALL INTENS ITY 
TKAl ASSUMED OSD BASED ON CALCULATED 
CAN WITHSlAIID BASED llME OF CONt.AIID USING 
OH THE EON l=O/CAa INTERPOLATING FUNCTION 

C43S60•o>/l 1~1o•• (G·H•((LOGT)••z,, 
( INCH/HR) (INCH/HR) 

37.66 37.6S 

1t1tuu•RESULTS SUMMARY .. ••••• AREA"-1 

SEGMENT LENGTH SLOP( D50 0 AT TC SlARTING METHOD Of 
(FT) (X) (INCH) 0/S END (MI NUTES) ROCK 050 CALC, 

(CfS/FT) (I NCH) 
!OP 420. 2.0 , . 5 z.s,s 2.5 1.50 SAfE1Y FACT~ 
SIDE ,so. 20.0 l,g .563 5.1 .30 SlEPHEIISON 
SIDE 370. 20.0 3.6 .813 6.8 .30 SlEPHENSON 

® 

--



Appendix B-73
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(@MORRISON.KNUDSEN CORPORATION 
IEMIIIIONMIJffAL IBNICU _ .. Sheet. __ c_-..,,5,.__ __ 

Project UMTRA • HAT/MON File No. ____ _ 
Feature EROSION PROTECTION 

Contract No .. __,3...,,8=8=5-_5:"""B,___ __ 
Deslgned _ ___,B=--YW"-=-'-~-.,; Date __ ..... 11 ... --=2=9-.... 9 ... 3 ____ ___ 

llem EMBANKMENT AND SOUTH-EDGE AREAS Checked __ _,_F'""H_,W ______ _ Date __ 1....,1 .... -3...,Q-._9=3.____ 

NATl16.0U1 8/4/93 Page 1 
MEXICAN KAT· 10P ANO SID£ SLOP[S,1£10 POAE FlOII, aouNl>tD •o 
lJlllA/HA1 •UM I .D.•FKW DATE•07/2& 1993 
•••SAF[Tl fAtl01t/Sl£PKENSON MlTKOO FOR EM8AijKHENt EROSION PROIECllOII••• 

~~~ r'!. 7~/0:,~ .... ... .. . 
COEFFICIENTS FOIi IN1ENSl11 DURAllON CURVE 

IPIIP• 10'*(G· H• ( LOGT )uz): 

G• 1.797 N• ,307 2•1.816 
RIP.AP STOIIE S~.GRAVlll• 2,64 C IN Sl(PHENSOIIS EON• .22 

• · · £MBAll131EN1 • • • 
AREA 

(LOCATION S£r.H£N1 LENGTH SLOP£ POROSITY fRICllOII 
Ill PLAN) (fl) (X> ANGLE 

(DEG) 
TOP 330. 2. . 30 35. SAFETY FACTOR 
SID£ 200. 20. .30 37. SlEPHENSONS 
SIDE 300. 20. .30 la. S1EPHENSONS 

DETAILED CALC lABlE WI TH FINAL ROCK SIZE 
SECH£Nl=SID£ LENGTH: 300. fT. SLoPE• 20.1 

ASSVIIED 050• ,2900FT . Al D/S END or SEGMENT 
CORRESPO~DING 0• ,768CfS/fT AT SEC~ENl END•8Y STEPHENSONS METHOD 

SLOPED •••0 FLM(CF$/fl ) .. .,. VEL. DEPTH MANNING TIME or 
DISTANCE AllOC. PORE$ 
FROM 10 
(FT) (ff) 

o. S5. .051 .000 
55. 110. • 102 .000 

\10. 16S. .153 .ooo 
165. 220. .2~ .000 
220. 275. .25S .000 
275. 330. .)05 .000 

o. 50. .352 .000 
50. 100. .391 . 000 

100. ,so. .444 .000 
ISO, 200. .491 .000 

o. so. .537 .000 
so. 100. ,583 .000 

100. ,so. .629 . 000 
150. 200. .676 .ooo 
200. 250. .722 , 000 

250. 300. .768 , 000 

llAJNFALL INTENSll'I' 
THAT ASSUMED D50 
CAN IIITHSTANI> BASED 
ON TN£ EQN J:Q/CA~ 

(43560•Q)/l 
( INCH/KR) 

40.32 

ROCI: (FPS) ( rT) N CONC(MIN) 
JNf. TOTAL 

.051 .87 . 06 . 037 1.06 

. 102 1.23 .08 .033 

.153 1.49 .,o .031 

.204 1.71 .12 .030 

.255 1.89 _ . 13 .029 

.305 2.06 • 15 .029 

.352 3. 39 .10 .044 

.398 3.61 . 11 ,04] 

.'44 3.82 .12 .042 

.491 4.02 .12 .041 

.537 ,.o3 . 13 .043 

.583 4.20 .14 .043 
,629 4.37 .14 .042 
.676 4.53 . ts .042 
.n2 4.68 .15 .041 
.768 4.&3 ,16 .041 

RAINFALL INlENSITY 
BASEP ON CALCULATED 

TIME Of CONC.AMD USING 
)Nl(RPOLATING FUNCTION 

, ~,o••cG·H"((LOGT)*•Z)) 
(INCII/HR) 

40.27 

.75 

.62 

.s, 

.o 

.45 

.25 

.23 

.22 

.21 

.21 

.20 

.19 

.18 

.18 

.17 

1.06 
1.80 
2.42 
2.96 
) .'4 
3.89 
4 . 13 
4 . 36 
4.Sa 
4.79 
4.99 
5. 19 
s.:sa 
5.57 
5.75 
S.92 

••tt•••RESULIS SUM~.ARY•• ••••• AREA~1 
SEGMENT L£NGTH SLOPE PSO OAT TC STARTING METHOD OF 

(FT) (X) (INCH) D/S END (MINUTES) ROCK 050 CALC. 
(CFS/fl) (INCH) 

TOP 330. 2.0 1.5 2.515 2.5 1.50 SAFETY FACTOR 
SIDE 200. 20.0 2.9 
SIDE' 300. 20.0 3.5 

.550 

.768 
4.5 
5.9 

,30 STEPHENSON 
. 30 STEPHENSOII 

---



Appendix B-74

~MORRISON KNUDSEN CORPORATION 
IEHWIOHMEHT Al. Hl'IVICU GIIIOU, Sheet._....;c;:;;;_-b=------

Project UMTRA • HAT /MON . 
Feature EROSION PROTECTION 

Contract No._3_8~85=£ __ 8 __ Flle No .. ____ _ 
Deslgned __ B_YW __ / __ _ 

Item EMBANKMENT AND SOUTH-EDGE AREAS Checked FHW ---------
Oate. __ 1,._,1_.•2=9"-"-9...,3'-_ 
Date. __ ... 1..._1-_..3..,_Q:_..9""'3 __ 

KAUH .M 8/4/9) P•11• I 
11£XIW MAT• 101' ANO SID£ SlOPES,ZERO POii£ flOII, t~IIDED 10 
llltRA/IIAT RUii l,D.•ftnl DATE •07/28 1993 
•••sAFEtT fACfOR/STEPHENSON METH()() FOR EM6ANKMENT EROSION PR01EC1JOII••• 

,f".~~t,.~. ':~J~TA4f. ?!'~ •••••• 

COEFFICIENTS FOIi INTENSltr DURAlJOII CURvt 
IPMP• IOU (G• N•( LOGT )uz): 

G• 1.797 "• .)07 Z•l.816 
•IPRAP STONE SP.GRAVITT• 2.6', C IN STEPHENSOIIS EON• . 22 

• • • £KBANOIENT • • 
AREA 

(LOCATION SEGMCNT LENGTH SLC?( POROSITY FRICTION 
IN PLAN) (FT) (%) AIICU 

(DEG) 
1 TOP 180. 2. .JO lS. SAFtTY FAClOlt 
1 SIDE 350. 20. .30 37. STEPHEN SONS 
1 SIDE 70. 20. .30 38. STEPH£11S0NS 

• •·• • • • * • • • • ENO INPUT OATA • • • • • • • t ••• 

DETAILED CALC TABLE WITH FINAL ROCK SIZE 
SEGHENT•SIDE lENCTH• 70. FT. SLOPE• 20.X 

ASSUMED DSO: .2529fl. AT D/S ENO Of SEGMENT 
CORRESPONDING O• .626CfS/f1 Al SEGMENT EN0·8Y STEPk[NSONS METHOD 

SLOPED •••••fLOIIS(CfS/fT)•••• Vfl. DEPTH MANNING TIM£ Of 
DISTANCE Allot. POUS 
FROM TO 
(fl) (FT) 

o. 45. .047 .ooo 
4S. 90. .094 .000 
90. 135. .,u .ooo 

13S. 180. • 188 .000 
0. 50. .240 .000 

50, 100. .292 .000 
,oo. 150. .3'4 .000 
150, 200. .396 .000 
200. 250. .448 .000 
250. 300. .500 .000 
300. 350. .553 .ooo 

0. 70. .626 .ooo 

ROCK (FPS) (fl) N 

.047 .83 .06 .031! 

.094 1.18 .oa .034 

. ,41 1.43 .10 ,032 
, 188 1.64 .11 .0lO 
.240 2. 74 .09 .048 
.292 l.05 .10 .046 
.344 3.33 .10 .044 
.396 3.58 . ,, .043 
.'48 3.1!2 . 12 .042 
.500 4.04 .12 .04\ 
.553 4.25 .\3 .040 
,626 4 ,51 .14 ,040 

RAJNfAll INTENSITY 
BASED OH CALCULATED 

CONC(HIN) 
I NT. TOTAL 

.90 .90 

.64 1.54 

.52 2.06 

.46 2.52 

.JO 2.82 

.27 3.10 

.25 3.35 

.23 l .58 

.22 3.80 

.21 4.00 

.20 , .20 
,26 4,46 

~INFAll INTENSITY 
THAT ASSUl4ED 050 
CAN WITHSlANO BASED 
ON 1HE EON 1=0/CA= 

(43560*0)/l 
(l!ICII/NR) 

45.42 

TIME Of CONC.AND USING 
INlERPOlATING FUNCTION 

1~1o••<G·H•cclOGT)••z>> 
(I HCH/HR) 

45 .39 

SEGMENT LENGTH SLOPE 050 0 AT lC STARTING HElHOO OF 
(FT) (~) (INCH) D/S END (MINUTES) ROCK 050 CAlC. 

(CFS/Fl) (INCH) 

TOP ,ao. 2.0 q 2.515 2.5 1 .so SAFEJY FACTOR 
SIDE 3~0. ZI! ll 3 0 .HO 4. 1 .30 SlEPHEIISON 
SIDE 70. 20. 0 3.0 .626 4.5 .30 STEPHENSON 

~ 



Appendix B-75

(@MORRISON KNUDSEN CORPORATION 
DIIIVIONMDITAL IBI\IICU ClflOUP Sheet __ c_-..,,7 __ 

Project UMTRA • HAT /MON Contract No.__.3""'8..,.8..._5· ... S: ... 9 __ _ 
Feature EROSION PROTECTION Deslgned. __ =B_,_YW ________ _ 

File No. ____ _ 
Date __ _,_1.:..1·-=2.z.9•_,,9'-"'3"-
Date __ 1.._1,._•=30-,,__.,,9=3 __ Item EMBANKMENT AND SOUTH-EDGE AREAS Checked. __ ~E~H~W~---

IIATSP.OJT 11/1;/93 Page 1 
UIITRA/M/H · SIDE SLOPE,2ERO PORE FLOW (fllE:HATSP.OUl) 

UNTRA/HAT RUii l ,D.•fNW DATE•11 •11 1993 

.. *SAFETY fACTOlt/STEPIIENSOII METNCX> FOR EHBANIOIENT EROSIOII PROTECT IOll*H 

• • • ·• •• • • • • • • INPUT OATA • • • * • • • • • • • • • 

COEFFICIENTS fOR INTENSITY DURATION CURVE· 
IPMP=10 .. (G·M"(LOGT)-Z): 

G= 1.797 N• .307 2•1.816 

RIPRAP STONE SP,GRAYITY• 2.64 C IN STEPHENSON& EQN• ,22 

· · · EMBANI04EIIT · · · 
AaEA 

(LOCATION SEGMENT LENGTH SLOPE POROSITY FRICTION 
IN PLAN) <FT> <X> AJIGLE 

(DEG) 
TOP 100. 2. .30 35. SAFETY FACTOll 
SIDE 400. 20. • 30 37 . STEPHENSOIIS 
HYPO ,. 20. • 30 37 • STEPHENSONS 

• • • • • • • • • • • £111) INPUT DATA••*•••••••• 

DETAILED CALC TABLE WITH FINAL ROCK SIZE 
S(GMENTcHYPO LENGTH• 1. FT. SLOPE= 20.X 

ASSUHED 050• .2496FT. AT 0/S END Of SEGMENT 
CORRESPONDING Qs .566CfS/FT AT SEGMENT END· BT STEPHENSON$ HETHCX> 

SLOPED ••-■•FLOWS(CfS/fT)•••• YEL. DEPTH MANNING TIHE OF 
DISTANCE ALLOC. PORES 
FR~ TO 
(fTl (FT) 

C). 50. .056 .ooo 
50. 100. .113 .ooo 
o. 50. .169 .000 

50. 100. .226 .000 
100. no. .282 .000 
150. 200. .339 .000 
200. 250. .395 .ooo 
250. 300. .452 .ooo 
300. 350. .508 .000 
350. 400. .564 .000 

o. ,. .566 .000 

RAINFALL INTENSITY 
THAT ASSUMED D50 
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12.0 Mexican Hat, Utah, Disposal Site 
 
12.1 Compliance Summary 
 
The Mexican Hat, Utah, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I 
Disposal Site (site) was inspected on March 17, 2016. Linear shallow depressions were observed 
on the northeast side slope near the toe of the disposal cell. All-terrain vehicle (ATV) tracks were 
also observed on the top slope of the disposal cell near the West Diversion Channel. The tire 
tracks were created during vegetation control activities in September 2015 and were repaired 
during a later visit. Several perimeter signs were missing, and were replaced during a later visit. 
 
A required annual assessment of six designated seeps was conducted during the inspection. 
Seep 0251 and Seep 0264 had moist conditions. Recent rains left evaporites and pooled water 
within the North Arroyo, and presumably caused the observed moist conditions. Seep 0248 was 
dripping; the seep and adjacent Gypsum Creek were sampled on March 15, 2016, and on 
October 3, 2016. Evaluation of the sample results will be provided in the 2017 compliance 
report. Groundwater monitoring is not required, and no monitoring wells are present at the site. 
 
The U.S. Department of Energy (DOE) and DOE Legacy Management Support (LMS) 
contractor personnel conducted a follow-up inspection on April 8, 2016, to further evaluate the 
depressions identified on the northeast side slope of the disposal cell. A surface radiation survey 
and land survey of the area were completed. The rock cover was pulled back from one of the 
deeper depressions revealing small erosion channels in the 6-inch bedding layer of the disposal 
cell cover. A report summarizing the follow-up inspection with recommendations to address the 
depressions is being completed and will be transmitted to the U.S. Nuclear Regulatory 
Commission (NRC) and the Navajo Nation.  
 
12.2 Compliance Requirements 
 
Requirements for the long-term surveillance and maintenance of the site are specified in the 
site-specific DOE Long-Term Surveillance Plan (LTSP) (DOE 2007) and in procedures DOE 
established to comply with the requirements of Title 10 Code of Federal Regulations 
Section 40.27 (10 CFR 40.27). Table 12-1 lists these requirements. 
 

Table 12-1. License Requirements for the Mexican Hat Disposal Site 
 

Requirement Long-Term Surveillance Plan This Report 
Annual Inspection and Report Sections 3.3 and 3.4 Section 12.4 

Follow-Up Inspections Section 3.5 Section 12.5 

Maintenance Section 3.6 Section 12.6 

Emergency Measures Section 3.6 Section 12.7 

Environmental Monitoring Section 3.7 Section 12.8 

 
 
12.3 Institutional Controls 
 
The 119-acre disposal site, identified by the property boundary shown in Figure 12-1, is held in 
trust by the United States for the U.S. Bureau of Indian Affairs. The Navajo Nation retains title 
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to the land. UMTRCA authorized DOE to enter into a Cooperative Agreement 
(DE-FC04-85AL26731) with the Navajo Nation to perform remedial actions at the former 
uranium processing sites. DOE and the Navajo Nation executed a Custodial Access Agreement 
that conveys to the federal government title to the residual radioactive materials stabilized at the 
repository site and ensures that DOE has perpetual access to the site.  
 
The site was accepted under the NRC general license (10 CFR 40.27) in 1997. DOE is the 
licensee and, in accordance with the requirements for UMTRCA Title I sites, is responsible for 
the custody and long-term care of the site. Institutional controls (ICs) at the site include federal 
custody of the disposal cell and the following physical ICs that are inspected annually: the 
disposal cell, the entrance gate and sign, perimeter warning signs, a security fence, site markers, 
and survey and boundary monuments.  
 
12.4 Inspection Results 
 
The site, south of Mexican Hat, Utah, was inspected on March 17, 2016. The inspection was 
conducted by J. Gillespie of the LMS contractor. A. Denny (DOE site manager) and 
J. Nofchissey and C. Corley (Navajo Nation Abandoned Mine Lands Program) attended the 
inspection. The purposes of the inspection were to confirm the integrity of visible features at the 
site, to identify changes in conditions that might affect site integrity, and to determine the need, 
if any, for maintenance or additional inspection and monitoring.  
 
12.4.1 Site Surveillance Features 
 
Figure 12-1 shows the locations of site surveillance features. Inspection results and 
recommended maintenance activities associated with site surveillance features are included in 
the following subsections. Photographs to support specific observations are identified in the text 
and in Figure 12-1 by photograph location (PL) numbers. 
 
12.4.1.1 Site Access, Entrance Gate, and Entrance Sign 

Access to the site is via a short unmarked dirt road off U.S. Highway 163 that ends at a graded 
parking area. Erosion continues to occur along the dirt road, but the site continues to be 
accessible. DOE is not responsible for maintenance of the access road. 
 
The entrance gate consists of a double-leaf swing gate at the northwest corner of the site. The 
gate was locked and functional. The entrance sign is attached to the gate (PL-1). No maintenance 
needs were identified. 
 
12.4.1.2 Perimeter Signs and Security Fence 

There are 43 perimeter signs, attached to steel posts set in concrete, positioned along the site 
boundary (PL-2). Each perimeter sign location has a pair of signs: an upper property 
ownership/no-trespassing sign and a lower sign identifying the site as a radioactive materials 
disposal site. Several signs have bullet damage but remain legible. One or both of the perimeter 
signs were missing for perimeter signs P16, P17, P18, P39, P40, P41, and P43; they were 
replaced during a later visit. No other maintenance needs were identified. 
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Figure 12-1. 2016 Annual Inspection Drawing for the Mexican Hat Disposal Site 
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A barbed-wire fence inside the site boundary encloses the disposal cell. Periodically, the fence is 
damaged by livestock, erosion, or vandalism and requires repair. No maintenance needs were 
identified. 
 
12.4.1.3 Site Markers 

The site has two granite site markers. Site marker SMK-1 is just inside the security fence near 
the entrance gate (PL-3). Its concrete base has several minor cracks, but repairs are not necessary 
at this time. Site marker SMK-2 is on the disposal cell top slope (PL-4). No maintenance needs 
were identified. 
 
12.4.1.4 Survey and Boundary Monuments 

There are four survey monuments that were installed for survey control during disposal cell 
construction. Twelve boundary monuments mark the site boundary (PL-5). No maintenance 
needs were identified. 
 
12.4.2 Inspection Areas 
 
In accordance with the LTSP, the site is divided into four inspection areas (referred to as 
“transects” in the LTSP) to ensure a thorough and efficient inspection. The inspection areas are 
(1) the disposal cell; (2) the toe drains and diversion channels; (3) the balance of the site and the 
site perimeter; and (4) the outlying area. Inspectors examined specific site surveillance features 
within each area and looked for evidence of erosion, settling, slumping, or other modifying 
processes that might affect the site’s integrity, protectiveness, or long-term performance. 
 
12.4.2.1 Disposal Cell 

The disposal cell, completed in 1994, occupies 68 acres. The rock-covered top slope of the 
disposal cell is functioning as designed (PL-6 and PL-7). There was no evidence of erosion, 
settling, slumping, or other modifying processes on the top of the disposal cell. ATV tracks on 
the top of the disposal cell near the West Diversion Channel were observed (PL-8). These were 
created during vegetation control activities in September 2015. The tracks were less than 
6 inches deep and were repaired during a later visit. After observing these tracks, the DOE site 
manager directed that no driving be conducted on the disposal cell.  
 
There was no noticeable increase of sloughed red country rock and soil along the south apron 
(PL-9). Because the apron in this area is immediately adjacent to the base of the steep, rocky cliff 
face along the southern edge of the disposal cell cover, it is expected that sediment and unstable 
rock from the cliff face will continue to fall onto the apron. The accumulated material is not 
impacting the function of the apron but this area will continue to be monitored. 
 
Linear shallow depressions were observed at the toe of the northeast side slope near the east toe 
drain (PL-10 and PL-11). A follow-up inspection was performed on April 8, 2016, to further 
evaluate these depressions. The NRC site manager (D. Orlando) and the Navajo Nation 
representative (M. Roanhorse) were notified of the observation. No other maintenance needs 
were identified.  
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12.4.2.2 Toe Drains and Diversion Channels 

The disposal cell toe drains and diversion channels were functioning as designed. Offsite areas to 
the west of the site continue to erode and transport sediment onto the site and into the west 
diversion channel. The sediment accumulation has promoted the growth of vegetation in the 
channel, including perennial grasses and annual weeds; however, the sediment and vegetation are 
not affecting the performance of the diversion channel. No maintenance needs were identified. 
 
12.4.2.3 Balance of the Site and Site Perimeter 

Minor erosion continues to occur in upgradient areas along the west and southwest portions of 
the site. This is an expected natural process and a result of the site coming to equilibrium with 
the outlying areas. Inspectors will continue to monitor erosion in these areas, but it is not a 
concern unless it damages the security fence or impacts the performance of the west 
diversion channel. 
 
Trespassing occurs just inside the site boundary (outside the security fence) as evidenced by 
vehicle and ATV tracks and trash accumulation. Vandalism continues, as indicated by new bullet 
holes in several perimeter signs. This is expected to be an ongoing problem at the site because 
access to these areas cannot be restricted. Damaged perimeter signs are replaced when they 
become illegible. No evidence of trespassing has been observed beyond the security fence 
surrounding the disposal cell. No other maintenance needs were identified. 
 
12.4.2.4 Outlying Area 

The area beyond the site boundary for a distance of 0.25 mile was visually observed for erosion, 
changes in land use, or other phenomena that might affect the long-term integrity of the site. No 
such impacts were observed. 
 
12.5 Follow-Up Inspections 
 
DOE will conduct follow-up inspections if (1) a condition is identified during the annual 
inspection or other site visit that requires a return to the site to evaluate the condition, or (2) DOE 
is notified by a citizen or outside agency that conditions at the site are substantially changed.  
 
DOE and LMS contractor personnel conducted a follow-up inspection on April 8, 2016, to 
further evaluate the depressions identified on the northeast side slope of the disposal cell. A 
surface radiation survey and land survey of the area was completed; radiation measurements 
were within background levels. The rock cover was pulled back from one of the deeper 
depressions to reveal a shallow erosion channel in the radon barrier of the disposal cell cover. 
The disposal cell radon barrier is constructed of 24 inches of compacted clay that is protected by 
a 6-inch bedding layer of small-diameter crushed rock on top of the clay barrier and 12 inches of 
rounded river rock on top of the bedding layer (Figure 12-2).  
 
A report summarizing the follow-up inspection with recommendations to address the depressions 
is being completed and will be transmitted to NRC and the Navajo Nation.  
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Figure 12-2. Generalized Cross Section of Disposal Cell Cover, Mexican Hat Disposal Site 
 
 
12.6 Maintenance 
 
One or both of the perimeter signs were missing for perimeter signs P16, P17, P18, P39, P40, 
P41, and P43, and were replaced during a later visit on August 17, 2016. A couch and parts of a 
chest of drawers in the vicinity of the offsite informal target shooting area were disposed of 
during a later visit on August 16, 2016, as a best management practice. Overgrown vegetation at 
Seep 0248 was removed to provide access for sampling, and the sign was repositioned to face 
Gypsum Creek. No other maintenance needs were identified. 
 
12.7 Emergency Measures 
 
In accordance with the LTSP, emergency measures are the actions that DOE will take in 
response to “unusual damage or disruption” that threatens or compromises site safety, security, 
or integrity in compliance with 10 CFR 40, Appendix A, Criterion 12. The disposal cell 
side-slope depressions were determined to not require an emergency action at this time; 
therefore, no need for emergency measures was identified.  
 
12.8 Environmental Monitoring 
 
12.8.1 Groundwater Monitoring 
 
In accordance with the LTSP, groundwater monitoring is not required at this site because the 
uppermost aquifer is hydrogeologically isolated from contamination in the overlying formation. 
No groundwater monitoring wells remain at the site. 
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12.8.2 Seep Monitoring 
 
An annual assessment of six designated seeps was conducted during the inspection in accordance 
with Section 3.7.2 of the LTSP and an approved monitoring plan (DOE 2006). The seeps 
locations appear in Figure 12-3. Signs warning against drinking the water are posted at five of 
the seep locations. Seep 0249 in Gully No. 2 does not have a sign but has historically been dry 
and is covered by riprap material.  
 
In accordance with the LTSP, seep flow rates are required to be monitored annually through 
observation through 2016, at which time an evaluation will be conducted to determine whether to 
continue or discontinue seep monitoring. A seep monitoring evaluation report will be prepared 
in 2017. 
 
Since 2010, seep flow has been observed only at upgradient (background) Seep 0248. Water was 
observed dripping from the adjacent evaporites at Seep 0248 at an increased rate from previous 
years. Seeps 0251 and 0264, hydraulically downgradient of the site, were observed to be moist; 
in previous years both had been dry. Recent rains left evaporites and pooled water within the 
North Arroyo, and presumably caused the observed moist conditions and evaporites. Gypsum 
Creek had evidence of major flash flooding from recent rains. Seeps 0249, 0254, and 0922, also 
hydraulically downgradient of the site, were dry, which is the same as the previous year. 
Table 12-2 provides observations and qualitative descriptions of seep flows, along with a 
reference to photographic documentation.  
 
In 2015 the Navajo Nation requested sampling of Seep 0248 due to increased precipitation in the 
area. To address this request, Seep 0248 was sampled during August and September 2015. 
Surface water samples were collected at Seep 0248 and one location in Gypsum Creek 
upgradient of Seep 0248 on March 15, 2016 (PL-12 and PL-13), and October 3, 2016. 
Evaluation of the sample results will be provided in the 2017 seep monitoring evaluation report. 
 

Table 12-2. Observations of Seeps near the Mexican Hat Disposal Site 
 

Seep 
Location 
Number 

Drainage 
Photo 

Location 
Numbers 

Observed Seep Conditions 

0248 Gypsum 
Creek PL-12, PL-13 

Seep was dripping and a pool collected at the base of the cliff. Sample 
collected from seep and from upgradient location in Gypsum Creek on 
March 15, 2016. 

0249 Gully No. 2 PL-14 Dry conditions (no change from previous year). 

0251 North 
Arroyo PL-15 Moist conditions with evaporites presumably from recent rains. 

0254 South 
Arroyo PL-16 Dry conditions (no change from previous year). Location is not posted 

due to seasonal flash flood conditions in the drainage. 

0264 North 
Arroyo PL-17, PL-18 Moist conditions with ponding west of the location and evaporites 

presumably from recent rains. 

0922 South 
Arroyo PL-19 Dry conditions (no change from previous year). Evidence observed that 

Gypsum creek experienced flash flooding from recent rains. 
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12.8.3 Vegetation Monitoring 
 
In accordance with the LTSP, vegetation conditions are observed during annual inspections to 
ensure that undesirable plant species, including deep-rooted plants on the disposal cell cover and 
noxious weeds, do not proliferate at the site. Natural plant community succession will not 
adversely impact the performance of the disposal cell features. No vegetation management was 
required in 2016. 
 
12.9 References 
 
DOE (U.S. Department of Energy), 2006. Resolution of Seep and Ground Water Monitoring at 
the Mexican Hat, Utah, UMTRCA Title I Disposal Site, DOE-LM/GJ1139-2006, March. 
 
DOE (U.S. Department of Energy), 2007. Long-Term Surveillance Plan for the Mexican Hat, 
Utah (UMTRCA Title I), Disposal Site, San Juan County, Utah, DOE-LM/1530-2007, Rev. 3, 
October. 
 
12.10 Photographs 
 

Photograph 
Location Number Azimuth Photograph Description 

PL-1 150 Entrance Gate 

PL-2 150 Perimeter Sign P42 Near Boundary Monument BM-10 

PL-3 30 Site Marker SMK-1 

PL-4 36 Site Marker SMK-2 

PL-5 180 Boundary Monument BM-2 

PL-6 300 View Northwest Across Disposal Cell Top Slope 

PL-7 270 View West Across Disposal Cell Top Slope With Site Marker SMK-2 

PL-8 45 View Northeast of ATV Tracks Around Dead Four-Wing Saltbush Shrub 

PL-9 180 Sloughed Rock Area Along South Edge of Disposal Cell 

PL-10 210 Depressions on Northeast Side Slope Near the Toe of Disposal Cell 

PL-11 210 Depressions on Northeast Side Slope Near the Toe of Disposal Cell 

PL-12 270 Access to Seep 0248 

PL-13 0 Surface Water Sampling Location at Gypsum Creek Upgradient of Seep 0248 

PL-14 270 Seep 0249 in Gully No. 2 (Dry) 

PL-15 180 Seep 0251 (Moist) 

PL-16 180 Seep 0254 (Dry) 

PL-17 210 Seep 0264 (Moist) 

PL-18 240 Ponded Water West of Seep 0264 

PL-19 0 Seep 0922 (Dry) 
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PL-1. Entrance Gate 
 
 

 
 

PL-2. Perimeter Sign P42 Near Boundary Monument BM-10 
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PL-3. Site Marker SMK-1 
 
 

 
 

PL-4. Site Marker SMK-2 
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PL-5. Boundary Monument BM-2 
 
 

 
 

PL-6. View Northwest Across Disposal Cell Top Slope 
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PL-7. View West Across Disposal Cell Top Slope With Site Marker SMK-2 
 
 

 
 

PL-8. View Northeast of ATV Tracks Around Dead Four-Wing Saltbush Shrub 
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PL-9. Sloughed Rock Area Along South Edge of Disposal Cell 
 
 

 
 

PL-10. Depressions on Northeast Side Slope Near the Toe of Disposal Cell 
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PL-11. Depressions on Northeast Side Slope Near the Toe of Disposal Cell 
 
 

 
 

PL-12. Access to Seep 0248 
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PL-13. Surface Water Sampling Location at Gypsum Creek Upgradient of Seep 0248 
 
 

 
 

PL-14. Seep 0249 in Gully No. 2 (Dry) 
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PL-15. Seep 0251 (Moist) 
 
 

 
 

PL-16. Seep 0254 (Dry) 
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PL-17. Seep 0264 (Moist) 
 
 

 
 

PL-18. Ponded Water West of Seep 0264 
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PL-19. Seep 0922 (Dry) 
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Contractor to U.S. Department of Energy Office of Legacy Management 
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01/20/2016  
 

Site Visit Report 
Refer to the Quality Assurance Manual Section 1.5.3.4 for a description of this process. 

 

Assessment Title (short title describing process or area examined): Site (include name of building if applicable): 

Follow up to March 17, 2016 Annual Site Inspection 
Observations and Radiological Scan of Observations on North 
East Slope. 

Mexican Hat Disposal Cell, Utah 

Date(s) Performed: 4/8/2016  
Site Manager or Lead: Joey Gillespie  
Issued By: Anthony Martinez/ Joey Gillespie Date Issued: 4/14/2016  
Summary (brief summary of results including what was examined and what was observed): 

• Subject Matter Experts on Title I / II cell inspections visited the site on April 8 to view the depressions occurring along 
the toe of the northeast side slope.  Several depressions were noted and surveyed in by Navarro GIS personnel 
during the site visit. The 80 X 100 feet area surveyed contained approximately rill areas or depressions. 

• Anthony Martinez set up a radon monitor in a background area to establish background radon outside of the cell 
fence and then placed the instrument in one of the observed cell depressions.  Results of the instrument scan were 
negligible difference between the background location and the cell.  

• Gamma scan was also performed at a background  location around the Mexican Hat disposal cell and in the 
depressions on the disposal cell. The areas of concern were compared and the results show no difference between 
the two.  The results were provided to the LMS site lead who requested the scan. 

• SMEs removed cover material from one of the depressions or rills. Base of the cover material showed the cause of 
the depressions on the surface to be .caused by erosion of either the 6 inch bedding layer or the very top portion of 
the 24 inch radon barrier. A small trough of approximately 6 inches wide by 4-5 inches deep was observed by the 
SMEs after pulling back the rip rap erosional cover. 

Purpose and Scope (reason for site visit assessment and scope of area examined): 

• Visit  by Navarro personnel (SMEs) to observe several slight depressions noted during the March 17th Annual Site 
Inspection. Depressions were noted along  the toe of the northeast slope of the Mexican Hat disposal cell 

• Radiological gamma survey of depressions to be performed to determine if radon barrier had been compromised. 
 

Report detail (detailed description of processes and areas examined. Describe problem areas as well as positive practices. Include 
action items that were completed during site visit): 

Setup radon monitors in a background area in the morning and on one of the depressions on the Mexican Hat Disposal 
cell in the afternoon to collect data for a radon study, results included as attachment. 
Gamma scan was done in background around the Mexican Hat disposal cell and scan were done on the indention on the 
disposal cell the areas of concern and compared, the results show no difference between the two. Information was 
passed on to site lead who requested the scan. 

Travel back from Mexican Hat, UT to the LM Office at Grand Junction, CO on Saturday. 

Observations (examples: Consider repainting door when weather permits. Housekeeping is exceptionally good): 

See attached photos of the areas . 

Action Items (follow-up with site manager or lead on action items listed. Consider including action items on the Site Problem/Issue 
Report Log (form LMS 1019) implemented by LMS Project and Programs Manual, Appendix A, “Problem/Issue Reporting.): 

It was determined that the depressions would need an additional follow up inspection by Navarro 
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Contractor to U.S. Department of Energy Office of Legacy Management 
 

Site Visit Report (continued) 
 

LMS 2135 Page 2 of 2 
01/20/2016  
 

Assessment Title (short title describing process or area examined): Site (include name of building if applicable): 

Follow up to March 17, 2016 Annual Site Inspection 
Observations and Radiological Scan of Observations on North 
East Slope. 

Mexican Hat Disposal Cell, Utah 

construction/engineering personnel in order to generate an evaluation summary report to be submitted to DOE LM and  
then to be submitted to NRC.  

Documents/Procedures Reviewed (reference information or required documents used to prepare for and conduct the site visit ): 

Annual Site Inspection Report Mexican Hat Utah dated March 17, 2016 
Job Safety Analysis 
Plan of the Day  
N/A 

Persons Contacted: 

Joey Gillespie / Anthony Martinez, Brendan Nittler, Dick Johnson, Mike Widdop, Steve Hall,(Navarro); Angelita Denny ( 
DOE LM). 

Email Distribution (include site manager or lead, responsible management, affected individuals and CorrectiveAction@lm.doe.gov): 

Joey Gillespie, Jeff Carman, Sam Marutzky, Beverly Cook, Shelly Gutierrez, CorrectiveAction@lm.doe.gov 

 
See the following  attachments:  
 
Site Location Figure 
Photos 
Radon and Gamma Results 
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U.S. Department of Energy Office of Legacy Management 
 

06/01/2016 Page 1 of 2 

Engineering Site Visit Trip Report 

Site Mexican Hat Disposal Site  Project Rock Cover Inspection 

Individuals 
making trip Dan Nordeen and Dan Brennecke from Engineering,  Doug Collet from Construction 

 
Purpose: 

Evaluate areas of concern where 5:1 rock cover is showing signs of depression and make recommendations to 
address potential erosion issues. 

Basic Itinerary: 
(including dates, to and from, travel method, lodging location 

06/01/16:  Round trip travel from Grand Junction, CO to Mexican Hat, UT in GSA vehicle.   

Summary: 

• Depressions were subtle and somewhat difficult to identify along the surface of rock as evidenced in some of 
the photos. Previous personnel site visit on March 17th identified at least 4 areas of concern marked  out with  
rebar embedded into the rock and capped with an orange protective cap. After locating several depressions 
we inspected 3 of the areas in more detail. The areas are located along the 5:1 northeast side slope roughly 
between the drainage outlets called Gully’s 2 and 3. See attached sketch of the plan view, inset of enlarged 
area of concern. 

• The surface rock designated as Type B1 Riprap was removed first by hand to expose the bedding layer 
material below and subsequently the radon barrier. Approximate depths can be seen in the photographs. The 
Type B1 Riprap appeared to be consistent with the specified gradation (5” to No. 4) with a thickness that 
seemed consistent with the specified tolerance of 0% to +35% (12” to a maximum of 16.2”). ( see attached 
construction specifications for radon barrier and erosion protection ) The bedding layer material appeared to 
be inconsistent with the specified depth of 6” and consisted of segregated material that did not have the 
specified fines within the bedding material matrix. 

• The small areas of radon barrier material exposed in the investigation area did not allow determination of 
depth variations between the depression area and the adjacent non-depressed area. The radon barrier 
material exposed was a fine grained material and appeared to be consistent with the specified grading 
requirements which are very broad and allow material as large as 4 inches. 

• Investigated areas were backfilled by hand and left in a slightly depressed condition relative to the adjacent 
surfaces. Stone mounds which last longer than flagging were made near the center of each location for future 
location of the areas that were investigated.  Measurements were made between the perimeter marked with 
rebar and the investigated areas so that the investigated areas could be plotted on the map upon return to 
the office. However, it is recommended that a topographical survey be performed to locate the investigation 
areas.  

• Identified several new areas of depression just above the drainage outlet structure called Gully 2. The riprap 
material at this location is Type B, a larger graded rock than the Type B1 previously discussed. Type B 
material can be as large as 8” as opposed to a maximum size of 5” for Type B1 Riprap.  These areas were 
not investigated for subsurface conditions at the time of the investigation. 

• Photographs also indicate the identification of a buildup of fine grained material within the type C Riprap 
where the slope is the lowest just after transition from the Type B1 to the Type C Riprap at Gully 2. (See  
figure 1  for the approximate location of new areas of concern north of the areas identified in March).  

Discussion: 

• The June 1st inspection of the riprap surface indicated that there may be erosion of the radon barrier fine 
grained material that may be causing depressions in the overlying riprap layers, however, there is no 
assurance that this is the case given the small riprap areas that were removed for subsurface inspection. In 
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U.S. Department of Energy Office of Legacy Management 
 

06/01/2016 Page 2 of 2 

order to better inspect  the validity of radon barrier fine grained soil loss due to subsurface erosion,  a larger 
area of riprap/bedding material  would need to be removed to allow inspection of the radon barrier surface 
within the areas of concern and the adjacent new areas  to determine whether or not a variation in the 
bedding layer and or radon barrier surface is present. This would involve the use of larger sized, track-hoe 
style equipment with a skilled operator to carefully remove each layer to the top surface of the radon barrier 
material. This action carries additional risk of further disturbance to the surface rock each time the track 
equipment needs to reposition. With proper care, the damage would be easily repaired as the equipment 
moves off the pile, smoothing and compacting with the bucket along the way. 

• Alternatively, other options that can be discussed are: 

o No action – monitor disturbed areas over time to allow more time to evaluate the cause and affectand 
provide for planning of the work. 

o Regrade the existing riprap surface in the disturbed areas to match adjacent surfaces and then 
monitor over time to see if the depressions reoccur. 

o Backfill the depressions with new riprap material to match adjacent grades and then monitor over 
time to see if the depressions reoccur 

Included Items: 

• The following documents are attached to this Report: 

1. Mexican Hat As-Built drawings 

2. Construction Specification Section 02200 “Earthwork” 

3. Construction Specification Section 02228 “Radon Barrier” 

4. Construction Specification Section 02278 “Erosion Protection” 
5. Figure 1 Sketch over Enlarged Area of Concern map.  

6. Site Photos 

Action Items: 

• Discuss observances with LMS and LM Site Managers to determine if additional investigation/corrective 
action is warranted. 

 

Cc: Dan Brennecke  Dick Johnson  Joey Gillespie 

 Troy Thomson  Doug Collet  Sam Campbell 
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Photo 1. View upslope of NE sideslope red outlines 

areas of concern ( approx. 100ft x100ft) 
Photo 2. Mid-point along NE side slope of area of 

concern bounded in red 

  
Photo 3. Across the NE slope west of areas of 

concern bounded in red (approx. 100ftx100ft area) 
Photo 4. Upslope and view west of the NE slope of 

areas of concern bounded in red 

  
Photo 5.Upslope  east view of the NE slope of 

areas of concern bounded in red  
Photo 6. Upslope of west side NE slope of areas of 

concern bounded in Red (approx. 100ft x 100ft) 
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Photo 7 - Test Pit 1 Photo 8 – Test Pit 2 

  
Photo 9 – Test Pit 2 Photo 10 – Test Pit 1 Backfilled 

  
Photo 11 – Test Pit 3 Photo 12 – Rock Mon @ TP1 
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Photo 13 – Rock Mon at TP 2 Photo 14 – Rock Mon @ TP 3 

  
Photo 15 - Rock Drain Low Point Photo 16 – Rock Drain Low Point 

  
Photo 17 - NEW DEPRESSIONS Photo 18 – NEW DEPRESSIONS 
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Photo 19 – NEW DEPRESSIONS Photo 20 - NEW DEPRESSIONS 
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SECTION 02200 

EARTHWORK 

PART 1 - GENERAL 

l.l. SCOPE 

A. This Specification Section covers earthwork for the 
following: 

1. Excavation of contaminated materials from the Mexican Hat 
and Monument Valley sites. 

2. Transportation of contaminated materials from Monument 
Valley to Mexican Hat. 

3. Excavation of uncontaminated common materials. 

4. Excavation of uncontaminated rock materials. 

5. Construction of the tailings embankment excluding radon 
barrier and erosion protection which includes disposal of 
(contaminated and uncontaminated) . demolished materials 
and debris and other contaminated materials including the 
following in the construction of the tailings embankment: 

a. Existing stockpiles of demolished materials , debris 
and rubble. 

b. Demolished materials and debris resulting from work 
specified in Section 02050. 

c. contaminated cleared vegetation resulting from site 
clearing specified in Section 02110. 

d. Contaminated sediments from retention basins, dikes 
and ditches specified in Section 02141. 

e. Stockpiled contaminated vicinity property materials. 

6. construction of permanent drainage ditches. 

7. Finish grading of the site, including restoration and 
regrading of areas occupied by existing temporary 
drainage ditches, existing wastewater retention basins 

HAT-MON 

Document No. 3885-HM-S-01-02248-04 
Issued for Construction-Revision 1 

Earthwork 
02200 - 1 

016.;S/WPSl 
080392 
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and dikes, existing contaminated water recirculation 
pond, sumps, and temporary facilities areas. 

a. Placement of selected rockfill from on-site stockpiles. 

9. Furnishing and installing new displacement monuments and 
extend existing displacement monument as shown· on the 
Subcontract Drawings. 

1.2 WORK NOT INCLUDED 

A. Earthwork related to the construction of offsite construction 
facilities specified in Section 01500 is not included in this 
Section. 

B. Earthwork for pipe trenches is not included in this Section. 

c. Construction of protective cover of the tailings embankment 
and for permanent ditches and gullies. Protective cover 
includes (1) radon barrier materials, (2) bedding materials, 
and (3) erosion protection materials. 

D. Delivery and stockpiling of contaminated vicinity property 
materials in the tailings embankment by others. 

(Text Deleted)* 

1.3 RELATED WORK 

A. Section 00800 - Special Conditions 

B. Section 01300 - Submittals 

c. Section 01500 - construction Facilities 

D. Section 01560 - Temporary Controls 

E. Section 02050 - Demolition 

F. Section 02110 - Site Clearing 

G. section 02141 - Dewatering and Drainage 

H. Section 02228 - Radon Barrier 

I. Section 02278 - Erosion Protection 

1 . 4 DEFINITIONS 

A. contaminated materials and uncontaminated materials are 
defined in Article sc-1 of the Special Conditions. 

* P . I.D. 09-S-15 

HAT-MON 
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-

B. Excavation: Excavation shall include excavation of all 
materials including silt, clay, sand, gravel, talus, soft or 
disintegrated rock, boulders or detached pieces of solid rock 
and rippable rocks (see definition) but shall exclude rocks 
requiring drilling and blasting operations or grinding and 
planing. Excavation shall be cl.assified into the following 
categories: 

l. Contaminated Materials Excavation. 

2. Uncontaminated Materials Excavation. 

c. Contaminated Materials Excavation: Contaminated materials 
excavation shall include excavation of contaminated materials 
regardless of the nature (soil or rock) of the materials from 
the tailings piles, existing and heap leach pads area at 
Monument Valley, windblown and waterborne areas, the 
wastewater retention basins, and the dikes. 

o. Uncontaminated Materials Excavation: Uncontaminated 
materials excavation shall include excavations of 
uncontaminated materials from the various areas of the site 
including, but not limited to, excavations for permanent 
drainage ditches and for finish grading. Uncontaminated 
materials excavation shall be classified into common 
excavation and rock excavation in accordance with the 
following designations and classifications: 

1. Rock Excavation: Rock excavation shall include 
excavation by drilling and blasting or by grinding and 
planing o_f material classified as rock and shall include 
the satisfactory removal of boulders 1/2 cubic yard or 
more in volume; solid rock; rock material that is in 
ledges, bedded deposits, and unstratified masses, which 
cannot be ~ernoved without systematic drilling and 
blasting; and conglomerate deposits that are so firmly 
cemented as to possess the characteristics of solid rock 
that is impossible to remove without . systematic drilling 
and blasting. The ~ubcontractor shall not proceed with 
the excavation of this material until the Contractor has 
classified the materials as common excavation or rock 
excavation and cross-sections are taken as required. 
Failure on the part of the Subcontractor to uncover such 
material, notify the Contractor, and allow ample time for 
classification and cross-sectioning of the undisturbed 
surface of such material will cause the forfeiture of the 
Subcontractor's right of claim to any classification or 
volume of material to be paid for other than that allowed 
by the Contractor for the areas of work in which such 
deposit occurs. 

HAT-MON 

Document No. 3885-HM-S-01-02248-04 
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2. common Excavation: Coil\lilon excavation shall include the 
satisfactory removal of all such materials including 
rippable rocks (see definition below), not materials 
classified as rock·· excavation defined above. 

E. overexcavation: Overexcavation is defined as (1) excavation 
carried out beyond the lines and grades indicated· on the 
Subcontract Drawings or in the Subcontract Specifications or 
(2) excavation not authorized by the Contractor. 

F. Slimes: Slimes are the fraction of the tailings consisting 
of silty clay, clay and clayey silt, generally defined as 
containing 70 percent or more of minus No. 200 sieve 
material. 

G. Percent Maximum Density: Percent maximum density is the 
field dry density expressed as a percentage of the maximum 
dry density obtained by the test procedure presented in ASTM. 
D698, as applicable. 

H. Tailings Embankment: Tailings embankment shall consist of in 
situ tailings pile materials, contaminated windblown/ 
waterborne materials from the Mexican Hat site , relocated 
tailings from Monument Valley and other areas of the site, 
including contaminated materials from windblown and 
waterborne areas, heap leach pads area, wastewater retention 
basins, contaminated water recirculation pond, demolished 
materials and debris, vicinity property materials and the 

- protective cover materials. 

-

I. Subgrade Preparation: Preparation of surfaces of excavations 
including permanent drainage ditches , backfills, apron, and 
embankments upon which bedding materials, riprap, or other 
features are to be constructed . Such surface preparation 
shall include mixing and manipulation, fine grading, and 
compaction of materials . 

J. cover: cover shall consist of the layers of following fill 
materials placed over the relocated contaminated materials in 
the tailings embankment as shown on the Subcontract Drawings: 

1 . Bedding and riprap materials. 

2. Radoh barrier material. 

K. Demolished Materials and Debris: 

1. Demolished materials and debris resulti ng from the 
demolition work speci fied under this Subcontract . 

HAT-MON 
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2. Stockpiles of Demolished Materials, Debris and Rubble: 
Existing stockpiles consist of pieces of ore, rock, wood, 
concrete, steel and debris from demolished work specified 
under this subcontract. 

L. Finish grading of the site shall include excavation, fill and 
backfill of the various areas of the site including -removal 
of retention basin dikes (existing), backfilling of temporary 
drainage ditches (existing), ·wastewater retention basin 
(existing), contaminated water recirculation ponds 
( existing) , and temporary facilities ( existing) areas as 
shown on the Subcontract Drawings. 

M. Temporary Drainage Ditches: Temporary drainage ditches shall 
include temporary diversion, collection and interceptor 
ditches as required by the Subcontractor or as shown on the 
Subcontract Drawings. 

N. Rippable Rock: Rippable rock is defined as mineral matter in 
place and of such hardness and texture that it can be 
effectively loosened or broken down by ripping in a single 
pass with a late model tractor-mounted hydraulic ripper 
equipped with one digging point of standard manufacturer's 
design adequately sized for use with and propelled by a 
crawler-type tractor Caterpillar Model D10N or equal, 
operating in low gear; or in areas where the use of the 
ripper described above is impracticable, rippable rock is 
defined as mineral material of such hardness and texture that 

--- it can be loosened or broken down by a 6-pound drifting pick. 
The drifting pick shall be Class D, Federal Specification 
GGG-H-506O, with handle not less than 34 inches in length. 

o. Disposal of Demolished Materials anci"Debris : Disposal shall 
include loading and transporting demolished materials and 
debris from existing stockpiles or from demolition operations 
performed under the Subcontract, and unloading, placing and 
compacting in the final placement location as indicated on 
the subcontract Drawings. 

P. Frozen Material or Subgrade or Foundation: Material on 
subgrade or foundation that has a temperature at or below 
32°F and/or generally contains a visible amount of water in 
the form of ice. 

Q. Rockfill Selected by the Contractor: Rockfill from existing 
stockpiles or required rock excavation which is selected by 
the Contractor. Selected rockfill generally consists of 
larger size pieces of sound limestone or sandstone which are 
of a better quality than most of the on-site rock. 

HAT-MON 

Document No. 3885-HM-S-01-02248-04 
Issued for Construction-Revision 1 

Earthwork 
02200 - 5 

0164S/WPSl 
080392 



Appendix C3, Page 14

·-

-

1.5 APPLICABLE PUBLICATIONS 

A. The Publications listed below form a part of this 
Specification to the extent referenced. The Publications are 
referred to in the text by the basic designation only: 

1. American Society for Testing and Materials (ASTM): 

0422-63 

D698-78 

D1556-90 

D2167-84 

D2216-90 

D2487-90 

D2922-81 

D3017-88 

D4643-87 

Test Method for Particle-size Analysis of 
Soils Including Percent Passing No. 200 
Sieve (and excluding hydrometer analysis) 

Test Methods for Moisture-Density Rela
tions of Soils and Soil-Aggregate Mixtures 
Using 5. 5 lb. (2. 49-kg) Rammer and 12-in. 
(305-mm) Drop 

Test Method for Density of Soil in Place by 
the Sand-Cone Method 

Test Method for Density and Unit Weight of 
Soil In-Place by the Rubber-Balloon Method 

Test Method for Laboratory Determination of 
Water (Moisture) Content of Soil and Rock 

Test Method for Classification of Soils for 
Engineering Purposes 

Test Methods for Density of Soil and Soil
Aggregate in Place by Nuclear Methods 
(Shallow Depth) 

Test Method for Water Content of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth) 

standard Test Method for Determination of 
Water (Moisture) Content of Soil by the 
Microwave oven Method 

2. Blasting practices shall generally be in accordance with 
the "Blasters Handbook" - 16th Edition by E. I. du Pont 
de Nemours and Co. (INC) of Wilmington, Delaware 19898. 

3. u.s. Federal Specifications (FS): 
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1.6 PERMITS AND APPLICABLE LAWS 

A. All required Federal, State, and local permits for blasting 
- and explosives shall be obtained "•and paid for by the 

Subcontractor. Copies of such permits shall be furnished to 
the Contractor be£ore any blasting operations are started. 

-

B. All blasters and blasting foremen shall be properly qualified 
and licensed in accordance with the applicable laws and 
regulations of Federal, State, and local governments. 

c. All transportation and storage of explosives shall be in 
accordance with the applicable laws and regulations of 
Federal, State and local governments. 

1.7 QUALITY ASSURANCE 

A. The contractor will take soil samples and perform moisture
density, gradation and other tests to ascertain that the work 
is being performed in compliance with these Specifications. 
Samples may be taken at the place of excavation, stockpiles, 
or in the fill itself. The Contractor will conduct the 
density and other tests on the fill and related laboratory 
testing as frequently as the Contractor considers necessary. 
The Subcontractor shall remove surface material and render 
assistance as necessary to enable sampling and testing to be 
carried out. · 

B. Methods of Sampling and Testing: 

1. In-Place Density: ASTM D1556, _D2167, or D2922 
• I 

' 
2. Particle Size Analysis: ASTM D422 

3. Moisture Content: ASTM D2216 

4. Laboratory Moisture-Density Relations: ASTM D698 

s. Soil Classification: ASTM 02487 

6. In-Place Moisture content: ASTM D3017, or ASTM D4643 

c. suitability of Materials: The suitability of all materials 
for foundations and backfill will be determined by the 
contractor. Fill material will be approved material from 
borrow areas or required excavations. 

D. The Subcontractor shall make his own determination of any 
processing that may be required and shall perform testing as 
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required to ensure that the materials meet the Specification 
requirements. 

E. The Contractor may .~irect that inspection trenches or test 
pits he cut into fills to determine that the Specifications 
have he~n met. Such trenches or pits will he of limited 
depth and size, and shall he backfilled with the ~aterial 
excavated therefrom, or other fill material meeting the 
requirements for the zones cut into. Backfill shall be 
compacted to a density at least equal to that of the 
contiguous fill. 

F. When the Contractor directs inspection trenches or test pits 
to be excavated into fills and backfills and materials are 
found to meet all Specification requirements, the excavation 
and refilling shall be paid for as additional work pursuant 
to the applicable provisions of the General Conditions. 
Inspection trenches or test pits, and the refilling of the 
same, shall he at the Subcontractor's expense when it is 
found that the materials do not meet the Specification 
requirements. 

G. Tolerances: See Specification Section 01052, Article 1.8. 

1.8 SUBMITTALS 

A. General submittal requirements are specified in Section 
01300. 

B. At least 90 days before opening borrow areas, the 
Subcontractor shall submit a mining plan for each separate 
borrow area. The plan shall include, method of stripping and 
processing of materials, excavation plan, and a site 
restoration plan. 

c. At least 30 days before commencing blasting operations, the 
Subcontractor shall submit to the Contractor for review a 
detailed blasting plan covering the area to be blasted. The 
blasting plan shall contain complete hole layouts, proposed 
loading, delays and all information required by this 
specification. The contractor may require changes in the 
blasting plan if the results of blasting do not meet 
Subcontract requirements. 

D. All changes in the blasting plan shall be submitted for 
approval at least 48 hours prior to the time of the proposed 
changes. 

E. At least 48 hours before blasting within one-quarter mile of 
a stream course, the Subcontractor shall submi t for approval 
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a plan showing all details of his proposed blasting operation 
and the scheduled time for the blast. 

F. The Contractor's review of the Subcontractor I s proposed 
blasting procedures shall not be construed to relieve the 
Subcontractor of his responsibility to protect existing 
facilities not to be demolished. Any damage done by the 
Subcontractor's operations shall be repaired at 
Subcontractor's expense. 

[1.9 SAFETY PROVISIONS FOR BLASTING]* 

A. The Subcontractor shall provide and operate at all times an 
instrument for the detection of approaching electrical 
storms, including an automatic alarm such as a Litton TSM/C. 

B. Electrical Storms: No explosive material shall be handled, 
transported or in any way made use of during any period or 
electrical storm or lighting or other electrical phenomenon. 
In the event that any such condition should appear imminent 
or occur, or if some known leakage of electricity should 
occur in the neighborhood of, or in, the work, while the 
transport, handling, making-up or charging or other use of 
explosives is being effected, then the work shall be eva
cuated and abandoned completely until at least thirty minutes 
after the condition has ceased or the leakage stopped. 

c. Detonating Explosive Charges: 

1. Only approved exploding devices shall be used for 
detonating charges. Under no circumstances are lighting 
and power cables to be used for detonating. All pipes, 
ducts, track, and other metal shall be properly grounded . 

2. An adequate warning system shall be provided by the 
Subcontractor to ensure that all personnel, staff, 
visitors and anyone else are at a safe distance before 
blasting takes place. 

3 . No radio transmitter shall be operated wi~hin 75 feet of 
the area where electric blasting operations are in 
progress. 

4. No naked lights or sparks are allowed anywhere in the 
vicinity of blasting operations on the surface. 

5. Where detonating is carried out electrically the 
Subcontractor shall take every precaution necessary to 
prevent premature explosions and misfires. Before 
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6 . 

7. 

connection of the detonating wires to the detonating 
cable the round shall be tested for electrical continuity 
in an approved manner with an approved testing device or 
meter. In the event that this testing should show a lack 
of continuity then the round shall be retested leaving 
out one detonator at a time until the fault is 
identified. Should this procedure identify a faulty 
detonator then stemming shal1 be carefully removed from 
the hole ~nd an additional primer inserted and wired into 
the circu_it in place of the defective one. No attempt 
shall be made to draw a defective detonator or primer. 
On satisfactory completion of the circuit all workers 
other than those immediately necessary shall be withdrawn 
to a safe distance before detonating wires are connected 
to the detonating cable, and the connection of the 
detonating cable to the detonator shall be the last 
operation: 

Where detonating is carried out by electricity, following 
a blast, before any person returns to the work place 
affected by the operation, 

a. The detonating cables shall be withdrawn from the 
battery, ·blasting machine or other source of 
electricity and shall be short circuited . 

b . The blasting switch shall be locked in the open 
position. 

Blasting cables and wires shall be clearly 
distinguishable from other cables and wires and shall 
only be used for blasting . 

o. Misfires of Explosive Charges: 

1. Should a misfire occur, then the Subcontractor shall warn 
all persons affected, and no persons other than those 
required shall enter the workings until the charge has 
exploded or, in the case of electrical detonating, an 
interval of at least twenty minutes has ·elapsed after 
operation of the exploder. 

2. A misfired detonator may only be removed from the face by 
means of approved apparatus which permits such an 
operation to be carried out with absolute safety. Under 
no circumstance shall charges which have misfired be 
otherwise tampered with. Should it prove impossible to 
extract the charge with safety, then the contractor may 
authorize the Subcontractor to explode the charge by 
sympathetic detonation, the greatest care being taken to 
ensure that no new hole is drilled to intersect an old 
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one or that the unexploded charge is in any other way 
affected. After the second shot is detonated, the search 
shall be made for the unexploded charge. 

1.10 PROTECTION 

A. The Subcontractor shall preserve and protect the following: 

1. Trees, shrubs and other features remaining as a portion 
of final grading. 

2. Bench marks and monuments, existing structures, fences, 
walks, pavings, curbs, etc. from equipment and vehicular 
traffic. 

3. Utilities not specified for removal. 

4. Excavations from cave-in by shoring, bracing, sheet
piling, underpinning or by other methods. 

5. Bottoms of excavations and soil adjacent to and beneath 
foundations from frost. 

6. Perimeter of excavation to prevent surface water runoff 
into excavation. 

7. Monitor wells to be saved. 

a. Finished work. 

9. Existing features not part of . this Subcontract, e.g. , 
existing roads or existing welts. 

10. Archaeological areas identified by the Contractor or 
encountered during the work. 

11. Displacement monuments. 

1.11 EXISTING CONDITIONS 

The subcontractor shall not disturb the existing asbestos
containing materials burial area shown on the Subcontract 
Drawings. 
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PART 2 - PRODUCTS 

2.1 EXPLOSIVES 

A. A record shall be maintained by the Subcontractor for storage 
and withdrawal of explosive stocks and detonators. The 
inventory record shall be subject to inspection at a~11 times. 
The Subcontractor shall provide such reasonable and adequate 
protective facilities as may be necessary to prevent loss and 
theft of explosives and to minimize hazards of subversive 
action or sabotage. Loss or theft of explosives shall be 
reported to the contractor immediately. Overnight storage of 
explosives and detonators outside of the magazine will not be 
permitted. Only qualified per-·sonnel shall be permitted to 
handle explosives. 

2.2 UNCONTAMINATED FILL MATERIALS 

A. General: 

L Fill materials shall be obtained from required 
excavations and from borrow areas shown on the 
subcontract Drawings or from other approved borrow areas 
selected by the Subcontractor and approved by the 
contractor. 

2. The Subcontractor shall be responsible for obtaining 
required permits and approvals for Subcontractor
selected borrow areas in accordance with the provisions 
of Article SC-11 of the Special Conditions. Designation 
of a borrow area does not incUcate that all material 
within that area meets the Specification requirements 
specified herein. 

HAT-MON 

a. The Subcontractor shall make his own determination 
of any processing or selective excavation that may 
be required, and shall perform testing as required 
to meet the Specifications for the various 
construction materials. 

b. Submittals to the Contractor for approval of sources 
proposed for use by the Subcontractor shall include 
boring logs, borrow area maps and supporting 
laboratory test data . The subcontractor also shall 
provide evidence of availability, right of access to 
private property including access by the Contractor 
for sampling and testing, and his plan for hauling 
the materials to the site. Submittals for approval 
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be received by the Contractor at least 30 days (60 
days for radon barrier materials) before use of the 
material at the site. The contractor may perform 
additional tests to determine if the materials meet 
the requirements specified herein. 

c. Approval will be based on evidence of compliance 
with the requirements specified herein and on 
verification by the Subcontractor that the volume of 
materials available is sufficient for construction 
requirements. 

3. Gradations: Gradations specified shall be as determined 
after delivery ~9 the site, except where normal 
compaction operations reduce materials to acceptable 
sizes, in which case in-place gradations shall be 
acceptable. 

B. Uncontaminated Common/General Fill Materials: Uncontaminated 
common/general fill materials for general fill shall conform 
to the · following requirements. All references to 
"uncontaminated fill" or 11uncontair,inated fill materials" 
shall mean "uncontaminated common/general fill" or 
"uncontaminated common/general fill materials". 

1. Uncontaminated fill materials shall not contain more than 
5 percent, by volume, of organic material or other 
deleterious substances. 

2. Maximum particle size shall not be greater than the 
compacted lift thickness in any dimension, except as 
noted hereinafter. Individual large stones shall be 
distributed within the fill matE{rials to provide visual 
void-free mass, and be able to meet the requirements of 
Article 3.8. For fill areas under pavement locations, 
maximum stone dimension allowed in the upper 6 inches of 
the fill shall be 4 inches. Larger stones may be 
utilized in initial backfill in the lower layers of 
finish grading of the site. 

2.3 CONTAMINATED FILL MATERIALS 

contaminated materials as defined in Article sc-1 of the 
Special Conditions resulting from the clearing, stripping and 
e xcavation operations in contaminated areas. These materials 
shall include materials excavated from tailings piles , 
~indblown and waterborne areas, contaminated sediments from 
drainage ditches and wastewater retention basins, 
recirculation pond, and any other areas designated by the 
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Contractor including vicinity properties and demolished 
materials and debris. 

2.4 DEMOLISHED MATERIALS AND DEBRIS 

A. The demolished materials and debris shall include the 
following: 

B. 

2.5 

2.6 

1. Existing stockpiles of contaminated and uncontaminated 
demolished materials and debris. 

2. Contaminated and uncontaminated demolished materials and 
debris resulting from work specified under Sections 02050 
and 02110. 

3. Rubble and debris located within the site boundary. 

For disposal purposes all demolished materials and debris 
shall be considered as contaminated materials. 

VICINITY PROPERTY MATERIALS 

Excavated contaminated materials resulting from cleanup of 
vicinity properties will be hauled to the site and stockpiled 
on the tailings embankment by others. The subcontractor 
shall 1nake provisions in his schedule and work plan for 
placement and compaction of vicinity properties materials 
stockpiled in the tailings embankment by others. The 
Subcontractor shall make allowances for decontamination of 
vicinity property subcontractor vehicles . 

• If 

ROCKFILL SELECTED BY THE CONTRACTOR 

Rockfill selected by the contractor shall come from either 
existing stockpiles as designated by the contractor or from 
required rock excavations as selected by the Contractor. 

PART 3 - EXECUTION 

3.1 PROTECTION OF EXPOSED SURFACES 

A. During seasonal shutdowns and during other periods of 
prolonged exposure (more than six weeks) of excavated or 
filled areas, the Subcontractor shall provide labor, 
materials and equipment, as required by the Contractor, to 
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maintain and protect exposed surfaces of uncontaminated and 
contaminated materials against wind erosion and excessive 
stonnwater erosion. Prior to the application of protective 
erosion control measures, the exposed surfaces shall be 
sloped to drain and compacted with a smooth drum roller to 
eliminate ruts and ridges fonned by construction equipment. 
Unless otherwise approved by the Contractor, acceptable 
methods of erosion protection are as follows: 

[l. Spraying with Water containing Chemical Additives: 
Acceptable chemical additives are CPB-12 as manufactured 
by Wen-Don Corporation, 206 West 2nd South, Price, Utah 
84501; "Soil Seal concentrate" as manufactured by Soil 
stabilization Products company of Merced< California; 
"Soil-Sement" as manufactured by Midwest Industrial 
Supply, Inc. of Canton, Ohio; or approved equal. Mixing 
and application shall be in accordance with the manu
facturer's recommendations.)* 

2. Covering exposed surfaces with geotextile fabric such as 
"Supac" as manufactured by Phillips Fibers Corporation of 
Sacramento, California, or approved equal. Handling and 
installation shall be as recommended by the manufacturer 
of the product. 

[B. After removal of contaminated materials and completion of 
finish grading, the Subcontractor shall provide labor, mate
rials and equipment as required by the Contractor to protect 
exposed surfaces against erosion . This shall -be achieved by 
spraying with water containing chemical additives such as 
CPB-12 as manufactured by Wen-Don Corporation, 206 West 2nd 
South, Price, Utah 84501; "Soil Seal Concentrate", as manu
factured by Soil Stabilization Products company of Merced, 
California; "Soil-Sement" as manufactured by Midwest Indus
trial Supply, Inc. of canton, Ohio; or approved equal. Mixing 
and application shall be in accordance with the manufactur
er's recommendations. Exposed rock surfaces do not require 
treatment. The soil sealant shall only be applied to areas 
that are backfilled or where uncontamin.ated soils remain.)• 

[C. Following a seasonal shutdown or period of prolonged exposure 
of more than six (6) weeks, the Contractor will verify by 
density test, that the last lift of material placed has been 
maintained at the applicable minimum specified density. 
Verification by density test will be performed prior to plac
ing any additional materials on the surface and at frequen
cies described in Article 3.7. Material failing to meet the 
specified density requirements shall be removed or reworked 
to satisfy the minimum specified density requirements.]* 

* P . I.D. 09-5-15 
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3.2 EARTHWORK - GENERAL 

A. Preparation: 

1. Clearing and s~ripping shall be as specified in Section 
02110. 

2. Required lines, levels, contours and datum shall be 
identified before the start of earthwork operations. 

3 . The Subcontractor shall verify the existing above-ground 
and underground utilities, identify them, and notify the 
Contractor immediately of his finding, if any, for 
appropriate action. 

B. Dewatering and Drainage: Prior to commencement of earthwork 
operations, the Subcontractor shall verify that the 
dewatering and drainage facilities are constructed and . 
operational in accordance with the requirements of Section 
02141. 

C. In order to avoid cross-contamination of uncontaminated 
material, the contaminated and uncontaminated materials shall 
be kept separated during earthwork operations. Stockpiles of 
contaminated materials shall be placed on contaminated areas 
and the drainage collected in the retention basin. 

D. Earthwork shall conform to lines and grades indicated on the 
Subcontract Drawings or specified in this Section. 

E. The excavated uncontaminated common materials, where 
practicable, shall be used as fill . in various areas of the 
sites including general fill, roadw~y fill, structure fill, 
backfill , fill for the final grading of the site and for the 
construction of the tailings embankment, as required. 

F. The excavated uncontaminated rock materials shall be placed 
in the spoil area indicated on the Subcontract Drawings. The 
Contractor may direct the Subcontractor to place selected 
excavated uncontaminated rock materials in stockpiles. 
Rockfill selected by the Contractor shall come from existing 
or new stockpiles of selected, excavated, uncontaminated 
rock. 

3.3 EXCAVATION 

A. General: 

1. Excavation shall be carried out to reach the lines and 
grades indicated on the Subcontract Drawings or specified 
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herein, or, in the case of contaminated materials, as 
required by the Contractor's Health Physics Personnel. 

2 • At all times, the .. Subcontractor shall conduct his 
operations in such a manner as to prevent free standing 
water and contamination of uncontaminated materials. The 
Subcontractor shall, as a minimum, take the following 
measures to safeguard against such problems: 

a. Water leaving a contaminated excavation area or 
contaminated area otherwise disturbed by 
construction acti v,i ties shall be routed into the 
retention basin as specified in Section 02141. 

b. Exposed surfaces of contaminated and uncontaminated 
materials excavations · shall be protected from 
erosion as specified in Article 3.1 above. 

3. The Subcontractor shall remove all excavated material 
from the excavation site and dispose of it in fills 
required at the site or use it for other purposes, as 
approved. 

4. Unsuitable or low density subgrade material not readily 
capable of in-place compaction shall be excavated as 
directed by the Contractor and disposed of as specified 
in Article 3.4. 

[5. Adequate working space for safety of personnel shall be 
provided within the limits of the excavation. Extra 
precautions shall be taken to protect workers when exca
vating near steep rock faces. Boulders or loose rock on 
the rock face shall be removed as they become exposed.)* 

6. Except as otherwise noted, care shall be exercised to 
preserve the material below and beyond the lines of all 
excavation. Where excavation is carried below grade, the 
Subcontractor shall backfill to the required grade or to 
indicated invert grade, as specified, and recompact the 
backfill to meet the existing conditions. 

7. Excavation for the convenience of the Subcontractor shall 
conform to the limits approved by the Contractor and 
shall be at no additional expense to the Contractor. 

8. Excavated material shall be placed at sufficient distance 
from edge of excavations to prevent cave-ins or bank 
slides . Slopes of excavated cuts and stockpiles shall 

* P.I.D. 09-S-15 
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not be steeper than 2 (H) to 1 (V) unless indicated 
otherwise on the Subcontract Drawings • 

.9. Where practicable, suitable materials removed from 
excavation shall be used as fill or backfill. 

B. contaminated Materials Excavation: 

1. Contaminated ~aterials excavation shall include 
excavation of (a) contaminated materials from the 
tailings pi'les at the Monument Valley site, (b) windblown 
and waterborne off-pile areas including wet slimes and 
rippable rock, at both sites, and (c) existing retention 
basins and dikes and heap leach pads area. The 
Subcontractor shall -minimize the open excavation area of 
contaminated materials at any time during excavation 
work. The Subcontractor shall operate from one or two 
sides at one time, progressing uniformly to opposite 
sides for compl_etion, unless directed otherwise by the 
Site Manager. Contaminated materials shall be excavated 
to the depths indicated on the subcontract Drawings, or 
as required by the Contractor, and placed in the proper 
part of the tailings embankment. Contaminated materials 
will be excavated generally in priority of its placement 
in the tailings embankment to minimize rehandling and 
stockpiling. Excavation shall be carried out to the 
limits and grades required by ·the Contractor. Rock 
requiring drilling and blasting operations shall not be 
included in this excavation. 

[ 2. The subcontractor shall remove contaminated material from 
rippable rock surface to acceptable finish. Examples of 
an acceptable rock finish are available at each site. The 
locations of areas with an acceptable rock finish are 
shown on the Subcontract Drawings. The Subcontractor 
shall employ whatever equipment methods are necessary in 
order to achieve an acceptable rock finish, and remove 
windblown/waterborne contamination from within rock 
crevices.]* 

3. During excavation operation, tests will be performed by 
the Contractor to determine radioactive contamination of 
the material to be excavated. 

c. Uncontaminated Materials Excavation: 

1. General: Uncontaminated materials excavation shall 
include excavations of uncontaminated materials from the 

* P.I.D . 09-S-15 
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2. 

various areas of the site. The excavated materials shall 
be used as fill in various areas of the sites including 
construction of berms, dikes, general fill, roadway fill, 
structure fill, backfill, and fill for final grading of 
site, as required. Uncontaminated excavated material may 
be stockpiled for later use. 

Rock Excavation: 

a. The subcontractor shall perform required rock 
excavation to the limits shown on the Subcontract 
Drawings or as directed by the Contractor. 

b. Care shall be exercised to avoid excessive overbreak 
beyond or below grade lines of excavation. 

c. Blasting methods and procedures shall be such that, 
upon completion of the excavation, all rock surfaces 
will be sound and relatively uniform. Explosives 
shall be of such quantity and power and shall be 
used in a manner that will minimize opening of seams 
and disturbing of rock outside the prescribed limits 
of excavation. As the excavation approaches its 
final limits, the depths of holes for blasting and 
the quantity of explosives used for each hole shall 
be reduced so that the rock underlying or adjacent 
to the final limits is not shattered or otherwise 
disturbed. 

d . The Subcontractor shall remove all shattered 
material and debris from excavation. 

e. Excavated rock materials s'hall be used as fill, 
where required, or may be stockpiled in approved 
locations for later placement as fill. 

f. Where shown on the Subcontract Drawings, rock shall 
be chipped or ground to final grade. Blasting or 
ripping of rock within this area will not be 
permitted. 

3. Permanent Drainage Ditches Excavation: 

HAT-MON 

a. Ditches shall be excavated true to line and grade. 
Any erosion which occurs to ditch excavation before 
placing erosion protection materials shall be 
repaired with compacted backfill . All such repairs 
shall be at Subcontractor's expense and shall not be 
included in pay quantities, unless otherwise shown 
on the Subcontract Drawings. 
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b. Where the subgrade consists of common fill, the 

subgrade shall be compacted as specified in Article 
.3. a below. After compaction has been completed, 
finish grading shall be done in such a manner that 
the sideslopes and bottom are rendered smooth 
surfaces . All loose rocks, brush, roots, large 
clods, and other objects shall be removed before 
placement of the bedding material and the riprap 
material. 

4. Borrow Area Excavation: 

a. General: 

1) Borrow areas for general fill are indicated on 
the Subcontract Drawings. 

2) 

3) 

Borrow areas shall meet 
negotiated requirements as 
Contractor. 

Necessary clearing, grubbing, 
debris shall be performed by 
as incidental operations 
excavation. 

al 1 permit and 
required by the 

and disposal of 
the Subcontractor 
to the borrow 

4) After borrow excavations are completed, borrow 
areas shall be graded to drain. Natural 
drainage patterns shall be maintained. 

5) Where general fill materials are not available 
in sufficient quantity from the required 
excavations, such materials shall be obtained 
from approved offsite borrow areas. 

b. The Subcontractor shall notify the contractor at 
least 30 days in advance of opening any borrow area 
so that adequate time will be allowed for testing 
the material. 

3.4 DISPOSAL OF EXCAVATED MATERIALS 

A. Contaminated Materials: All contaminated materials excavated 
from the Mon tailings piles, retention basins, heap leach 
pads, windblown, and other areas of the site shall be used in 
the construction of the tailings embankment as specified 
herein. Contaminated material will be placed in the tailings 
embankment by priority generally as indicated Article 
3.5.B.5 . Radiological monitoring of contaminated materials 
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or construction expediency may change this priority, as 
directed by the Contractor. 

- B. Uncontaminated Materials: 

1. Materials excavated from the sites, including excavations 
for drainage ditches which do not classify as 
contaminated materials, shall be used as uncontaminated 
material fill for construction of various features, or 
stockpiled for later use for site grading as specified in 
this Section and as required by the Contractor. 

2. Where used in fills, such material shall be transported 
directly from the excavation and placed in its final 
position in such fills whenever possible. · If required by 
the Subcontractor's schedule, the material may be placed 
temporarily in stockpiles at approved locations. 
Material in stockpile shall be protected from 
contamination of any kind that would render it unsuitable 
for use in fills. 

3. Clean, sound1 unweathered rock, of suitable material, 
from the required excavation may be incorporated into 
fills, after proce~sing as necessary, provided it meets 
the appropriate specifications and as approved by the 
Contractor. 

4. Uncontaminated Common and Rock Materials: See Article 
3.2, Paragraphs E and F. 

5. Garbage, refuse, debris, oil, and any waste material 
which is harmful to the environment shall be removed from 
the job site and disposed of offsite in a manner approved 
by the authority having jurisdiction over the offsite 
disposal facility. 

6. Excess uncontaminated materials shall be disposed of on 
site or in the spoil area shown on the Subcontract 
Drawings as approved by the Contractor. 

c. Disposal of Demolished Materials and Debris: 

1. Existing stockpiles of demolished materials and debris, 
and demolished materials and debris resulting from 
demolition work specified in Section 02050 shall be 
disposed of in the tailings embankment conforming to the 
applicable provisions of this Section and as required by 
the Contractor. 

2. During construction of the tailings embankment, provision 
shall be made to leav e required space at proper location 
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-

in the embankment for the placement of the demolished 
materials and debris resulting from the demolition work 
specified in Section 02050. 

3.5 FILL CONSTRUCTION 

A. General Requirements: 

1. Clearing and stripping shall be as specified in Section 
02110. 

2. Fill materials shall be placed and compacted to the lines 
and grades shown on the Subcontract Drawings or as 
required by the Contractor. 

3 ~ Prior to placing of uncontaminated fill materials, the 
subgrade will be radiologically surveyed by the. 
Contractor to confirm that EPA standards have been met. 
These radiological surveys may cause delays to backfill 
operations of up to seven working days. The 
Subcontractor shall plan his work accordingly. 

4. If any portion of the materials placed as ,fill does not 
meet the specified requirements, the Subcontractor shall 
remove such material and replace it with fill materials 
meeting the specification at no additional cost to the 
contractor. 

s. Constructed fills shall be maintained to meet the 
requirements of this Specification until final completion 
and acceptance of the Work. . This shall include all 
measures to prevent erosion or contamination during 
construction, including contamination by radioactive 
material. During seasonal or other extended shutdowns, 
all exposed surfaces shall be protected with special 
treatments specified in Article 3.1 above. 

B. Placing Requirements: 

1. Prior to placement of materials, the in-place density of 
the subgrade shall be as specified in Article 3. 9. 
Subgrade preparation, where required, shall be as 
specified in Article 3.8. 

2. No material shall be placed on any portion of the 
subgrade or against or upon any structure until consent 
to place such fill has been obtained from the contractor. 
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3. Fill materials may require moisture conditioning (wetting 
or drying} prior to compaction. Some tailings slimes 
particularly will require spreading and extended drying 
time prior to compaction. 

4. Fill materials shall be placed in continuous and 
approximately horizontal lifts for their full length and 
width unless otherwise specified or spec-ifical.ly 
permitted by the contractor. 

5. The fallowing sequence shall be followed in placing 
materials in the tailings embankment: 

[7. 

{a. Materials from the heap leach pad area and the old 
pile area at Monument Valley including demolished 
materials, boulders, ore and debris.)* 

b. Tailings materials from the new pile area at 
Monument Valley. 

c. Contaminated materials from windblown, waterborne 
and off pile areas. 

d. Vicinity property material as delivered to the site 
and as directed by the Contractor. 

e. Excess uncontaminated materials from required 
excavations, including retention basin dikes. 

f. Radon barrier material: The entire thickness shall 
be amended with 10 percent bentonite. 

g. Bedding material. 

b. Riprap protection. 

Method of dumping and spreading the materials shall 
ensure unifonn distribution of the material. 

The loose thickness of each layer shall not be greater 
than that required to achieve the specified compaction. 
For material containing particles having a maximum 
dimension of less than 10 inches the loose lift thickness 
shall not exceed 12 inches. For material containing 
particles greater than 10 inches, the loose lift shall be 
kept to the minimum constructible thickness, as approved 
by the Contractor. Oversize material shall be placed in 

* P.I.D. 09-S-15 
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8. 

9. 

10. 

accordance with Article 3 . 5 . B.10 and graded to avoid 
ponding of surface water. Oversize material shall be 
compacted in accordance with Article 3 • 5. C. 8. Rubble and 
boulders from Monument Valley shall be broken to ·· a 
maximum rock size of 36 inches before placing in the 
tailings embankment.]* 

Unless otherwise indicated, fill materials shall be 
placed to a grade no flatter than 2 percent to facilitate 
drainage of water. In areas where ponding cannot be 
prevented or ponding has occurred and fill is required to 
be placed, placing shall begin only after the area is 
dewatered and permission to place is obtained from the 
contractor. 

Materia1.s shall not be placed on frozen subgrade or 
frozen fill, nor shall frozen material be used as fill. 

Bulky (demolished materials and debris) materials shall 
be disposed of in the lower portion of the tailings 
embankment fill. The materials shall be placed evenly in 
each lift to minimize the volume of voids created in the 
disposal mass and to avoid nesting. Organic matter shall 
be distributed to provide a concentration of not more 
than five percent in any area of the embankment. 

11. When no longer needed for control of contamination, as 
determined by the. Contractor, the retention basins, 
recirculation pond, and the like shall be removed and the 
area restored. 

c. Compaction Requirements: 
, 1 

1. Each lift of fill materials shall be compacted to a 
minimum density specified in Article 3 . 9. 

2. During compaction, the moisture content of fill material 
shall be maintained to achieve specified density. Uniform 
moisture distribution shall be obtained by disking, 
blading, or other methods approved by ·the contractor 
prior to compaction of a lift. 

3. If the surface of the prepared foundation or the rolled 
surface of any lift of fill is too dry or too smooth to 
bond properly with the lift of material to be placed 
thereon, it shall be scarified and moistened by 
sprinkling to the acceptable moisture content prior to 
placement of the next lift of fill. 

* P . r.o. 09-s-1s 
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4. If the rolled surface of any lift of the fill in place is 
too wet for proper compaction of the lift of fill 
material to be placed thereon, it shall be removed, 
allowed to dry or worked with harrow, scarifier, or other 
suitable equipment to reduce the water content to the 
required amount, and then re-compacted before the next 
succeeding lift of fill is placed. 

5. Fill placed at densities lower than the specified minimum 
density or at moisture contents that make compaction 
difficult shall be reworked to meet the density and 
moisture requirements or removed and replaced by 
acceptable fill compacted to meet these requirements. 

6. Uncontaminated fill material in the stockpile areas shall 
be placed by spreading with a bulldozer and track 
walking. Lift thickness before compaction shall not 
exceed one foot . Compaction shall be accomplished by 
routing of hauling and spreading equipment uni ts. -· --

7 . Unfavorable Weather: Placing, spreading, rolling or 
compacting fill material that is frozen or thawing, or 
during unfavorable weather conditions shall not be 
permitted. 

8. compaction of f ill with more than 30 percent retained on 
a 3/4-inch standard sieve: 

HAT-MON 

a. Prior to compaction, mater'lals shall be moisture 
conditioned as approved by the Contractor. rf 
required, moisture addition shall be limited to the 
amount of water required to lubricate rock 
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taken not to increase the moisture - content of 
underlying soils. 

b. Compaction shall be accomplished by any of the 
following combinations of passes and equipment, or 
approved equal combination: 
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Equipment 

BOMAG Vibratory Roller 
Model 213D 

CAT CS 553 Vibratory 
Roller 

CAT compactor Model 
825C 

Raygo Vibratory Roller 
Model 400A 

Track-Type Tractor with 
Ground Pressure of at 
Least 9.8 psi 

Towed SxS Sheepsfoot, 
Fully Ballasted 

Minimum No. 
of Passes for 

90% co111paction 

2 

2 

2 

2 

3 

3 

Minimum No. 
of Passes for 

95% compaction 

4 

4 

4 

4 

5 

4 

c. Depending on soil conditions, the subcontractor may 
be required to change the compaction equipment or 
increase the number of passes to achieve the desired 
compaction. Approval of a combination of equip~ent 
and number of passes suitable for certain soil types 
and conditions may not apply to different soil 
conditions. 

d. Materials shall not be subject to requirements of 
Article 3.8.A. 

3.6 ROCKFILL PLACEMENT 

A. Selected rockfill shall be placed as shown on the Subcontract 
Drawings or as directed by the Contractor. Rockfill shall be 
placed by end dumping and may be spread by bulldozers or 
other suitable equipment. 

B. Rockfill shall be placed so that larger stones are well 
distributed throughout the mesh. Rearranging of individual 
stones will be required to the extent necessary to obtain a 
reasonably well graded distribution of stone sizes. 
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C. Excavated rock other than rockfill selected by the Contractor 

shall be placed on the designated spoil area or in other 
areas within the site as designated by the contractor. 
Spoiled rockfill shall. be compacted by routing tracted 
construction equipment over the surface. 

3.7 FIELD QUALITY CONTROL 

A. General: The Contractor will take samples and perform tests 
throughout the construction period, and the Subcontractor 
shall cooperate in providing access for the Contractor to 
areas where testing is to be performed and shall schedule his 
placing to avoid interference with the testing operations. 

B. Tests: The Contractor will perform the following tests on a 
regular basis. 

1. In-place density and moisture content tests where density 
is specified will be as follows: 

a. A minimum of one test per 1000 cubic yards of 
contaminated and unconta10.inated materials placed 
excluding radon barrier material. At least two 
tests shall be performed for each day of material 
placement in excess -of 150 cubic yards. 

b. Foundation and Subgrade: Prior to placing the first 
layer of material on the foundation, the subgrade 
will be inspected to assure that it has no sign of 
deterioration due to frost action, erosion due to 
rainwater, rutting, areas of subsidence, or drying 
out of the surface. The., inspection shall verify 
that the foundation surface has been moistened, but 
there is no standing water on the surface and that 
the foundation surface of cohesive soils has been 
scarified or penetrated to ensure proper bonding of 
overlying material. Unacceptable surface material 
shall be either removed or excavated and recompacted 
to Specification requirements. 

(c. A minimum of one test per 30,000 sq. ft. on the 
surface of previously placed materials after a 
seasonal shutdown or period of prolonged exposure 
and prior to placing additional materials.]* 

2. The placing and compaction of temporary stockpiles will 
be subject to the approval of the Contractor. 

* P.I.D. 09-S-15 
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3.8 SUBGRADE PREPARATION 

A. Subgrade Preparation: Subgrade preparation includes fine 
- grading and compaction of excavations, backfills, embankments 

(including stockpiles) upon which pavement, surfacing, base, 
subbase, and riprap or other structures are constructed. 

-

-

B. The entire surface of the subgrade shall be plowed, harrowed, 
and mixed to a depth of at least 6 inches. Compaction shall 
be carried out for the full area below finished subgrade to 
at least the density specified in Article 3.9 below. 

3.9 COMPACTION DENSITIES 

A. Subgrade of permanent drainage ditches and embankments, and 
each layer of embankment and backfill shall be compacted to 
at least the following percentage of maximum dry density, as_ 
determined by ASTM 0698 test method: 

1. Subgrade Preparation: 

2. Subgrade Preparation for 
Permanent Drainage Ditches 

3. Tailings Embankment Fill 
Except Top 3 feet 

4. Tailings Embankment Fill 
Top 3 feet Immediately Below 
the Bottom of Radon Barrier 

5. Trench Backfill and 
Common Fill 

6. Site Restoration 

3.10 DISPLACEMENT MONUMENTS 

90 percent 

95 percent 

90 percent 

95 percent 

95 percent 

90 percent 

Displacement monuments shall be furnished and installed by 
the Subcontractor as shown on the Subcontract Drawings. The 
Subcontractor shall take precautions not to damage the 
existing monument or new monuments once they are installed. 
Damaged monuments shall be replaced by the Subcontractor at 
no additional cost to the Contractor. The Subcontractor 
shall add extension rods to existing monuments as the fill is 
being placed. All displacement monuments shall be 
permanently protected as shown in the Subcontract Documents. 
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PART 4 - MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

A. Measurement for payment for the following items of earthwork 
will be by the cubic yards of material excavated and placed 
in the disposal cell. The quantities for payment will be 
computed by average end area method from surveys conducted 
before and after fill operations. Separate measurement for 
payment will not be made for excavation of the materials in 
their original locations. A survey of the existing tailings 
embankment will be required by the Subcontractor prior to 
placement of any materials on the embankment . 

.. 
1. Placement in the Tailings Embankment of all Contaminated 

and Other Materials Including Demolished Materials, 
Debris, Rubble and Vicinity Property Materials (Bid 
Schedule Item 401) 

B. Measurement for payment for the following items of excavation 
will be by the cubic yards of materials excavated . The 
quantities for payment will be computed by average end area 
method from surveys conducted before and after excavation 
operations: 

1. Rock Excavation for Finish Grading of the Mexican Hat 
Site Including Ditches and Gullies and Grinding or 
Planing of Rock Adjacent to the North Ditch (Bid 
Schedule Item 801) 

c. Measurement for payment for the following items of fills will 
be by the cubic yards of materials. placed. The quantitie.s 
for payment will be computed by average end area method from 
surveys conducted before and after placement: 

1. Uncontaminated Material Fill for Finish Grading of the 
Mexican Hat and Monument Valley Sites (Bid Schedule Item 
802) 

2. Rockfill Selected by Contractor for Finish Grading of the 
Mexican Hat Site (Bid Schedule Item 803) 

o. Measurement for payment for the following items of work will 
be by the acre measured in the horizontal plane from surveys 
conducted before and after the work as shown on the 
subcontract Drawings, or by the methods determined by the 
contractor: 

1. Fine Grading of Existing Side Slopes of the Tailings 
Embankment (Bid Schedule Item 402) 
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2. Cleanup of Rock Surfaces at the Mexican Hat and Monument 
Valley Sites (Bid Schedule Item 403) 

E. Separate measurement for payment will not be made for the 
following items, and such work will be considered incidental 
to the related items of work: 

l. Subgrade preparation. 

2. Stockpiling of excavated materials. 

3. Required rehandling of materials. 

4 • Blasting. 

S. Borrow area excavation, restoration, reseeding and 
incidental activities. 

6. Protection of exposed surfaces during shutdown. 

F. Overexcavation: Overexcavation for the Subcontractor's 
convenience or due to error or lack of control by the 
Subcontractor will not be measured for payment. At the 
discretion of the Contractor, overexcavation shall be 
backfilled with compacted uncontaminated fill, as required, 
at the Subcontractor's expense. 

G. Separate measurement for payment will not be made for any 
other excavations or fills specified in this Section. 

R. Measurement for payment for furnishing and installing 
displacement monuments will be by tq.e number of new monuments 
installed. The price shall include ' extending and protecting 
the existing displacement monuments . (Bid Schedule Item 404) 

4.2 PAYMENT 

A. Payment for the item of Article 4.1.A above will be by the 
applicable unit price per cubic yard quoted therefor in the 
Bid Schedule. The price quoted shall include full 
compensation for excavating, loading, hauling, unloading, and 
placing the excavated materials in their final locations 
including all clearing, stripping, grading, shaping, 
preparing subgrade, compacting, temporary stockpiling and 
required rehandling. 

B. Payment for the items of Article 4.1.B above will be by their 
applicable unit prices per cubic yard quoted therefor in the 
Bid Schedule. The prices quoted shall include full 
compensation for excavating, hauling, and placing the 
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c. 

D. 

excavated materials in temporary stockpiles, or in spoil 
areas if excess or unsuitable for use as fill, as required, 
including all clearing, stripping, shaping, and compacting 
such stockpiles or areas as specified. 

Payment for the items of Article 4 .i.c above will be by their 
applicable unit prices per cubic yard quoted therefor in the 
Bid Schedule. The prices quoted shall- include full 
compensation for hauling the materials from excavated areas 
or retrieving the m~terials from temporary stockpiles, and 
placing and compacting the materials in their final. locations 
including all clearing, stripping, grading, shaping, 
preparing subgrade , and compacting. The prices quoted shall 
also include full compensation for furnishing imported 
uncontaminated materials from the Subcontractor's own 
sources. No separate payment will be made for temporary 
stockpiles and rehandling or for moisture/dust controls which 
are considered included in the subcontract unit prices. 

Payment for the items of Article 4.1.D above will be by their 
applicable unit prices per acre quoted therefor in the Bid 
Schedule. The prices quoted shall include full compensation 
for removing the materials from the required areas, as 
required, and placing the excavated materials in their final 
locations including all grading, shaping, preparing subgrade, 
and compacting, as required. 

. 
E. Separate payment will not be made for the items mentioned in 

Article 4. 1. E above. All costs for such work will be 
considered to be included in the prices quoted for the 
applicable related items of work. 

F. Separate payment will not be made fer any other excavations 
or fills specified in this Section. All costs for 
excavations or for furnishing and placing such fills will be 
considered to be included in the related i terns of excavation. 

G. Payment for furnishing and installing new displacement 
monuments will be by the unit price per each quoted therefor 
in the Bid Schedule. 
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SECTION 02228 

RADON BARRIER 

PART 1 - GENERAL 

1.1 SCOPE 

A. This Specification Section covers the following: 

1. Production of radon barrier materials by mixing bentonite 
with uncontaminated soil from borrow areas RB-4 and RB-7. 

2. Placement of the radon barrier layer in the construction 
of the cover for the tailings embankment. 

1.2 RELATED WORK 

A Section 00800 - Special Conditions 

B. Section 01052 - Layout of Work and Surveys 

C. Section 01300 - submittals 

o. Section 01500 - construction Facilities 

E. Section 01560 - Temporary Controls 

F. Section 02200 - Earthwork 
,. 

1.3 DEFINITIONS 

A. Radon Barrier - The layer constructed on top of the 
contaminated materials in the tailings embankment consisting 
of bentonite amended soils from borrow areas RB-4 and RB-7. 

The purpose of this layer is to retard the emanation of radon 
gas from the tailings embankment into the atmosphere and to 
reduce infiltration of incident precipitation into the 
tailings embankment. 

B. Cover - See Section 02200. 
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1.4 APPLICABLE PUBLICATIONS 

A. The publications listed below form a part of this 
-- Specification to the extent referenced. The publications are 

referred to in the text by the basic designation only. 

-

1. American Society for Testing and Materials (ASTM): 

0422-63 

0698-78 

01140-54 

01556-90 

D2167-84 

02216-90 

02922-81 

D4643-87 

Method for Particle-Size Analysis of Soils 
(R1972) 

Test Methods for Moisture-Density Relta
tions of Soils and soil-Aggregate Mixtures 
Using 5.5 lb. (2.49-kg) Rammer and 12-in. 
(305-mm) Drop 

Test Method for Amount of Material in Soils 
Finer than the No. 200 (75-um) Sieve (RJ.971) 

Test Method for Density of Soil in Place by 
the Sand-Cone Method 

standard Test Method for Density and Unit 
Weight of Soil In-Place by the Rubber
Balloon Method 

Test Method for Laboratory Determination of 
Water (Moisture) Content of Soil and Rock 

Test Methods for Density of Soil and Soil
Aggregate in Place by Nuclear Methods 
{Shallow Depth) 

Standard Test Method for Determination of 
Water {Moisture) Content of Soil by the 
Microwave oven Method 

2. American Petroleum Institute (API): 

Specification 13A, Section 4, Specification for Oil Well 
Drilling-Fluid Materials 

1.5 QUALITY ASSURANCE 

[A. The Contractor will take soil samples and perform moisture, 
density, gradation and other tests to ascertain that the work 
is being performed in compliance with these Specifications. 
Samples will be taken during excavation and on the fill 
itself . The Contractor will conduct the density and other 
tests on the fill and related laboratory testing at 
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B. 

frequencies described in Article 3. 5. The Subcontractor 
shall re:move surface material and render assistance as 
necessary to enable sampling and testing.]* 

Methods of Sampling and Testing: 

1. Particle Size Analysis including Percentage Passing No. 
200 Sieve (and excluding hydrometer analysis): ASTM 0422 

2. In-Place Density: ASTM D1556, D2167, or D2922 

3. Moisture Content: ASTM D2216 or D4643 

4. Laboratory Moisture-Density Relations: ASTM D698 

c. Suitability of Materials: The suitability of materials for 
radon barrier will be determined by the Contractor. The 
materials shall be approved material meeting the requirements· 
of this Specification and obtained from Contractor-approved 
borrow sources. 

D. The Contractor may direct that inspection trenches or test 
pits be cut into the radon barrier to determine that the 
Specification requirements have been met. Such trenches or 
pits will be of limited depth and size, and shall be 
backfilled with the material excavated therefrom, or other 
material meeting the requirements for the radon barrier. 
Backfill shall be compacted to a density at least equal to 

- that specified for radon barrier. 

-

E. When the Contractor directs inspection trenches or test pits 
to be excavated into compacted radon barrier and materials 
are found to meet all Specification requirements, the 
excavation and refilling shall be paid for as additional work 
pursuant to the applicable provisions of the General 
Conditions. Inspection trenches or test pits, and the 
refilling of the same, shall be at the Subcontractor's 
expense -when it is found that the materi.als do not meet the 
Specification requirements. 

F. Tolerances: See Specification Section 01052, Article 1 . 8 . 

PART 2 - PRODUCTS 

2 .1 MATERIALS 

A. Radon barrier materials shall be a mixture of radon barrier 
soils and bentonite. 

* P. I.O. 09-S-15 
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B. Radon Barrier soils: Radon barrier soils shall be produced 
by selective excavation of material from borrow areas RB-4 
and RB-7. Materials unsuitable for use as radon barrier 
material which are produced due to over-excavation or removal 
of overburden shall be stockpiled at the borrow site in areas 
selected by the Subcontractor and subject to Contractor's 
approval. Stockpiled materials shall be used later· for site 
grading or borrow area reclamation. The radon barrier soils 
shall meet the following criteria: 

1. Radon barrier soil shall meet the following gradation 
limits prior to mixing with bentonite: 

Sieve size 
4-inch 
3/4-incb 
No. 4 
No. 60 
No. 200 

t Passing by Weight 
100 

70-100 
50-100 
15-100 

s-100 

2. Radon barrier soil shall not contain more than 5 percent 
by volume of organic material, roots more than 1/4 inch 
in diameter o~ other deleterious substances. 

3. The Subcontractor shall perform testing as required to 
ensure that the materials meet the specification 
requirements. 

4. Clod sizes in radon barrier materials shall be 1 inch or 
smaller. The Subcontractor shall screen or otherwise 
process materials as required • . -.. 

c. Bentonite: 

1. Bentonite shall be high swelling, unaltered, sodium 
montmorilonitic clay. High swelling is defined as the 
ability of two grams of bentonite, mecha~ically reduced 
to 100 mesh, to swell in water to an apparent volume of 
10.0 cubic centimeters or more when added a little at a 
time, to 100 cubic centimeters of distilled water in a 
graduated cylinder. 

2 . Colloid content of the base bentonite, mechanically 
reduced to 100 mesh, shall exceed 33 percent as measured 
by evaporating the suspended portion of a 2 percent 
solution after 24 hours of sedimentation in a beaker. 

3. Bentonite shall have the following physical properties 
determined in accordance with the requirements of A.P.I. 
Specification 13A, Section 4: 
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Grit Content (plus 200 Mesh 
wet sieve analysis) 

Viscosity (600 RPM) 

Filtrate (30 minutes) 

Moisture Content 

55% maximum 

6 cps minimum 

30 mils maximum 

101 maximum 

4. Dry fines of the bentonite shall be: 

100% passing Number 4 sieve by weight 

15% maximum passing Number 200 sieve by weight 

5. Bentoni te shall be protected from the weather during 
shipping and storage. 

6. A certified material test report (CMTR) or Certificate of 
Compliance (C of C) shall be furnished with e:ach lot 
number of bentonite delivered to the site. If a CMTR or 
C of C is not furnished, testing shall be performed by 
the subcontractor to demonstrate that all physical 
properties required by API and the specifications have 
been met. All CMTR's, c of C's and/or test results shall 
verify that each lot of bentonite meets the specified 
requirements or the material sliall be rejected. No 
bentonite material shall be mixed or placed prior to this 
verification. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Protection of exposed surfaces shall ,be as specified in 
Article 3.1 of Section 02200. 

B. Dust control measures shall be as specified in Section 01560. 

c. Clearing and stripping shall conform to Section 02110. 

3.2 BORROW AREA EXCAVATION 

A. Only portions of the area within the designated borrow area 
contain material suitable for mixing with bentonite to 
produce radon barrier material. The material shall meet the 
requirements specified in Article 2 .1 . B. Subcontrac-=:or shall 
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identify the areas that contain material suitable for radon 
barrier material prior to the excavation. 

B. Excavations shall not be within 50 feet of the shoulders of 
the existing Navajo Nation road that separates the borrow 
areas. 

c. Excavations for radon barrier soils to be used for mixing 
with bentonite to produce radon barrier materials shall be 
carried out in the presence of a qualified technician 
employed by the Subcontractor. 

D. Mater3:~ls excavated for mixing with bentonite to produce 
radon barrier shall not be used for other purposes except as 
approved by the Contractor. 

3.3 MIXING OF RADON BA.~IER 

A. The radon barrier soil shall be thoroughly mixed with 
bentonite. The bentonite content shall not be less than 10 
percent by weight. The percentage shall be determined by 
dividing the dry weight of bentonite by the dry weight of 
soil without bentonite. 

[B. Mixer: The mixer for mixing bentonite with the radon barrier 
material shall be capable of thorou_ghly mixing and con
trolling the percentage, by weight, of bentonite, soil and 
water. The mixer shall be the following, or approved 
equal:)* 

c. 

1. Pug-mill, Pioneer Model 425P st~bilizer plant. 

[Text Deleted)* 

Submittals: Sixty days after award of Subcontract, 
Subcontractor shall submit, for approval, a narrative on 
the radon barrier material will be mixed, placed 
compacted. The narrative shall include .the following: 

the 
how 
and 

1. Description of equipment used, including manufacturer's 
specifications. 

2. Narrative of mixing operations, including how the 
bentonite, soil and water will be mixed; how quantities 
will be determined; and the duration of mixing. 

* P.I.D. 09-S-15 
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3. Procedures for calibrating the mixing equipment to show 
the proper nix is obtained and procedures for verifying 
calibration during operations. The plant shall be 
calibrated just before start• of operation as well as 
during operation. 

D. If stationary plant is used to mix the radon barrier 
material, the Subcontractor shall locate the plant so as not 
to interfere with other operations. At the end of the work, 
foundations shall be removed and disposed of by the 
Subcontractor, and the site restored as approved by the 
Contractor. 

E. The contractor may visually inspect the mixture for 
uniformity and consistency. Adjustments to mixing or 
procedures may be required by the Contractor to provide a 
uniform mix. 

3.4 PLACEMENT AND COMPACTION OF RADON BARRIER 

A. The radon barrier material shall be laid down in controlled 
lifts as specified in this Section. 

B. Unless otherwise specified or indicated herein or elsewhere 
in the Subcontract Drawings, placement and compaction of the 
radon barrier material shall conform to the applicable 
provisions of Section 02200. 

c. Unfavorable Weather: Placing, spreading, rolling or 
compacting fill material that is frozen or thawing, or during 
unfavorable weather conditions will .not be permitted. If the 
work of placement of radon barrier material is interrupted by 
heavy rain or other unfavorable weather, such work shall not 
be resumed until ascertaining that the moisture content and 
density of the previously placed soil are acceptable to the 
Contractor. 

D. The subcontractor shall only work on an area that can be 
completed in one working day. Completion shall be defined as 
soil moisture adjustment, spreading of the bentonite, the 
mixing of the soil with the bentonite, and compaction of the 
soil bentonite layer. 

E. Prior to placing radon barrier material, the final grade of 
the underlying contaminated materials shall be as shown in 
the subcontract Drawings and specified in Section 02200. 

F. In placing and working the first layer of radon barrier, care 
shall be taken to avoid mixing in any of the underlying 
radiologically contaminated soil. 
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G. Twenty-four inch thick radon barrier shall be placed in three 
lifts. The lifts shall be placed in a loose lift of 
approximately 10 inches to give a compacted thickness of 8 
inches. The Subcontractor shall provid·e survey stakes 
verifying each a-inch compacted lift. 

H. compaction of radon barrier shall be accomplished using 
tamping foot rollers. 

I. The radon barrier material shall be compacted to at least 100 
percent of maximum dry density as determined by ASTM D698. 
During compaction of radon barrier materials, moisture 
content shall be maintained between the optimum moisture 
content and plus .~hree percent as determined by ASTM D698. 
The moisture content of the preceeding in-place radon barrier 
lift, with the exception of the top 2 inches shall. be 
maintained at not less than optimum minus one percent 
moisture content until the succeeding lift of radon barrier 
or bedding material is placed. 

J . Once minimum specified density is achieved for radon barrier, 
additional compaction shall not be performed. 

K. Moisture added to the radon barrier materials shall be 
applied in a manner that prevents runoff onto contaminated 
materials. 

L . The top surface of the underlyi ng compacted radon barrier 
shall be scarified to a depth of 1 inch to 2 inches just 
prior to placement of the overlying loose lift. 
Scarification shall be accomplished by suitable equipment 
capable of accurate depth control . .. 

M. If shrinkage cracks occur on top of each lift prior to 
placing the next lift, the surface should be scarified to the 
depths of the crack, moisture conditioned, and recompacted. 

N. The top surface of the final layer of radon barrier shall be 
compacted with a tamping foot roller, then bladed and 
finished with a grader and a smooth drum roller. The top 
surface of the final layer of radon barrier shall be free of 
ruts, depressions, or low areas in which water can 
accumulate. 

o. Upon completion of radon barrier placement and prior to the 
placement of bedding material , the Contractor will perform 
required radiological measurements. These measurements 
generally can be accomplished in 30 hours but may vary 
depending on atmospheric conditions. Measurements will be 
taken at approximately 100 evenly spaced locations as 
determined by the Contractor. 
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3.5 FIELD QUALITY CONTROL 

A. The Contractor will perform the following tests on a regular 
basis. These tests are a minimum requirement: 

1. In-Place Density and Moisture Content Tests: A minimum 
of one test will be performed per soo cubic yards of the 
material placed. At least two tests will be performed 
for each day of material placement in excess of 150 cubic 
yards. 

(2. Gradation Test: A minimum of one test per 1,000 cubic 
yards of material placed and a minimum of one test each 
day of material placement. The gradation tests will be 
performed on borrow material from RB-4 and RB-7 prior to 
mixing with bentoni te. The Contractor may also do 
gradation testing on radon barrier materials after being 
mixed with bentonite.)* 

3. Procedures and frequency for calibration of the mixing 
equipment shall be in accordance with the Contractor
approved plan. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

A. Measurement for payment for furnishing and placement of radon 
barrier material in the embankment cover will be by the cubic 
yards of compacted material in pl.~ce. The quantities for 
payment will be computed by the average end area method from 
surveys conducted before and after placement and from lines 
and dimensions as shown on the Subcontract Drawings. (Bid 
Schedule Item 501) 

B. Measurement for payment for furnishing bentonite will be by 
the ton delivered to the site and used in the radon barrier. 
(Bid Schedule !tem 502) 

c. Separate measurement for payment will not be made for the 
following items, and such work will be considered incidental 
to the related items of work: 

* P.I.D. 09-S-15 
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l. Dust control. 
2. Stripping. 
3. Temporary stockpiling of excavated materials. 
4. Required rehandling of materials. 
5. Borrow area grading for restoration. 
6. Erosion protection of exposed surfaces. 
7. Temporary storage of bentonite. 

4.2 PAYMENT 

A. Payment for the excavation and placement of radon barrier 
material in the embankment cover will be by the unit price 
per cubic yard quoted therefor in the Bid Schedule. The 
price quoted shall include full .compensation for excavation 
of the radon barrier material from the specified borrow 
source and processing, mixing, placement and compaction of 
the material in its final location. 

B. Payment for furnishing bentonite will be by the unit price 
per ton, delivered to the site and used in the radon barrier, 
quoted therefor in the Bid Schedule. 

c. Separate payment will not be made for the items mentioned in 
Article 4. 1. c above. All costs for such work will be 
considered to be included in the prices quoted for the 
applicable related items of Work specified in this 
subcontract. 
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PART 1 - GENERAL 
1.1 SCOPE 

SECTION 02278 

EROSION PROTECTION 

This Specification Section describes the requirements for 
furnishing and placing riprap and bedding materials for 
tailings embankment cover, drainage ditches, apron and 
gullies. 

1.2 WORK NOT INCLUDED 

Erosion protection related to the construction facilities 
specified in Section 01500 is not included in the scope of 
work of this Specification. 

1.3 RELATED WORK 

A. Section 01300 - Submittals 

B. Section 02200 - Earthwork 

c. Section 0 2228 - Radon Barrier 

1.4 APPLICABLE PUBLICATIONS 

A. The Publications listed below fqrm a part of this 
Specification to the extent referenced. The Publications are 
referred to in the text by the basic designation only: 

1. American Society for Testing and Materials (ASTM): 

HAT-MON 

CBS-90 

Cl17-90 

C127-88 

Cl31-89 

Test Method for Soundness of Aggregates by 
Use of Sodium Sulfate or Magnesium Sulfate 

Test Method for Materials Finer ,Than 75-um 
(No. 200) Sieve in Mineral Aggregates by 
Washing 

Test Method for Specific Gravity and 
Absorption of Coarse Aggregate 

Test Method for Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion and 
Impact in the Los Angeles Machine 
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1.5 

1.6 

C136-84 

C29S-90 

D7S-87 

Standard Method for Sieve Analysis of Fine 
.. an(i Coarse Aggregates, Rev. A 

Standard Guide for Petrographic Examination 
of Aggregates for Concrete 

Standard Practice for Sampling Aggregates 

2. International Society for Rock Mechanics (ISRM), 1981 

Rock Characterization Testing and Monitoring, ISRM 
Suggested Methods, E.T. Brown, Editor, Pergamon Press, 
New York: 

PERMITS 

Suggested Method for Determining Indirect Tensile 
Strength by the Brazil Test, pp. 120-121 

Suggested Method for Determination of the Schmidt 
Rebound Hardness, PP. 101-102 

The Contractor will provide permits for the use of borrow 
areas shown on the Subcontract Drawings as specified in 
Article sc-11 of Special Conditions. · rf the Subcontractor 
uses other sources for erosion protection materials, he shall 
be responsible for obtaining all required permits. 

SUBMITTALS 

A. During production of riprap and bedding materials, the 
Subcontractor shall submit gradation test results, in 
triplicate, in accordance with Article 2.1 below. For riprap 
and bedding materials, quality and gradation tests for each 
type material shall be performed a minimum of four times 
during production. An initial &ample shall be_ obtained and 
tested during the early stages of production activities. 
Additional samples shall be obtained and tested when 
approximately one-third and two thirds of the total volume of 
material has been produced, and a final sample shall be 
obtained and tested near completion of the production 
activities. If the total volume of material for each riprap 
type or bedding material is greater than J0,000 cubic yards, 
quality and gradations tests shall be performed for each 
additional 10,000 cubic yards, or fraction thereof produced. 
The frequency for performing the quality and gradation tests 
shall be when approximately 10,000 cubic yards of material 
has been produced and near completion of production 
activities. 
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B. The Subcontractor shall submit, in writing, the name and 
qualifications of his proposed testing laboratory to the 
Contractor for approval. 

C. The technical submittal covering the production of erosion 
protection materials shall include, but not be limited to, 
the following: 

1. Narrative acknowledging penli t stipulations for each rock 
borrow source. 

2. Mining plan. 

3. Use, handling and storage of explosives. 

4. Expected quarry breakage or pit analysis. 

S. Required combined product gradation. 

6. Production analysis. 

7. Flow diagram of production plant showing all products and 
wastage in tons per hour. 

8. Plant layout showing individual pieces of equipment. 

9. complete list of equipment with manufacturers' models, 
capacities, horsepower and expected production curves. 

10. Schedule. 

11. Manpower required. 

12. Handling of finished products. 

13. Safety. 

14 . Maintenance of public and on site haul roads. 

15. Dust control. 

16. Protection of archaeological sites . 

17. Quality control. 

D. If the Subcont.ractor determines to use other sources for 
erosion protection materials, a site inspection report 
containing the information specified in Article 2 . 3 below 
shall be submitted, in triplicate, to the Contractor for 
review . and approval of the source, in accordance with the 
requirements of Section 01300. 
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1.7 QUALITY ASSURANCE 

Test Section: [ For placement control purposes, one test 
section for each of Riprap Types A, Bl, and B shall be 
constructed.]* The test sections shall be not less than 30 
feet wide by so feet long in size, and shall be constructed 
either on or away from the embankment. Riprap material fully 
meeting the specified gradations shall be placed in the test 
sections by the same methods that will be used for production 
placement. The finished test sections, after testing to 
ensure that the in-place gradation requirements have been 
met, shall be used as a visual sample for comparison of 
production work. After completion of riprap installation, 
the test sections, if constructed away from the pile, shall 
be blended into the final grading contours, as approved by 
the Contractor. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Material Sources: Erosion protection materials including 
riprap and bedding materials shall be obtained from sources 
approved by the contractor. [The approved source for Type A, 
Bl, and B erosion protection and bedding materials is the 
Bluff Gravel Quarry near Bluff, Utah, located approximately 
30 miles northeast of the tailings site.]• 

B. Subcontractor may propose other sources of materials. The 
basis for approval of the Subcontractor-proposed sources 
shall be as specified in Article 2. 3,. The materials shall 
meet the requirements of this Specification. 

c . Approval of source as a borrow area does not mean that all 
materials excavated will meet the requirements of this 
Specification. Processing or selective quarrying may be 
necessary to meet the quality requirements of this Section. 
The basis for approval of other sources proposed by the 
Subcontractor is specified in Article 2. 3 below. The 
Subcontractor shall be responsible for prov,iding the 
laboratory test results. 

o. The materials shalf be below the background radioactive level 
and free from other contamination. 

E. Material shall be dense, sound, resistant to abrasion, and 
shall be free from cracks, seams, and other defects as shown 
during field inspection as per Article 3.3 below. 

* P.I.D. 09-S-20 
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F. The shape of at least 75 percent of the material, by weight, 
shall be such that the minimum dimension is not less than one 
third of the maximum dimension. 

G. Quality and Gradation Tests: For record purposes the 
following tests will be performed by the contractor·: 

Test 
Gradation 

Specific Gravity 
(Saturated Surface Dry Basis) 

Absorption 

Sodium Sulfate Soundness 
Soundness (5 Cycles) 

Abrasion (Los Angeles Machine) 
(100 cycles) 

Schmidt Hammer 

Designation 

ASTM C117 
ASTM Cl36 

ASTM C127 

ASTM C127 

ASTM C88 
Coarse Aggregate 

ASTM Cl31 

ISRM Method 

Splitting Tensile Strength ISRM Method 
(Modified-Loading rate shall 
cause failure in l to 3 minutes) 

The frequency of tests shall be in -}9.Ccordance with Article 
1.6.A for the total amount proauced at each quarry 
irregardless of number of types of materials produced. 

2.2 QUALITY REQUIREMENTS 

A. All riprap and bedding materials used shall meet the 
following requirements: 

l. Results of the tests specified in Table • 02 2 7 8-A on 
samples of each material shall be used to -obtain rock 
quality scores using the criteria given in the table. 
The frequency of quality testing shall be as specified 
for gradation testing in Article 1.6.A. The score for 
each test is detennined by multiplying the appropriate 
weighting factor by the score (Oto 10) based on the 
specific test result. The final score for each sample is 
the ratio of the sum of the individual test scores (six 
tests) to the lllaximwn possible score, expressed as a 
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percentage. To be acceptable, the minimum final score 
shall be as follows: 

65% for Bedding material and for Riprap Type A. 

80% for Riprap Type Bl and Type B material 
Bluff quarry or if the material is rounded. 
Riprap Type Bl and Type B material if the 
is angular. 

from the 
6St for 

material 

651 for Riprap Type C material if the material is 
angular and 801 if the material is rounded. 

The Schmidt Hammer Test and Splitting Tensile Strength 
Test will not be required on the bedding material or on 
Type A, Type Bl and Type B Riprap. The scoring of 
bedding material and Type A, Type Bl and Type B Riprap 
will be based on the four remaining tests. 

2.3 SUBCONTRACTOR-PROPOSED SOURCES 

A. The basis for approval of sources proposed by the 
Subcontractor shall be as follows: 

1. A site inspection report by an engineering geologist 
which will include, as a minimum, an evaluation of 
soundness, hardness, and durability for three samples 
representative of the proposed source. The evaluation of 
durability shall be based in part on petrographic 
examination of rock types available from the source. The 
petrographic examination shall be, in accordance with ASTM 
C295. In addition, the material ' shall meet the quality 
requirements of Article 2.2 above. Representativeness of 
samples shall be determined by the Contractor, based on 
precise location and source of sample taken in relation 
to the whole borrow area. The site inspection report 
shall include locations of all samples and methods of 
sampling. 

2. If available, examples of successful uses of tpe material 
including riprap that has been in place on other project 
sites for more than 20 years, rock that has functioned 
satisfactorily as foundation stone or building facing for 
50 years or more, and abandoned quarry faces which have 
maintained their integrity after not being worked for 
approximately so years or more. Durability shall be 
indicated by lack of significant weathering or loss of 
volume and strength over decades of exposure to natural 
weathering elements . 
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3. The Subcontractor shall have a qualified laboratory 
perform the six (6) types of tests listed in Table 
02278-A on each sample (minimum of 6 samples) from the 
proposed source unless existing particle sizes are 
inadequate to perform Schmidt Hammer or Tensile strength 
tests as specified. Special attention shall be given to 
ensure that the samples are representative of the 
proposed rock Daterials. Test samples shall be obtained 
from within the precise locations of rock deposits from 
which materials will be produced. To be approved as a 
source, the final score for each sample shall be obtained 
and evaluated as specified in Article 2.2.A.1. 

4. If selected by the Subcontractor, the Sugarloaf riprap 
material shall consist of limestone and shall contain no 
more than 10 percent sandstone by weight. 

2.4 GRADATION 

A. Riprap materials shall be reasonably well graded within the 
following limits, and the Contractor reserves the right of 
inspection while the samples are taken: 

HAT-MON 

U.S. Standard 
Sieve Size 

(Square Openings) 
Percent Passing 

Chy weight) 

Type A 
3-inch 
2-inch 
l-1/2-inch 
1-inch 
1/2-inch 

Type Bl 
5-inch 
4-inch 
3-inch 
2-inch 
No. 4 

Type B 
a-inch 
6-inch 
s-inch 
4-inch 
1-inch 

100 
0- 100 
0-40 
0-10 
o-s 

100 
0-100 
o-so· 
0-25 
0-5 

100 
25-100 
0-100 
0-25 
0-5 
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Type C 
12-inch 
9-inch 
7-inch 
5-inch 
2-inch 

100 
25-100 

5-50 
0-25 
o-s 

B. Bedding Materials: 

l. Bedding l!laterials shall be obtained from the Bluff quarry 
or other sources as approved by the Contractor. Rock for 
the bedding material ·shall meet the quality requirements 
for riprap materials in Articles 2 .1 and 2. 2. The 
Subcontractor shall process the materials to conform with 
the gradation requirements specified below. 

2. Gradation: Bedding materials shall be reasonably well 
graded within the following limits: 

U.S. Standard 
Sieve Size 

(Square Openings) 

3-inch 
1-1/2-inch 
1-inch 
No. 4 
No. 30 
No. 100 

Percent Passing 
<by weight} 

100 
so-100 
35-70 
10-30 

0-10 
o-s 

2.5 SOURCE QUALITY CONTROL 

The Subcontractor shall have a qualified, experienced person 
present at the quarry during production of rock materials to 
ensure that only suitable quality rock is processed. The 
materials may be inspected and tested by the Co~tractor at 
the borrow area prior to mining operations to ~nsure that 
they meet all requirements of this Specification with the 
exception of the gradation requirement. The Subcontractor 
shall assist the Contractor in obtaining samples. Gradation 
requirements will be tested at the placement location. 

HAT-MON 

Document No. 3885-HM-S-0l-02250-07 
Issued for construction-Revision 4 

Erosion Protection 
02278 - 8 

Ol73S/WP51 
040594 



Appendix C3, Page 59

-

-

PART 3 - EXECUTION 

3.1 PLACEMENT AND COMPACTION 

A. General: Erosion protection materials shall be handled, 
loaded, transported, stockpiled and placed in a manner which 
avoids nonconformance with specifications due to segregation 
and degradation, including materials moved to and from 
stockpiles. 

B. Subgrade preparation for apron, ditches and gullies shall 
conform to Specification Section 02200. 

l. Prior to placement of bedding materials, the Contractor 
will take radiological measurements as described in 
Specification Section 02228. 

c. Where the required bedding material thickness is 6 inches, 
the bedding material shall be spread and compacted in one 
layer. 

o. Each layer of bedding material shall be track-walked with two 
passes of a 06 bulldozer or equivalent operating up and down 
the slope, over the entire area of placement. 

E. Dumped riprap shall be placed to its full course thickness in 
one operation and in such a manner as to avoid displacing the 
drainage material. The larger stones shall be well 
distributed throughout the mass. The finished riprap shall be 
free from pockets of small stones {ind clusters of larger 
stones. Placing stone in layers will not be permitted. 
Placing stone by dumping into chutes or by similar methods 
likely to cause segregation of the various sizes will not be 
permitted. The desired distribution of the various sizes of 
stones throughout the mass shall be obtained by selective 
loading of the material at the quarry or other source, by 
controlled dumping of successive loads during final placing, 
or by other methods of placement which will produce the 
specified results. Rearranging of individual . stones by 
mechanical equipment or by hand will be requ~red to the 
extent necessary to obtain a reasonably well graded 
distribution of stone sizes as specified above. 

F. Riprap material may be placed by end-dumping and may be 
spread by bulldozers or other suitable equipment. 

G. Riprap layers placed upon bedding material shall be placed in 
such a manner which minimizes horizontal displacement of the 
bedding material. 
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H. Construction equipment carrying contaminated materials shall 
not b~ allowed to move over placed riprap and bedding layers 
except at equipment crossovers as designated by .the 
Contractor. Each crossover shall be cleaned of all 
contaminating materials as approved by the Contractor before 
additional materials are placed in those areas. - Other 
construction equipment may move over placed riprap and 
bedding layers. The Contractor may restrict such traffic to 
mini~ize damage to completed layers. Areas of riprap and 
bedding layers damaged by construction equipment shall be 
restored to meet the requirements of the Specifications. 

3.2 TOLERANCES 

A. The material layers shall be placed generally to the limits _ 
and thicknesses shown on the Subcontract Drawings within the 
following tolerances: 

1. The top of the radon barrier or bedding subgrade shall be 
within ± o .1 foot of the design grades shown on the 
Subcontract Drawings. 

2. Bedding material shall be within ±0.1 foot of the design 
grades shown on the Subcontract Drawings. 

3. The minimum in-place thickness of riprap material shall 
not be less than the minimum thickness shown. 

4. The maximum in-place thickness of riprap material shall 
not be more than 135 percent of ·the thickness shown. 

' 
s. Local irregularities not exceeding the limits of 

Paragraphs 3 and 4 above will be permitted provided that 
such irregularities do not form noticeable mounds, 
ridges, swales or depressions which in the opinion of the 
Contractor could cause concentrations- of surface runoff 
or form ponds or gullies . 

3.3 FIELD QUALITY CONTROL 

A. The placement of the materials will be inspected and tested 
by the Contractor during and- after placement to ensure that 
the following requirements are met: 

l.. Material of the correct type and quality is being placed. 

HAT-MON 
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material less than 8 inches in diameter not meeting the 
r~quirements of Article 2 .1. E may be left in place 
provided that concentrations of such pieces do not exist 
as determined by the Contractor. · 

2. The material being placed is clean and free of unsuitable 
material. 

3 ~ The material is being stockpiled, loaded, transported and 
placed in a manner which minimizes segregation and 
degradation. 

4. The material is being placed to line and grade within the 
tolerances and limits designated in Article 3.2 above. 

5. The material placed meets the gradation requirements . 
specified. 

B. Materials segregated or not placed according to the above 
requirements shall be regraded or adjusted, using appropriate 
equipment, to conform with the tolerances and limits given 
above, at no additional cost to the Contractor. 

c. The Subcontractor may place erosion protection material only 
at his own risk, if durability tes.t results are not available 
and approved by the Contractor. 

o. Materials not meeting the requirements of this Section shall 
be removed and replaced with specified materials at no 
additional cost to the contractor. Rejected materials shall 
be disposed of off site as Subcontractor's property at no 
additional cost to the contractor. Materials not meeting the 
grading requirements shall be reprocessed or discarded. The 
Contractor may require modi£ication of the processing and 
grading operations to ensure that the specified grading 
requirements are met. · 

E. During placement of Type A, Bl, Band C riprap materials and 
bedding materials, the contractor will perform a minimum of 
four gradation tests in accordance with Article , 2.4 above. 
An initial sample shall be obtained and tested during the 
early stages of placement activities. Additional samples 
shall be obtained and tested when approximately one-third and 
two-thirds of the total volume of material has been placed, 
and a final sample shall be obtained and tested near 
completion of placement activities. If the total volume of 
material placed for Type A, Type Bl and Type B Riprap and 
Bedding materials 1·s greater than 30,000 cubic yards, a 
gradation test shall be performed for each additional 10,000 
cubic yards, or fraction thereof placed. 
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PART 4 - MEASUREMENT AND PAYMENT 

4. l MEASUREMENT 

A. Measurement for payment for furnishing and placing the 
following materials will be by the cubic yards of material 
placed: 

1. Riprap Material, Type A 
2. Riprap Material, Type B 
3. Riprap Material, Type C 
4. Bedding Material 

B. The quantities will be calculated from the lines and 
dimensions shown on the Subcontract Drawings and/or by using 
average end area methods from surveys conducted before and 
after placement for the areal extent of the placement. 

4.2 PAYMENT 

Payment for the items of Article 4.1.A above, will be by 
their applicable unit prices per cubic yard quoted therefor 
in the Bid Schedule. The prices quoted shall include full 
compensation for furnishing labor, materials, tools, equip
ment and incidentals and for performing specified work 
including development of the source (where applicable) , 
obtaining required permits (where applicable), clearing, 
stripping and excavating; processing the materials; testing 
and evaluating the materials; transporting to placement 
locations; placing; compacting and consolidating complete in 
place. 

HAT-MON 

END OF SECTION 02278 

Document No. 3885-HM-s-01-022so-07 
Issued for Construction-Revision 4 -

Erosion Protection 
02278 - 12 

0173S/WPSl 
040594 



Appendix C3, Page 63

( TABLE ( 
ROCK QUALITY S 

78-A 
.ING CRITERIA ( 

Weighting Factor Score 
Lime- sand- Igne-

Specific 
stone stone ous _l.Q_ J__ _8_ _7_ _6_ 2-_ _!_ j_ j_ _1_ 0 

Gravity 12 

Absorp-
tion (t) 13 

Sodium Sulfate 
(%)* 4 

Abrasion (t)•• 1 

Schmidt 
Ha111Jner 11 

Tensile 
strength(psi) 5 

5 

s 

J 

8 

13 

4 

9 

2 

11 

1 

3 

10 

2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 2.35 2.30 < 2.3 

0.1 0.3 o. s 0.67 0.83 1.0 1.5 2.0 2.5 3.0 > 3.0 

1 J 5 6 • 7 8 • 3 10 12 es I 15 20 25 > 25 

1 J s 6.7 8.3 10 12.5 15 20 25 > 25 

70 65 60 54 47 40 32 24 16 8 < 8 

1400 12-00 1000 833 666 500 400 300 200 100 < 100 

1. Scores derived from Tables 6.2 and 6.7 of Ref. 1. 

2. Any rock to be used must be qualitatively rated at least "fair" in a petrographic examination 
conducted by a geologist experienced in petrographic analysis. 

3. Weighting Factors derived from Table 7 of Ref . 2, based on inverse of ranking of test methods for 
each rock type. 

4. Test methods should be standardized (ASTM, e.g.) and should be those used in Ref. 2. 

Ref. 1 Lindsey, c.G., Long, L.W., and Begej, c.w. (1982), ·Long-Term survivability of Riprap for 
Armoring Uranium Mill Tailings and Covers: A Literature Review, U.S. Nuclear Regulatory 
Commission, NUREG/CR-2642. 

Ref. 2 De Puy, G.W., "Petrographic Investigations of Rock Durability and Comparisons of Various 
Test Procedures," Engineering Geology. Vol. 2, No. 2, July 1965. 

* 5 Cycles 
** 100 Revolutions 
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8Y THE CONTflt,CTOfl 

GRADE BRE AK 

t DITCH 

- ....._ - ......_-...... /EXISTING GROUND SURFACE 
........ _ 

- --;..;::----~ 
1
~ --...._......,_., _:..,... _ _ _ .;;:;___,,! (~0 MIN. 

EXCAVATE TO ERCtSION 
RESISTANT AOQC{SEE NOTE I 
ON OWO.NO.HJM-OS .. 10•0216) 

T YPICAL SECTION A 
NOT TO SCA L E 

EXCAVATE TO EROSION 
RESISTANT AOCK 
( SEE NOTE I ON DWG.NO. 
H/M·0s..l0· 0216) 

U. S. DEPARTMENT OF ENER GY 

AS·BVILT 

REVISED AS PEJI P. 1.0 . Nil 09--S-Z-4 

REVISED AS ~E~ P. I.D. >10. 09..S -U 

RCVIS£0 '-S PEft P.LO. HCl 09-5 -20 

.., DC( 

"''· 

A\.8U O U ERO U E, N E W M E X I CO 

MEXICAN HAT-MONUMENT VAllEY S ITES, 
MEXICAN HAT, UTAH-MONUMENT "'1.lE'l', ARIZONA 

COMPLETION 

TAILINGS EMBANKMENT PLAN ANO 

DITCH SECTIONS ANO DETAILS 

Ot- AC04- 85AL18796 
• tK • 

H/M-OS- 10 - 0 2 ~3 
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HAT-FINAL SITE GRADING PLAN 
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4340 

4320 

... 
::l 4'300 ... 
I 

~
~ 
.::; 4290 ..., 
w 

4260 

4240 

4340 

4320 ... 
IIJ .... ... 
( 

~ 4300 
;:: 
~ 
"' ..., .... 

4280 

426 

4360 

t;j 4340 
w ... 

z 4320 
0 

~ 
~ 
"'4300 

42BJ 

426 0 

gj: OCTAtL 2 

RE~IOVE' 
SHC>TROCK 
(SEia. NOTE 6 

SE£ SECTION E 
(SIMILAR) 21? 

SEE TYi' DETAIL 3 

RIPRAP TYPE AlB ' THICKl ~EJOTE4) G.a 

BEDOING LAYER I 6* THICK ) 
Rll'RAP TYPE B (B"THICK)--

S•0.02 

j" RADON BARR!ER(24"THIO(l 

'-t0NTAMINATED MATERIALS~ 

TYPICAL KEY FOR SOUTH TOE 

DETAIL 
NOT TO SCALE 

SEE TYP. llETAIL 3 

TYPICAL TOP SLOPfc 
----~KMENT tROSION-PROTECTION (8° THICKI 

BEOOHl LAYER (6' THICK! 
RADON 8AAAIER 124' l'HICK) 

....__ RELOCATED COHTAAINA ~ MATERIAL---._. 

1()0 0 
I 
HOR1ZOHTAL SCALE 

0 

VERTICAL SCALE 

20 

200 

FEET 

4 0 

FEET 

-~ATED tolrrlWINATED MATE~IAL~ 

TYPICAL SIDE SLOPE 
EMQ_ANKMENT E~ PROTECTION 
( 12 THICK! 

BEOOING LAYER (6' THICK) 

RADON BARRIER (24" THICK I 

C 
16 

4340 

4320 

t:i 
4300~ 

• z 
0 
.: 
¢ 

4 2eOi:, ... ... 

4260 

424 0 

-----EXIST ING TAILINGS~ 
EXISTll'G GROllND SORFACE-

SECTION @ 
--------::,,.i!il6s.!'!5ill!!!!oiiii;;;;;;;;;;;;;;;;~~= 100 200 

HORIZONTAL SCALE 
20 0 

VERTICAL SCALE 

ORIGINAL GROUND /,,----

SURFACE~/ 

ii' 

FEET 
20 40 

FEET 

BEDOING LAYER 16" THICK) 

RIPRAP TVPE Bl ( 12• Tl-UCK) 

DETAIL 2 
MOT TO SCALE 

,,...-----.. 
~RELOCATED CONTAMIN_ATEO MATERIALS_/ 

RIPRAP 
NPE. BC~ Bl 
( 12• THIC~ I 

RIPRAP TYPE B OR 81 

WIES 
(SEE NOTE4l 

,o•-o 

RIPRAP TYPE A 

&DOING LAYER 
\6" THICK) 

Rll'RAP TYPE A 
(8° THICK) 

RADON 
BARRIER 

I • · - • . 124' lHICK) 

' '-------- RIPRAP NPE & Ql Bl 
(B" °™ICY.) 

..._CONTAMINATED MATERIALS~ 

TYl?ICAL TRANSITION FROM 
RIPIRAP T YPE A PE 8 OR BI (SEE NOTE 3) 

43E;Q 

4'3<10 

TYP. DETAIL 

.. ... 
w ... 
I 

NOT TO SCALE 

4'3l!O ~ 

431)0 

~ 
"' ..., 
"' 

NOTES: 
I. ( NOT USED! 

2. EX TENDED RADON BARRIER ANO EROSIO"I PRO'l'lf:CTION TO ~ 
INTO UNCONT/IMINATEO COMPE TE NT IN•SITV ROCK. ALL 
OVE/lBUROE."1 ANO LOOSE ROCK WERE Rtl140VEO 
PRIOR TO PlACING RP.DON BARRIER ANO ER0:;10N 
PROTECTION. 

3. SEE EROSION PROTECTION PLAN 0tf OWG. !«), H/M-OS-!0-02:<, 
FOR LOCATIOH OF RlPRAP TYPE B ANO TYPE 9 >. 

4. WlOn! Cf" AOOIT10>4AL ffPRAP Tiff: 8 ANO a WE ~t l l'jlf(l'!M tC ' • . 
AT EAC>t SIDE Al.CM THE~ MiOf!ECTED SY IXMRACT(:ll, 

5. REGRADED EXISTING SLOPE TO M4TCH FINAL GR ADE 0~ 
CONTAMINATED MATERIALS: 

6 . l~I~o~ ROCK Pl!EVIOUSLY BLAsrro BY o T~IS 8VT N;,r 

REFERENCE ORAWINGS: 
HIM-OS-10-0212 TAILINGS EM8ANll,MEIO PLAN 

H/ M-DS- 10-0216 TAILIHGS EMBANKMENT SECTIONS .ANO OCTAIU 
l St£ET 2 OF 2 I 

H/M·DS•f0• 02f7 HAT•SITEORAINAGE SECTIONS AND ClETAILS 
. ( SHEET t OF 2 I 

H/M· DS-10 • 0219 HAT-EROSION PftOTECTION PLAN Al'IO SECT,o,jS 

LEGEND: 

4340 

4320 ,_ 
IIJ 
IIJ 
IL 
I 

4300~ 
.: 
~ 

4290 

4260 

.... ... .... 

--EXISTING TAILINGS_.--/ U. S. DEPARTMENT OF ENERGY 
------....._ 

SECTION 

100 0 IOC) 

HORIZONTAL SCALE 
20 0 

SEE SECTION G 
(SIMILAR) 219 20 

AS- 8Ull.T 

REVISED AS PER P.t.D. HO. 09•S•24 

REVISED AS l'tft P.t.l>. HO. 09 ·5·20 

ALBUOUERO U E, N£W M EXI C O 

MEXICAN HAT-MONUMENT VALLEY SITES 
MEXICAt-l HAT, VTAH-MONUMENT VALLEY, ARIZONA 

COMPLETION 
TAILINGS EMBANKMENT 
SECTIONS AND DETAILS 

( SHE T I OF 2 f 

DE- AC04-83ALl8796 
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( 

(-

( 

14!.RIES(SEE 
NOTE 4 ON CIWG, 
tl/M-05·10•02151 - -.... 

EXISTING kAUL ROAD 

--Rf>RAP TYPE A 
(8" TiilCl(l 

--BEOOING LAYER 
(6' THICK! 

24" IIA!lOO BARl!!ER --;J;w,,~ r." 

~~l!fiW~oo1REDl 

SECTION-FILL (TYP) A 
NOT lO SCALE 

RIPRAP TYPE B OR 81 ( l2"THICK )(SU NOTE3 ON owo.NOH/M-OS·IO-<l2J5) 
BEDDING LAYER (6"THlCIO 
RADOO BARRIERl24"THICK l 

20'-o 

' EXCAVATE TO 

( 
EROSION 
RESISTANT ROCK 

REMOVE '5EENOTES1&2I 
OVERBURt>EN 

TYPICAL APRON IN FILL AREAS 
(SEE NOTE 91 

SECTION C 
NOT TO SCALE 0215/0219 

TOP OFRAOON 
no BARRIER LA~R 

SUPPORT PIFE 
AS REQUIRED 
(SEE NOTE 1)"'\, 

11'2" U>. STEEL PIPE 
STM A~, GRADE B 
TRA STRON5 EPOx,' 
TE!) [SEE NOn 61 

LE NUTS a WASHERS 
, 2', 112" STEEL BASE Pl.ATE 

'S•'S 1.EVE:LEO SAND CUSHION 

r===-==::~~~--=--:. 

REMOVE LOOSE 
MATERIALS 

!IIEET FINAL GRADE 
OR TOP OF GULLIES 

RIP RAP TYPE 8 OR 81 ( 12" THICK )(SEE NOTE !ON OWG.NO.H/M- 0S~0-02I~1 

BEDDING LA'l'ER 16' THIClt) 

-CLEAN ROCK SURFACE IF ROCK 
E.XTENOS INTO RADON BARRIER 

SIDESLOPE GRADING DETAIL 
(SEE NOTE 10) 

0 !> 10 

SCALE FEET 

RIPRAI' TYl'E B OR Bl (12·nucKf1SEENOTE30NO'M3.NO.H/M·DS-IO-OW) 
Rll'RAP TYPE B 
il2" THICK MINIMUM h) 

BEt>OING LAYER 16' THICI() 
SEE NOTE 8 · 

20'-o BEDDING LAYER ( 6° THICK) 
RADON BARRIER I 24"THICK 1 

'---coNTAMIWITED 
MATERIAL~ 

EXISTING COMMON FLL 
IAOO AOOITIONAL FILL 
WHERE REQUIRED. TO 
MEET FINAL GRADE 1 

REMOVE ALL CONTAMINA.'r D 
MATERIALS ANO EXCAVATE 
EXISTING COMMON FILL AS 
REQUIRED TO CONSTRUCT RADON 
BARRIER ANO APRON 

LIMIT OF CONTAMINANTS 

TYPICAL APRON IN FILL AREAS 

WITH RIPRAPPROTECT"ION BEYOND 20' APRON 

-RPffAPTYPEA 
IB"THICl<l 

-BEPOHl LAYER 
(6' T!ilCK) 

~HFcK!flER 

SECTION 
\SEE NOTE 11) 

10 0 

SCALE 

l!l"MH 

20 

FEET 

8AO<flLL TliE EX!STJ,J; GULL't 
WITH RIPRAP TYPE C AS 
OIRex:TED 8Y THE CO!flRACTOR 

EROS!ai RESISTM'T ROCK 
(NO TEST fEQIJIREO) 

REMOVE O'IERWROEN 

SECTON 
NOT TO SCALE 

IIEVISEO AS PER P. I. 0. NO. os-3-24 

R(VISEO A:; PER P. I , 0, NO 09 ·!.•22 

NOTES: 
t . 

2. 

rE~J.r:~g:E~~
0&~llft~iW~u!~ ~rr~~ 

erT. T~NQt BOTTOMS \VERE TESTED ON MAXIMUM OF 20 F'OOT 
CENTERS GENERALLY EROSION RESISTANT ROCK IS NP.nJRAL, 
lNllST\JR8E0,INl11CT ROCI< WHIC>I CIH'IQT BE REAOtlY RIIPPE.0 
OR LOOSEM;D OR BROKEN SY A BACKHOE DURING NORMAL 
EXCAVATION ANO RINGS WHEN STR\JCK WITH A GEOLOGIST'S 
ROCK HAMMER 

WHERE: EXCAVATIONS We£ TO GO TO EROSI~ RESISTANT ROCJ<, 
THE SUBCONTRACTOR EXPOSED THE EROSIOf,f RESIS'TAW FlOCI< 
FOR IIISPEC110N ANO LOGGED S'r Tl£ CONTRACTOR'S GE O!.OGIST. 
ALL LOOSE MATERIAL WAS R£MCJIIEO ANO THE ROCK SURFACE 
CLEANED 10 THE AGCEPTIISLE ROCK CLEANl,F SU~E. BACl<ALL 
WAS NOT PI.AC£D Uffll.. COl'(l'RACTOR AP'PROVEO THE ROCl< 
SUU'ACE AT THE BOTTOM OF THE EXCAVATION. 

3. FOR APRON AREAS REQUIRING RIPRAP PROTECTION SEE 
OWG.HO. H/M•OS-10-02I!1. 

4 . LENGTH OF PIPE ANO ROD OF' EXISTING DISPLACEMENT 
MOHIIMENT VARIED AC(X)R)N. TO ELEVATION Of SAS£ l?L,~TE 
AS SHC7-NN ON DWG.NO. H/M•DS-10·0212.. 

5. WHERE TH£ BA.5E Fl.ATE WAs LOCATED AT TME TOP Of THE 
RELOCATED TA!LINGS (ll!DERNEA'lli THE RADON BARRIERl ne:: 

6.. 

9. 

II. 

PIPE WAS PLACED DIRECTLY ON THE PLATE. PIPES WER£ 
NOT ATTACHED TO PLATES OR ROOS. 

PPES ~ ROOS Willi TOTAL LENGTH ~EATER THAN FC>Ur1 FEET 
WERE IN$TAllEI) IN 4-fOOT SECTIONS AS Fl.L CQN!;TRUCTION 
l'ROGRESSES, ROOS WERE SECUIEI. Y Fl.USl+-COUPLEJ) AS 
REQUIE). PPES WERE SEC\Alfl. 'r c~ SUO< nlA T 
..SU OWIETER IS NOT LESS THAN I 1/2" AT AKY PONT .. SU6· 
CONTRACTOR MADE El.EVATION MEASUIEMENTS Of TOP 
Of ROD MMEDIATELY BEFORE ANO AFTER AOOITlON Of EACH ROO 
St:CT1011. PFES WERE CAPPED AT ALL TMES TO PRlcVD<T 
ENTRANCE Of FORDGN W.lial. 

PFES VIERE SU'PORTED 8Y FU. COMl'ACTt:0 &Y U<ltfT 
•~T TAMPERS inl'}ltl FlVE F£ET Of PFE.S TO MttT SAME. 
C~ACT10N RE~TS AS FOR AOJACOff f'LL CA~:E 
WAST Al(E)j TO EHSURE THAT PFES REMAIN NOMIHALL Y CIJITEREO 
AROUND ROOS, 

BE'l'OND THE EMBANICMEHT APRON, BEDOIN3 LAYER WAS NOrrREOUIREO 
~ Rll'RAP'MS N o::HTACT WITH tN•SIT\1 BEDROCK. 
TliE OEP1M lO EROSIOlt RESISTANT ROCK ea.ow POI NT·,~· 
\IIREO.TME MINI~ OEP'Tl-1 WAS 15 N~ llELOW FINAL GRADE." THE 
UlCAmN OF POINT A" W/,S FIXED. nlE SLOP£ OF RIPRAP 1-YPE C 
~Wk°"v~iro.r. EROS.ON RESISTANT R'OO(. LOCA110H OF 

SIDE Si.a'£ DETAIL APPLIED TO AREAS OF EXISTING SIDE SL01'( 
WHERE RUCK IS AT OR NEAR THE SURFACE. 

SECTION D • APPLIED BETWEEN THE GULLIES AND THE 
EMBANl(MENT ANO O'l'HER AREAS WHERE 0£1'TH TO 
COMPETENT ROCK BELOW FINAL GRADE IS GREATER ·r -HAN 
4'-2Y2~ 

REFERENCE DRAWINGS: 
H/M-DS-10·02.I2 TAILINGS EMBANKMENT PLAN 

H/M·OS-I0-0213 TAILINGS EMBANKMENT PLAN AHO OtT,;H 
SECTIONS AND DETAILS 

ti/M• DS• 10·021!> TAILINGS EMBANKMENT SECTIONS ANC> 
DETAILS (SHEET I OF 21 

l'f/M-OS-10-0219 HAT-EROSION PROTI::CTION PLAN ANI) 
SECTIONS 

U.S. DEPARTMENT OF ENERGY 
AL8UOUEIIOUE, NEW MEXICO 

MEXICAN 1111.T-MONUMENT VALLEY SITES 
MEXICAN HAT.UTAH-MONUMENT VALLEY,ARlZONA 

CO!.IPLETION 

I 

BOTTOM OF RADON BARRIER LAYER OR 

row.J:t~i+U~¥~~ i?:.t 
TYPICAL NEW DISPLACEMENT MONUMENT DETAIL 

IIEVISEO AS P(R P- I. 0, HO. os-S -20 

TAILINGS EMBANKMENT 
SECTIONS AND DETAILS 

( SHEET 2 OF 2 l ,.., 

NOT TO SC.-U: (H/M·OS•I0•02IZ l 

REVISED AS PER P.LO NO. 09 - S-IB o•T< 

REVISEOA9 PER P. I.O.N0,09•5•17 I/-•,' ,• ?...tA I 

"lVltlOillft 
GA MO. Oo\ll 

IUM'" 
R(YIIIOJIII n 
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4310 '-.... 

~ 4300 ... ... ... 

I 4290 

z 4280 
0 
;: 
~ 
"' ..J 
"'4270 

4260 

El 4293.0 --

E 9423.7 

STATION OtOO 

EXISTING GROUND SURFACE 

------- S•0.005 
rOIJTLET 

@) STA. 11+75 

I 
'-otTCtl INVERT (SEE NOTE 4) 

PROVIDE RtPRAP THROUGHOUT THE DITCH LENGTH 

1+00 2+00 ?1+00 4♦00 5+00 6+00 7+00 e+oo 9+00 IC>+OO 11+00 12-tOO 13+00 14+00 

WEST DITCH PIROFILE 

t~ 0 
izONTAL SCALE 

IQSI~ 
FEET 

10 0 
e 
VERTICAL SCALE 

10 20 -----, 

EXISTING ROCK SURFACE l WEST DITCH 

RIPRAP TYPE C I RIPRAP TYPE B • 
RlfRAP TYPE. 8 I 12'THICIO 
8EDOING LAYER 16" THICK) 
RAOON BARRlfR 

RIPRAP TYPE C 115" THICI() ? 

!G 2 I.OCKFILL SELE 
o l3Y CONTRACTOR 
1D 

BEDDING LAYER NOT REQUIRED 
WHERE RIPRAP IS IN CONTACT 
WITH EROSION REStSTilNT ROCK 

40•-o 

I 
I 

SECTION 

10 0 
ts-
SCALE 

RPRAP TYPE C (I!," THICK) 

BEDDING LAYER (6" THICK) 

ROCKF1Ll 
SELECTED 
BY CONTR'IICTOA 

FEET 

SECTION@ 
0.:12 

0 I() 20 
I FEET 

1 BEDDING LAYER ts• THICK 1 

/-t 

40'-

REF. 1,/KE OOC. 
3885-H/ltl-B-0/-030$7 ·00 

40•. o 

CONTAMINATED MATERIALS 

RIPRAP TYPE C 115" THICI< l 
8EDOINGl6' THICK ) 

45'TO \c Of' DITCH 

SECTION 
NOT TO SCALE 

AS·8UILT 

Pt(VIIIONt 

BACKFILL 
SELECTED BY CONTRACTOR 

15+00 

-RIPRAP TYPE Bl 11:z" THICK) 
-BEOOING LAYER(6'THIOl<1 

..SLOPE 10 ORAW(VARIESl 

~(f@.1=, .. ;l 

F 
0 2 12 

OT 

4300 ,-. ..., .., ... 

4280 z 
0 

~ 
> 
l,J 

..J 
4270"' 

4260 

, . SECTION E APPLIED BETWEEN STATION o+oo ANO STI\TION 
9+7S, SECTION O APPLIED DOWNSTREAM Of STATION Sl+75. 

2. SEE OWG. NO. tf/M- OS-l0-0212 FOR PLAN OF WEST DfTCH, 

3. ii~~Pt~ ft~h~ARRIER BE'/OND LIMITS OF CONTAI\IINATED 

4" DITCH INVERT SHOWN WAS ., TOP OF RIPRAP. 

REFERENCE DRAWINGS: 

H/M-OS-l0-0212 TAILINGS £M8ANKMENT PLAN 

H/M-DS-IO-D215 TAILINGS EMBANKMENT SECTIONS ANO tlETAILS 
(SHEET I OF 2 > 

TOP OF ROCK 

TRANSITION 

:.:..------BEDDING LAYEii 
cs· THICK) 

-:--RADON BARIIIER~ 

DETAIL 
NOT TO SCALE , 

U.S. DEPARTMENT OF ENERGY 
ALBUQUE RQUE, NEW MEXICO 

MEXICAN HAT - MONUMENT VALLEY SITES 
MEXICAN HAT, l1TAH • MONUMENT "'LLEY, ARIZONA 

COMPLETION 
HAT-SITE DRAINAGE 

SECTIONS AND DETAILS 
{ SHEET I OF 2 ) 
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8 81 .. 
£ Q 

"'· 9 

"' 

~t~ ------~~
1

"

11 

°'rclf ~ 
~------- •~00 _____ .--:: fj/ 

"' 

~.4.9Q.... . 

NI0,200 

4285 

4280 

... 
::I ... 
' ~ 4275 

~ 
"' .J 

"' 
-4270 

.,~~o 

DETAIL 

50 0 

SCALE 

\ 

50 100 

f EET 

.,~~ --

. L .. 
:~ 

:--\~EXISTING GROUIID S\!llFACE 

\ 'MDT H VARIES 50' MAX. 

•D \ 
2 \ 

20 

EXCAVATE TO EROSION 
RESISTENT ROCK 
(SEE. NOTE 1 ON DW!i. 
NO. HIM-DS-10-02161 

SECTION 

0 20 40 

HORIZ()ljTAL SCALE FEET 

10 5 0 5 

VERTICAL SCALE FEET 

... 
w 

<1275 

~ ◄1270 
I 
:z 
0 
;:: 
~ 
'.'.) •4265 
w 

•4280 

4275 ... 
"' "' ... 
I 

a •4210 .: 
~ 
"' ..J .... 

4 265 

MEET FINAL GRADE "' : Rt.:F MKE DOC. 

ROCKflLL 
SELECTED Bl' 
CONTRACTOR I 

~(~ti~~l~gos~ 
<Wcf=J-=1 

SECTION 

20 0 
H M 
HORIZONTAL SCAL,E: 
5 0 

VERTICAL SCALE 

SECTION 

20 0 

HORIZONTAL SCALE 

,.. 36'85-H/M-s-01-cuo37-oo 

(!) 
20 40 

FE:ET 
5 10 .... 

FE:ET 

20 40 

5 0 5 
Fl::ET 

10 ..... h 
VERTICAi.. SCALE n::ET 

MEET EXISTING 
GROUND SURFACE !SEE NOTE 41 

PLACE ADOITlONAL ROCKFILL 
SEI..ECTEO BY THE CONTRACTOR (SE£ NOTE 3) 

f.-W. GRADE (SEE NOTE I) 

----~EXISTING GROUND SURFACE 

,-~r,1.;~,:f.,/:.:.l~ ', 

DETAIL 
NOT TO SCALE 

MEET n1STING 
GRADE 

NOTES• 

l. FINAL SU!FACE OF ROCl<Fl.L TO BE SELECTED 8Y CONTRAC1rOR 
WAS GRADED TO PROMOTE SHEET FLOW. THE SURFACE 
HAO NO NOTICABI.E MCll-WlS,RIOGES,SWAUS OR DEPRESSIONS AS 
DETERMINED BY THE CONTRACTOR. 

2. ROCl<FILL SIZES WERE SELECTED iO F1l.L ALL SPACES l,NO TO 
A\/00 NESTNO. ROCKflll SMALJ..ER TMAN I' PIECES ¥,,ERE 
PLACED #D COMPACTED ACCORDING TO PROCEOuRES APPRO~EO 
"BY THE CONTRACTOR. ROCKFILL LARGER THAN 1' WERE 
INOfVOUALL Y PLACED. 

3. LARGER PIECES OF ROCKFU WERE PLACED M:AR THE ~,URFACE 

4, ROCKFILL WERE Plf;O::D TO MEET EXISTING GRADE ANO Avo«O 
FLOW CONCENTRATIONS Btn\£EN ROCl<FILL SUAAICE A.NO EXISTING 
TERRAIN . 

REFERENCE DRAWINGS: 
H/M-0$·10·0212 TAILINGS EMBANKMENT PLAN 

H/M-OS-10-02l6 TAILINGS EMBANKMENT SECTIONS AND 
DETAILS (SHEET 2 OF 21 

U. S. DEPARTMENT OF ENERGY 
ALBUQUERQUE, NEW ME XICO 

MEXICAN HAT-MONUMENT VALLEY SITES 
l.4EXICAN HAT, UTAH -MONUMENT VALLEY, ARIZONA 

COMPLETION 

HAT-SITE DRAINAGE 
SECTIONS AND DETAILS 

( SHEET 2 OF 2 l 
O&t[ 

"-S·llUI\.T '/•,/~,_ 0,t ~ 

OE-AC04-83ALl8196 
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(-

l'·O MIH 
ROCK Sl:Z.£ 

PLAN 
EROSIONPROTECTION 

200 0 200 400 

FILL FEET 
~i;«>,,_EXIST~~~0 PLACEO 

VOID FLOW GRADED 

SCALE 

ALONG EOG£ OF COHEM CENTRATION BANK!,IENT 

MINED BY CONT'!T.RAClOR 
GULLY t ~1 .. CTOR 

RIPRAP TYPE Bl 112" THICK) 
EXISTING 
GROUND 
SURFACE 

MAXIMIJM 
DEPTH • ti" 

RIPRAP TYPE C 

MOTE: SECTION A A 
EMBANKMEN-i'ii~S 'ffHERE 
MEET EXISTING GR SLOPES 
BETWEEN TOP SL ADE 
TOE OF 510£ SLc::E ANO 

BEDDING 16" THICK ) 

'-._coMMON FILL \. 

GULLY 3 

RIPRAP TYPE B ( 12" T HICI\) 

BEOOINI, LA~ER(6"THICI() 

FINAL GRADE 

--:..T.:..:YP:..:IC~A~L.._ SECTION 

EXISTING 
GROUND 
SURFACE: 

~NORTHDITC 

C 
ELECTED 

CONTRACT 
ISEE NOTE 

NOT TO sct,LE 
SEE NOTE. 5 

E 

NOTES: 
l THE OUTER LI MIT OF RIPRAP COVERSHOWN IS 

2 , (NOT USED1 

3 . SECT ION G APPL I GRADE IS 3 f ED WHERE DEPTH 
CONTRACTOR EET OR LESS OR AS TO ROCK BELOW , DIREClEO BY T flNAL 

-t. SECTION A HE 
COMES APPLIEO WHERE OWG. H/~~~lACT WITH G/HE. EMBANKMENT 
CAME IN cci~c~ A:1'i-:fD ~~E ~~;A~E. on:~E l s~rE 

5.. SECTION t APP GROUND SURFAtrNKMENT TOP SLOPE 

BETWEEN E!lO !LIED WflEREVER T 
THE Et.lBANKMl~~ r:~6~c1~N A~~R~o:!; A TRANSlTl<>N 

6, TOP Of RIPRAP O THE GULLIE; FILL BET WEEN 

TRAHSITIOM T TYPE C WAS 7, ( NOT USED) 0 TOP OF RIPRAP TY;~A~EO TO PROVIDE SM , 00TH 

8. (IIOT USED) -

9 . ROCKFILL WAS BY TRACK WALKl~~ACEO IN t FOOT , LIFTS ANO CO MPA<:TEO 

REFERENCE DRAWINGS· 
HIM-DS•I0-O212 • 
HIN -OS TAILINGS EMBAN . -10 -021!1 TAILINGS E KMENT PLAN 

~~~~R HIM- DS-I0-0216 lSHEET I or~~NIIMEIIT SECTIONS r0:>NTA TAILINGS EMBA ANO C1ETAILS 

MA~'f~z°. (SHEETZ Of z rKMF.NT SECTIONS 
, .. ...,llllfllts-- } ANO 01ETA!LS 

~~g~~J/~o~ioslON 
~~E5tfTES I a z .NO. H/M·CS-10-02161 

021!1 

LEGEND: 

y y y 

T T T 
;tu,(¾,w),t, 

TOP OF CUT 

TOP OF FILL 

TOP Of ROCK 

RIPRAP TYPE A 

RIPRAP TYPE 81 

RIPRAP TYPE 8 

RIPRAP TYPE C 

RQO(f'U. TO B E SELECTED BY 
ftPrOXIMATE OEPT CONTRACTOR 

ESS THAN 4 , H Of EXISTING BUT GREATER FILL IN APR()N 

APPROXIMATE THAN 2' 
IS LESS THAN O:,PTH Of EXISTING Fill IN APR•:W 
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LIMIT OF R!PRAP 

PLAN 

TYPICAL EROSION PROTECTION AT GULLIES 

CHOKI, SURFt.CE IF C:OhO,ION 
FILL 1:oNSISTS Of ROCK R\.88LE 

( H/M•DS-10-0Z 19 l 
NOT TO SCALE 

TYPICAL GULLIES SECTION 
( SEE NOTE 2 l 
NOT TO SCALE 

RIPRAP TYPE C OR ROCKf ILL, 
TO BE SELECTED 8'1' 
CONTRACTOR ( SEE NOTES 2 a 3 l 

T'Of>Of KEY TRENCH IS ~IZONTAL 

SLOPE TO DRAIN AS DU!ECTEO 
8Y THE CONTTIACTC..R I SEE NOTE 4 I 

~ 
J~~~ru,~ / . ROCKFILL TO 8E SELECTED 

TYPICAL PROFILE AT GULLIES 
( SEE TABLE I FOR 04MENSIONS I 

NOT TO SCALE 

'-- BY THE CO!iTRACTOR 
RIPRAP TYPF; C 

Ru>RAP TYPE C OR ROCKFILL 
TO ll£ SELECTED BY C~TRACTOR 
CSEE: NOTES Z 8 3) 

r SLOPE lO DRAIN AS OIRtCTEO ::::::b.... BY THE CONTRACTOR (SEE NOrE 4) 

COMMON FILL 
( SEE NOTE 21 

TYPICAL KEY TRENCH 

DETAIL IN COMMON FILL 
lSEE TABLE I FOR DIMENSQISl 

NOT TO SCALE 

RIPRAP1-YPE C 
OR ROCK;FllL TO BE 
SELECT'lcO BY TH£ 
CONTRA<C'TOR 

REF. MK£ OOC. 
3885-Hh,,f-B-Ol-~l'-OO 

EXlSTlNG 
ROCK~FA,CE 

NORTH 
ARROYO 

ROCKFILL SELECTED 
BY CONTRACTOR ----=-
(SEE NOTE6l 

PROFILE Of GULLY NO. I 
( H/M-DS-ID-02191 

20 
es;; -

0 20 

liCRWNTAL SCALE 
10 O 

e-; -
10 

VERTICAL SCALE 

40 

FEET 
20 

FEET 

4270 

4260 

4250 

4240 

4230 

I-
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<t 
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.,J ... 

TABL£ I-SETTINGS AHO DIMENSIONS OF GULLIES 

GULLIES l<EY TRENCH 

GULLY •1Pt1 lL~'f80N SLOP( ™M'fu LftHH 1ltlCK-
NESS{"l1 

StO[• 
$1.0Pf: 

w,';"'.1 El E2 SI TIIUI~) Tt L DI.":!" I I O!tN) 

I <?92. 4262 424!11 0.141 125 o.s Y._RE:S 1.25 1 

2 90 4225 4218 0.049 1.25 0-' 2!1 1,2-5 I 

3 100 4266 4253 0,108 1.25 0 .5 25 I.ZS I 

<IE WIDTH MAY BE WIDER IF EXPOSED 510£ SLOPE E"XC,.VATIONS WERE ()N 
EROSION REStSTA"IT ROCK , 

•. KEY TRENCH WAS EX1'ENOEO DOWN TO EROSIO"I RESISTANT ROCI( , 

NOTES: 

510£· 
~LO"( 
O[P"'W ,.,,, 
" 
z 
2 

z 

I • THE OUTU! LIMIT OF RIPRAP CQ',IER SHOWN WAS APPROXU~I\Tt. FNAL 
~~1G ~'1\TR&\W:,~1NED BY THE CONTRACTOR IN rnE FIELD 

2. :~~RE E~~~E~t~A~~ ~t'i_.AJ~~~~~ 
SUB GRADE CONSISTEO CF IN-SITU ROCI( OR ROCKFILL SEI.ECTED 
BY· THE CONTRACTOR, NO BEDDING LAYER WAS R£0UIREI). 

3. N AREAS WHERE EXISTING GRADE WAS ABO\IE n£ MINIMUM IGRAOING 
UIIT, THE AREA WAS OCAVATEO 10 OR BELOW TME MINIMUM 
LI.III. WHERE EXISTING GRADE WAS llE\.OW THE MNt,\.M UI~ IT, THE 
ARE WAS BACl<flLLED WITH JYPE C RIPRAP OR RC>CKALL TO 
8E SELECTEO f1't THE CO'ITRACTOR AS SHOWN. 

4 . SL9PE WAS 10¾ MAX. 

!i. ALO~ ~lli;~J.g~r~T~~S(~~~~~:~:tiJ~Rla WAS 

6. ROCKfll.L saECTEO SY CONTRACTOR PLACEO BELOW GULLY NO. I 
WAS f M!NMM ROCK SIZE, ROCK PIECES WAS !PLACED 
INOIVIOUALLY TO MlNIMIZE VOIDS . IRREGU..ARl"reS IN THE ('INISHED 
SURFACE, CONSISTANT Willi THE ROCK SIZES, WAS ALLOWED. 

REFERENCE DRAWINGS: 

tVM·OS-10-0216 TAUNG EMBANKMENT SE.CTIONS 
ANO DETAILS (SHEET 2 OF 2 l 

H/M-05·10--0219 HAT-EROSION PROTECTION PLAN 
ANO S£CTIONS. 

LEGEND: 
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i 
T 

TOP OF CUT 

TOP Of FILL 

TOP OF ROCK 

U. S. DEPARTMENT OF ENERGY 
ALBUOUEROUE, NEW MEXICO 

MEXICAN HAT-MONUMENT VALLEY SITES 
MEXICAN HAT, UTAH-MONUMENT VALLEY, ARIZONA 

COMPLETION 

HAT- GULLY DETAILS 

OE-AC04-83All8796 
.,_ 
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I ·rOPOGRAPHY IS PROVIDED ev AERO-GRAPHICS INC.. 
/SALT LAJ<E CITY , lfTAH 8ASEO ON AERIAL 
J"HOTOGIIAPHY DATED FEBRUARY 2 3, 1995. 

LEGEND: 
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VNIMPRO\IEO ROAD 

fLOWPATH 

REFERENCE DRAWINGS : 

~VEY COOTROL POINT 

VT.ILITY POLE 

H/M-OS-10•0223 HAT AS -BUILT TOPOGRAl"HIC MAP 
( SHEET 2 OF 21 . .... ~ovco 
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t. TOPOGRAPHY \S PROV!OEO 8Y AERO- GRAPHICS INC., 
SALT LAKE CITY, UTAH BASED ON AERIAL 
~TOGRAP,HY DATED FEBRUARY 2-3. 1995. 

LEGEND: 

-···----

MATCH LINE; 

FENCE 

UNIMPROVED ROAD 

FLOWPATH 

REFERENCE. DRAWINGS : 

(FOR CONTINUATION, SEE OWG. H/M •DS· t0 · 02.22) 
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E 10702.1 NOTES: 

N 10,506 ·-·- N 10500 

E 10,445 ·- · - ·-·-. ~ 11 6 ~ 
1. SuRrAC( r(ATU'l(S SHOW,. .. ~£ ,..op~o~:1H; (. 

DISPOSAL EMBANKMENT 

SMK-2 

m 

N 6640.2 
E 10727.2 

0------... _____ - . ' 
P · - ·- ,OJ,41.9 

11, i'7.0 

N 9456 8 

E 11716.5 
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i i [ 11,948 
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0./ 
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-~,se 
E 11, 469 

N 8644.8 

E 11362.8 

2. r<m O,SPtACEV[Nl t.lON\JV£),7 LOCATION, St( owe. ND. l'/V·DS·I0·0212. 

3 TH£ BOUNDARY 1,/Q~l/("llS VIER( orrsn IO F(ET Al.O~G TH[ NORH,[;il . 

A~D EASiERLY AXIS FRQV Tt-E SIT( BOUMlARY COR"-ERS M •Ot 1HE L[G"l s•t( 
BOIJN!)Aq:f:S 

4 P(R,1.1£TER S'CNS W(R[ LOC4T(O 5 rt[I INSJ()£ TH( DISPOSAi. SH( 

800"-0AqY. Tpt [~lRA~C( S-G~ St<Atl BE LOCAlEO I111/[0,ATEl Y -".:J•.!:e, T 

IO TH( ENTRA~E CAl[ 5 r[tt •~SOC THE ru,cr 
5. C'IA\IT( S,T[ 11"-'IK[R SlbC·I W('I( S[T AOJAC[',: 10 T'-lf (~TR,\C[ A' • 

OIS,A~CE or 10 F[[T 111S,C( TM( r(NC[ LINE SUO< lHA. 11 00£S 

NOT RtS TRIC; VEHlCUlA~ TR.,_:r ,c . 

6. WH!:'IE C'IOSS.'I(; TH( W(S"7 QITC1i, TH[ W<C[ WERE CC°'SIRUC:1(0 SIJ~~ :~A· 
POSTS A'IO Yl''lES 00 "'0" C:!STR:JCi ;JIIC'- r LCllt. AS l).<i(Clrn 9" :~:: ~ \ -'<~·::, 

LEGEND: 

Ii::, SM·l P(RMA~[NT S.JRV(Y IAONUI/ENl 
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REFERENCE DRAWINGS: 
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S1,1-1 9.664.5 
S11·2 8,275.0 
Sl/•J 10.072.5 
Sl.1-4 I0,4J5.I 
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11.606.0 4240.18 
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"PLANT" NORTH 
-::Z:::--+- ...,;i.. 

, . 
:: 

D£SCRIPTIOH NOffTH EAST 

A RUBIILE PILE 58,78Z 87,791 

B BOIJI.DER PILE 58 ,884 86,566 

C BOULDER PILE 58,823 86,517 124 

D BOULDER PILE 58 698 86 496 18 

E. IIOlA.OER PLE. 58,519 86,660 181 

re BOtA.OER ALE 58,399 86,546 ~8 

BOU..OER PILE 58 366 86 429 74 3 

) BQIJ\.DER PILE 58,322 86,517 155 

BOUI.DER PILE 58 285 86,452 28 

BOULDER PILE 58,279 86,401 Z9 

) .. 
:: 

BOULDER PILE 58 524 
58,548 

58,679 .. 57,Sn 
58 500 

86 375 
86,468 

86,382 
87,059 
86 750 

152 
181 

NOTES: 4 , THE AREAS SHOWN '118£ BASED ON THE 
BENDIX REPOflT WHICH IS INCLUDED IN 
THE INFORMATIOH FOIi IIDOERS. I. ElCCAVATIOl'I (lf' CONTAMINATED MATERIAL 

IN AREAS A . e~c.E ANO THE OLD PILE WERE 
AT THE 011AECrtON OF THE 

CONTRACTOR IN THE FIELD, DEPTHS OF 
CONTAMINATION IN AREAS C,E ANO THE 
OLD PILE AVERAGED I FOOT, HOWEVER THE 
ROCKY TERRJUN PROHIBITE.0 LEVEL 
EXCAVATION. 

S . LOCATIONS AHO OUAHTrT!ES ,011 IIUBBLE ANO 
BOU.DER PILES( SEE TABLE I l SUP£RCEDED 
THE VALUES GIVEN Ill THE IIENOIX REPORT. 

6 . LOCATION OffACJLITIES OEMOUSl-4ED W£RE 
APPROXIMATE.. 

2. ~~~L~~J;&~~~E 7. THE POH0 LINEA ANO ANT UNOERLTING CONTAlollNATEI> 

~ IN 'OE ~LD 8'I THE C0NTRACT'OR 
BASED ON RAl)Q.OGICAL SUNE'rS. 

3. EXCAVATED !il.OPES 'lff:RE NOT EKCEED 
2 (HI : I (VIF"CHI CUTS tN SOIL ROCK 
SL0PES WERE AS O•RECH.0 8Y THE 
CONTRACTOR. 

MATERIAL WERE RENO\ltD AFTER ALL OTifER 
CONTAMINATED l,IATERIALS AT TIIE MONUMENT VALLEY 

SITE HAYE BEEN REMOVED. 

8 . ALL COORDINATES SHOWN ARE "PLANT" COOROINATES 
UNLESS NOUD OTllERWISE:. 

9. SURFACE ANJ CONOITIOH OF ROCK UNDER COHTAMINATEO 
MATERIALS W0£1RREOIILAR ANO VARIED WIOELY. 

REFERENCE ORA.WINGS: 

H/M-PS-10-0233 MON-CONTAMINATED MATERIAL 
[XICAYATION PLAN I SHEET 2 Of 21 

LEGEND: 

y r TOP OF CUT 

-'t870- APl'ftOX. BOTTOM CC>NTOURS 
OF EXCAVATIONS 

- - - LIMIT OF CONTAMlNIITED AREA 

MILL SITE BOUNDARY 

HOT TO SCALE 
ll~E Cll BOILDER PILE 
(SEE NOTE ~ AHO TI\BLE 11 

FACI.LITY TO BE OEJ~OLISHEO ANO ID NUMBERS 
SEE INFORMATION FOR BIDDERS FOR DETAILS 

AREA OF ROCK CLIEANUP 

tOO 

SCALE 

0 100 200 

FEET 

U. S. DEPARTMENT OF ENERGY 
ALIUQUIIIQUI, NIW Ml lllCO 
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l 
" NOTES: 

1. F'Otl AOOITION.AL NOTES SEE DRAWING NO. H/ N·PS•I0- 0232. 

2: CXlHTANIHATEO liUTERIAL.S WERE REMOVED 
WITHIN IO</ f l lOIIII TlE CENTERlt NE Of" Tl-IE ACCESS 
IICW> TO THI, MANOONEO AJRFIELO TO NORTHING 
n.~. 

l . !~Rb~:;.fe~1~J>oW~01.."3u110:\'i.1f·Ri~~r0:NzHe 
BOULDER I'll. las . 

4. THE FINAL ROCJ< SURFACE Of OFF-Pl.£ CLEANUP WAS 
SIMILAR TO THIE ACCEPT"-81.E RQCI( CLEANUP EXI\MPLE 
AREA 01! •s l> PPR0\'1:0 3Y THE COOflR~ClOR, 
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I. TOPOGRAPHY IS PROVIOEO BY AERO-GRAPHICS INC., SALT LAKE 
CITY, UTAH BASED ON AERIAL PHOTOGRAPHY Ot>TED 
FEBRUARY 23, 1995. 
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U.S. Department of Energy Office of Legacy Management 
 

LMS 2135 Page 1 of 2 
10/01/2015  
 

Site Visit Report 
Refer to the Quality Assurance Manual Section 1.5.3.4 for a description of this process. 

 

Assessment Title (Site Visit of NE Slope and Areas east of cell): Site (Mexican Hat Site Mexican Hat UT): 

Land Survey of additional depressions and meet with Cassandra 
Bloedel of the NN EPA about areas of concern 

Mexican Hat, UT, Site Mexican Hat 

Date(s) Performed: June 30 2016  
Site Manager or Lead: Joey Gillespie  
Issued By: Joey Gillespie Date Issued: 7/21/2016  
Purpose and Scope (reason for site visit assessment and scope of area examined): 

• Meet  Navarro land survey crews at the Mexican Hat Disposal cell north east slope to identify and survey in 
additional depressions at the base of the slope.  

• Meet with Navajo Nation EPA Cassandra Bloedel and Frederic Sherman. About areas of elevated radiation 
readings in the area of the former mill site.  Area was previously investigated and deemed clean in 2011 

Summary and Results (brief summary of results including what was examined and what was observed): 

08:30-09:58 brief crews and NN EPA to the Plan of the Day and JSA 
09:58 -11:00 discuss finding of mill balls in 2011;size and shape.;NN EPA points out old haul road as one of the areas of 
concern also what appears to be stained soil and rock and pushed up dirt against the former haul road edges. NN EPA 
also mentions that ore could have been spilled from the haul trucks 
11:00 -11:16 Branden and Trisha (Navarro Land Surveyors)on site; brief to the JSA and POD and begin setting up for the 
survey.  NN AML Jonie and DOE LM Angelita off site to visit the Monument Valley site.  J Gillespie stays with the 
surveyors.  NN EPA off site back to their office.  
11:00 – 13:00 Surveyors setting up instruments.  
13;00-1530 Surveyors work to tie in the existing and additional cell cover depressions 
14:00 all crews off site for the day and headed back to Grand Juncition 

Conclusions (detailed description of processes and areas examined. Describe problem areas as well as positive practices. Include 
action items that were completed during site visit): 

Nothing to conclude at this time 

Action Items (follow-up with site manager or lead on action items listed): 

• Angelita to coordinate with AML and NN EPA for radiation survey of the areas of concern. 
• Surveyors to return if necessary to complete land survey of areas of concern 
• Review old photographs and drawings to determine location of former haul roads and potential origin of mill balls 
• NN EPA to provide photos of the mill balls to Angelita 
• Keep Jonie of NN AML informed of site visits and dates of the rad survey. 
• Send Construction Completion Reports for Mexican Hat to Jonie at AML: 
• Send Gas Hills East reports to Gilbert of NN AML 

Observations (examples: Consider repainting door when weather permits. Housekeeping is exceptionally good): 

• Dark staining is partially moisture on the top of sediments.  Dark staining on the former haul road near the old mill 
site is attributed to baking by ash and lava during the activity from Mount Ahambra. 

• Some former T posts were flagged that potentially outline the former staging area for the surveyors to locate 
• No Mill balls or other mill related materials were noted during the walkover 
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Assessment Title (Site Visit of NE Slope and Areas east of cell): Site (Mexican Hat Site Mexican Hat UT): 

Land Survey of additional depressions and meet with Cassandra 
Bloedel of the NN EPA about areas of concern 

Mexican Hat, UT, Site Mexican Hat 

•  

Documents/Procedures Reviewed (reference information or required documents used to prepare for and conduct the site visit ): 

• Mexican Hat Construction Completion reports 
• Prior Areas of Concern Trip Report performed in 2011 

Persons Contacted: 

Casandra Bloedel NN EPA  
Joni Nofchissey NN AML 

E-Mail Distribution (include site manager or lead, responsible manager, program manager and their administrative assistant, 
Corrective Action, and affected individuals): 

Angelita.Denny@lm.doe .gov 
Joey.gillespie@lm.doe.gove 
Gj.rc@lm.doe.gov 
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Photo 1 South over Area of Concern Photo 2. South and East over Area of Concern 

  
Photo 3. Former Mill buildings near Area of 

Concern 
Photo 4 NN EPA Personnel pointing out elevated 

areas 
  
  

  
Photo 5. Former Road Bed East of Disposal cell  Photo 6 View East of Access Road and Area of 

Concern  
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Photo 7 NN EPA Walking over Darker Soils Photo 8 Dark staining of soils within Area of 

Concern 

  
Photo 9. Darker soils near possible haul road east 

of the cell 
Photo 10 Soil accretion within Area of Concern  

  
Photo 11. Stained Soil at the end of a possible haul 

road East of the site 
Photo 12. Mexican Hat Disposal cell east of the 

Area of Concern in foreground 
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Photo 13. View southeast of Area of Concern 

Disposal Cell to the Left of Photo 
Photo 14. View southeast of area of concern with 

Halchita water tank in background 

  
Photo 15. Remnant of steel T post Photo 16. East of Area of Concern with Disposal 

cell in background 

  
Photo 17. Area of Concern with Disposal Cell in 

background 
Photo 18.  Area of Concern along access road east 

of the Disposal Cell 
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Photo 19. Surveyors gathering data on existing 
depressions on the northeast side slope of the 

Mexican Hat Disposal Cell 

Photo 20. Surveyors gathering data on existing 
depressions on the northeast side slope of the 

Mexican Hat Disposal Cell 
  

  
Photo 21 Red outlines of depressions near the toe 

of northeast slope and Gully #2  
Photo 22 Red outlines of depressions near the toe 

of northeast slope and Gully #2 
  
  

  
Photo 23 Red outlines of depressions near the toe 

of northeast slope and Gully #2 
Photo 24 Red outlines of depressions near the toe 

of northeast slope and Gully #2 
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Photo 25. Sediment filling erosion channel at base 

of north east slope 
Photo 26. Sediment filling erosion channel at base 

of north east slope 

  
Photo 27 Surveyors working on collection of 
coordinates for depressions above RipRap 

Photo 28 Red outlined depressions at contact with 
erosional channel Rip Rap 
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U.S. Department of Energy Office of Legacy Management 
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Site Visit Report 
Refer to the Quality Assurance Manual Section 1.5.3.4 for a description of this process. 

 

Assessment Title (Site Visit after Flash Flood event ): Site (Mexican Hat Site Mexican Hat UT/ Monument Valley 
AZ): 

Visit  Monument Valley Flooding damage to Fence and then to 
Mexican Hat to review depressions on north east cell cover 

Click here to enter text. 

Date(s) Performed: August 18 and 19 2016  
Site Manager or Lead: Joey Gillespie DOE LM Manager Angelita Denny  
Issued By: Joey Gillespie Date Issued: 8/29/2016  
Purpose and Scope (reason for site visit assessment and scope of area examined): 

• Visit the two sites to observe and document damage from recent precipitation event in early August 

Summary and Results (brief summary of results including what was examined and what was observed): 

08:30-13:30 Drive with Angelita Denny to  Monument Valley Site brief Angelita to the  Plan of the Day and JSA 
13:30 -15:30  Delineate former evaporative pond area with yellow rope and t-posts with signs requiring a Rad Worker 
Permit to enter or do work in the former evap pond area. Need additional cord to outline the entire evap pond area 
15:30 – 16:30 Review the wash area for flash flood damage at the north end fence crossings.  Ben Stanley did what 
repairs he could but the flash flood areas will need an engineered solution in the future 
16:30 off site to Monument Valley Grocery for additional rope.   
8/19/2016 Friday  
09:00 – 10:00return to Monument Valley in order to meet with Ben Stanley ; Brief to the POD and JSA then visit the south 
drainage wash area and look at the amount of debri against the fence.  

• Ben needs a First Aid Kit and gloves 
• Perimeter signs around the perimeter 
• Gate or site entrance signs 
• Need additional rope to outline the Former Evap Pond Area 
 

10:00-11;50 drive to Mexican Hat and  review disposal cell depressions.  No real change to the depressions caused by 
the precipitation event.  Install signs below the perimeter signs where they were missing and drive down to Gypsum 
Creek to view flood damage.  It was noted that significant sediment was transported and placed over the Seep location # 
0922.  Seep is no longer visible and the sign had been washed away.  Denny and Gillespie did not hike up the drainage 
to ck on Seep 0248 due to time constraints.  
Mexican Hat  

• Seep #0248 is scheduled to be sampled September 26 but this may change 
• Ruts were scheduled to be repaired August 25th  
• Sign needs to be replaced at Seep # 0922 
• Additional debri needs to be carried to the landfill from surrounding the cell 
• Entrance road has some erosion occurring that may need attention in the future 

 
11:50-19:00 Drive back to Grand Junction from Mexican Hat.  
  

Conclusions (detailed description of processes and areas examined. Describe problem areas as well as positive practices. Include 
action items that were completed during site visit): 

Appendix C5, Page 1
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Assessment Title (Site Visit after Flash Flood event ): Site (Mexican Hat Site Mexican Hat UT/ Monument Valley 
AZ): 

Visit  Monument Valley Flooding damage to Fence and then to 
Mexican Hat to review depressions on north east cell cover 

Click here to enter text. 

Nothing to conclude at this time 

Action Items (follow-up with site manager or lead on action items listed): 

• Replace the sign at Seep 0922 
• Place rock in erosional channel along entrance road at sign P-22 

Observations (examples: Consider repainting door when weather permits. Housekeeping is exceptionally good): 

• Access to Monument Valley site had significant washouts and culvert damage 
• No Change to depressions on the cell cover at Mexican hat( north east side slope) after recent heavy 

precipitation 
• Significant sediment buildup in Gypsum Creek covering Seep # 0922 and removing the sign 

Documents/Procedures Reviewed (reference information or required documents used to prepare for and conduct the site visit ): 

• Job Safety Analysis and Plan of the Day 

Persons Contacted: 

Ben Stanley at the Monument Valley Site 

E-Mail Distribution (include site manager or lead, responsible manager, program manager and their administrative assistant, 
Corrective Action, and affected individuals): 

Angelita.Denny@lm.doe .gov 
Joey.gillespie@lm.doe.gove 
Gj.rc@lm.doe.gov 
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Photo 1 Northeast slope depressions in foreground Photo 2 Northeast slope depressions in foreground 

  
Photo 3 Overview of the northeast toe and Gully 

#2 
Photo 4 Change in riprap size diagonally across 

northeast slope 
  
  

  
Photo 5 Change in rip rap size diagonally across 

northeast slope 
Photo 6  Gypsum creek deposits over seep location 

0922 
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Photo 7. Gypsum creek sedment deposition from 

recent precip event 
Photo 8. Gypsum creek sedment deposition from 

recent precip event 
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Photo 1. Delineation of the Former Evap Pond at 

Monument Valley site 
Photo 2. Delineation of the Former Evap Pond at 

Monument Valley site 

  
Photo 3. Delineation of the Former Evap Pond at 

Monument Valley site 
Photo 4. Main drainage sheet flow damage to 

northern fence crossing 
  

  
Photo 5 Southern fence crossing of main wash Photo 6 Southern fence crossing of main wash 
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Photo 7 Southern fence crossing of main wash Photo 8 Southern fence crossing of main wash 

  
Photo 9 Southern fence crossing of main wash Photo 10 Southern fence crossing of main wash 

  
  

 

 

Photo 11. Main wash erosional feature Photo 12. Erosional outwash overlook of northern 
fence crossing  
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12.0 Mexican Hat, Utah, Disposal Site 
 
12.1 Compliance Summary 
 
The Mexican Hat, Utah, Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I 
Disposal Site (site) was inspected on April 11, 2017. Subtle depressions in the riprap cover 
continue to be observed along the toe and lower portions of the northeast side slope of the 
disposal cell. Visual observations of the depressions indicate the potential for erosion of the 
underlying sandy gravel bedding layer, the radon barrier, or both. A report that evaluates the 
depression features and provides a set of options and a recommended path forward is in 
development. Inspectors identified several routine maintenance needs but found no cause for 
a follow-up inspection during the annual inspection.  
 
During a site visit on December 14, 2017, a small void in the disposal cell cover was identified 
near the toe of the northeast side slope near the previously observed depressions. The small void 
extended to the apparent base of the bedding layer and upper portion of the radon barrier. A 
follow-up inspection with a radiation control technician was conducted on December 27, 2017. 
The follow-up inspection confirmed that radiological readings at the void were consistent with 
background levels. 
 
The U.S. Department of Energy (DOE) conducted annual observational monitoring 
(i.e., photographic documentation and observational description) of seven designated seeps 
during the annual inspection. Seep 0248 was dripping and was the only seep with wet conditions; 
the remaining seeps were dry. Ephemeral drainages along the perimeter of the site were dry; 
however, the presence of evaporites in these drainage areas provided evidence of recent surface 
water. Gypsum Creek had several areas of flowing surface water and contained significant areas 
of evaporites throughout dry areas within and leading to its flow path. Groundwater monitoring 
is not required.  
 
12.2 Compliance Requirements 
 
Requirements for the long-term surveillance and maintenance of the site are specified in the 
site-specific DOE Long-Term Surveillance Plan (LTSP) (DOE 2007) and in procedures DOE 
established to comply with the requirements of the U.S. Nuclear Regulatory Commission (NRC) 
general license at Title 10 Code of Federal Regulations Section 40.27 (10 CFR 40.27). 
Table 12-1 lists these requirements. 
 

Table 12-1. License Requirements for the Mexican Hat, Utah, Disposal Site 
 

Requirement LTSP This Report 10 CFR 40.27 
Annual Inspection and Report Sections 3.3 and 3.4 Section 12.4 (b)(3) 

Follow-Up Inspections Section 3.5 Section 12.5 (b)(4) 

Maintenance Section 3.6 Section 12.6 (b)(5) 

Emergency Measures Section 3.6 Section 12.7 (b)(5) 

Environmental Monitoring Section 3.7 Section 12.8 (b)(2) 
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12.3 Institutional Controls 
 
The 119-acre disposal site, identified by the property boundary shown in Figure 12-1, is held in 
trust by the U.S. Bureau of Indian Affairs. The Navajo Nation retains title to the land. UMTRCA 
authorized DOE to enter into a Cooperative Agreement (DE-FC04-85AL26731) with the Navajo 
Nation to perform remedial actions at the former uranium processing sites. DOE and the Navajo 
Nation executed a Custodial Access Agreement that conveys to the federal government title to 
the residual radioactive materials stabilized at the repository site and ensures that DOE has 
perpetual access to the site.  
 
The site was accepted under the general license in 1997. DOE is the licensee and, in accordance 
with the requirements for UMTRCA Title I sites, is responsible for the custody and long-term 
care of the site. Institutional controls (ICs) at the site include federal custody of the disposal cell 
and its engineered features, administrative controls, and the following physical ICs that are 
inspected annually: the disposal cell and associated drainage features, entrance gate and sign, 
fence, perimeter signs, site markers, and survey and boundary monuments.  
 
12.4 Inspection Results 
 
The site, 1.5 miles south of the town of Mexican Hat, Utah, was inspected on April 11, 2017. 
The inspection was conducted by E. Tyrrell and S. Hall of the DOE Legacy Management 
Support (LMS) contractor. A. Denny (DOE site manager) attended the inspection. The purposes 
of the inspection were to confirm the integrity of visible features at the site, to identify changes 
in conditions that might affect conformance with the LTSP, and to determine the need, if any, for 
maintenance or additional inspection and monitoring.  
 
12.4.1 Site Surveillance Features 
 
Figure 12-1 shows in black the locations of site features, including site surveillance features and 
inspection areas. Site features that are present but not required to be inspected are shown in italic 
font. Observations from previous inspections that are currently monitored are shown in blue text, 
and new observations identified during the 2017 annual inspection are shown in red. Inspection 
results and recommended maintenance activities associated with site surveillance features are 
included in the following subsections. Photographs to support specific observations are identified 
in the text and in Figure 12-1 by photograph location (PL) numbers. The photographs and 
photograph log are presented in Section 12.10. 
 
12.4.1.1 Site Access, Entrance Gate, and Entrance Sign 

Access to the site is from a short unmarked dirt road off U.S. Highway 163 that ends at a graded 
parking area. Minor erosion continues to occur along the dirt access road, but the site remains 
accessible. Entrance to the site is through a locked steel entrance gate at the northwest corner of 
the site (PL-1). The entrance gate was locked and functional. The entrance sign is affixed to a 
steel post immediately behind the entrance gate (PL-2). The entrance sign listed outdated DOE 
and Navajo Nation contact information and was replaced during a later site visit; no other 
maintenance needs were identified. 
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Figure 12-1. 2017 Annual Inspection Drawing for the Mexican Hat, Utah, Disposal Site 
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12.4.1.2 Fence and Perimeter Signs 

A barbed-wire fence encloses the disposal cell (PL-3). Periodically, the fence is damaged by 
livestock, erosion, or vandalism and requires repair. Loose fence strands were identified at a few 
locations across the site, but did not warrant maintenance. 
 
There are 43 pairs of perimeter signs, designated P1 through P43 (each pair consisting of an 
upper property ownership/no-trespassing sign and a lower sign identifying the site as a 
radioactive materials disposal site), positioned along the property boundary. Each paired 
perimeter sign is attached to a single steel post set in concrete. Perimeter signs are typically 
located outside the fence that encloses the disposal cell (PL-4), but some are affixed directly to 
the fence or immediately inside the fence. Several perimeter signs (P19, P20, P21, and P24) have 
bullet damage but remain legible. Additionally, several perimeter signs are bent (presumably due 
to animal contact) but did not require maintenance during the annual inspection. One or both of 
the paired perimeter signs were missing during the inspection at perimeter sign locations P31, 
P39, P40, and P41 and were replaced during a later site visit from May 8–10, 2017; no other 
maintenance needs were identified. 
 
12.4.1.3 Site Markers 

The site has two granite site markers. Site marker SMK-1 is just inside the fence near the 
entrance gate (PL-5); its concrete base has several minor cracks, but they do not compromise the 
integrity of the base and repairs are not necessary at this time. Site marker SMK-2 is on the top 
slope of the disposal cell. No immediate maintenance needs were identified. 
 
12.4.1.4 Survey and Boundary Monuments 

Four survey monuments were installed at the site during construction of the disposal cell for 
survey control. SM-1 was not located during the inspection but was identified on top of a large 
mound during a later site visit (PL-6). Twelve boundary monuments delineate the property 
boundary. Bullet damage was identified at BM-5 (PL-7), but repairs are not necessary at this 
time as the boundary monument remains legible and intact. No immediate maintenance needs 
were identified. 
 
12.4.2 Inspection Areas 
 
In accordance with the LTSP, the site is divided into four inspection areas (referred to as 
“transects” in the LTSP) to ensure a thorough and efficient inspection. The inspection areas are 
(1) the disposal cell, (2) the toe drains and diversion channels, (3) the balance of the site and the 
site perimeter, and (4) the outlying area. Inspectors examined specific site surveillance features 
within each area and looked for evidence of settlement, erosion, or other modifying processes 
that might affect the site’s conformance with LTSP requirements. 
 
12.4.2.1 Disposal Cell 

The disposal cell, completed in 1994, occupies 68 acres. The disposal cell is armored with riprap 
to control erosion. No evidence of erosion, settling, slumping, rock degradation, or other 
modifying processes that might affect the integrity of the disposal cell were present on the top 
slope of the disposal cell. 
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Subtle depressions in the riprap cover along the toe and lower portions of the northeast side slope 
of the disposal cell were identified during the 2016 annual inspection and a subsequent follow-up 
inspection on April 8, 2016. Additional site visits to further characterize the depression features 
were completed in 2016. The additional site visits were not identified in the 2016 Annual Site 
Inspection and Monitoring Report for Uranium Mill Tailings Radiation Control Act Title I 
Disposal Sites (DOE 2016) but are detailed in an upcoming northeast slope cover depressions 
evaluation report. Based on visual observations, no major changes to the depression features 
were evident during the 2017 annual inspection relative to previous visual observations in 2016 
(PL-8 and PL-9).  
 
Evaluations of the depression features as they relate to long-term performance of the disposal 
cell are ongoing. A radiological survey performed on the northeast side slope in September 2017 
did not identify any elevated gamma radiation readings in the areas of observed depressions 
relative to visually determined unaffected areas of the disposal cell located topographically 
upgradient of the depression features on the northeast side slope. DOE has initiated supplemental 
monitoring and evaluation activities related to the depression features, including the installation 
of an onsite meteorological weather station; performing semiannual ground-based light imaging, 
detection, and ranging (LiDAR) topographic surveys along the northeast side slope (the first 
event was performed in October 2017); and semiannual collection of horizontal and vertical GPS 
grade survey data at the existing settlement plates on the top slope of the disposal cell. A report 
that provides an evaluation of the depression features as well as a set of options and a 
recommended path forward is in development and will be distributed to NRC and stakeholders 
upon completion. 
 
There was no noticeable increase of sloughed red rock and soil along the south apron of the 
disposal cell (PL-10). Because the apron in this area is immediately adjacent to the base of the 
steep rocky cliff face along the southern edge of the disposal cell cover, it is expected that 
sediment and unstable rock from the cliff face will continue to fall onto the apron. The 
accumulated material is not currently impacting the function of the apron, and this area will 
continue to be monitored. 
 
A single fourwing saltbush (a deep-rooted plant) was identified growing on the southwest 
portion of the disposal cell top slope (PL-11) during the inspection. This plant was removed at its 
base with cutting shears, and the remaining plant and root materials were subsequently treated 
with herbicide during a later site visit; no other maintenance needs were identified during the 
2017 annual inspection. 
 
During a site visit on December 14, 2017, with representatives from the Navajo Nation 
Uranium Mill Tailings Remedial Action/Abandoned Mine Lands Department, a small portion of 
the riprap and bedding layer cover components were removed by hand to facilitate inspection of 
linear depressions observed near the toe of the northeast side slope. At one of the locations, a 
small void was observed at the apparent base of the bedding layer and upper portion of the 
radon barrier (PL-12), where a 5 to 6 inch cemented layer was present. The approximate 
dimensions of the void were 8 inches deep × 12 inches wide. The length of the void was 
unknown, but it appeared to extend downslope along the interface of the bedding layer and radon 
barrier. Associated linear depressions observed on the cover in this area are suspected to be 
associated with this feature and may represent collapsed portions of prior openings with similar 
conditions. A follow-up inspection was conducted with a radiation control technician on 
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December 27, 2017, to assess radon and gamma radiation readings at multiple locations across 
the site, including the area of the observed void. An alphaNUCLEAR Model 597-PX3 radon 
monitor was used to collect 30-minute continuous samples for radon gas, and a hand-held 
sodium iodide scintillometer was used to collect gamma radiological readings. All radiological 
readings were consistent with background levels; no elevated radiological readings were 
observed. Additional site visits to further evaluate the observed void and to assess the potential 
for additional areas with similar features are planned for early 2018. NRC was notified of these 
observations and planned follow-up visits in early January 2018. Subsequent meetings were held 
with the Navajo Nation Uranium Mill Tailings Remedial Action/Abandoned Mine Lands 
Department to discuss the findings. Findings from additional site visits and additional 
information regarding the void will be included in the depression features evaluation report. 
 
12.4.2.2 Toe Drains and Diversion Channels 

Upgradient offsite areas continue to undergo erosion, resulting in the transport of sediment onto 
the site and into the west diversion channel. The sediment accumulation has promoted the 
growth of vegetation, including perennial grasses and annual weeds, in the west diversion 
channel (PL-13). However sediment accumulation and associated vegetation have not adversely 
affected the performance of the west diversion channel. 
 
Sediment accumulation has also been observed along the transition zone from the apron to the 
northeast toe drain (PL-14). The origin of this material has not been determined. Windblown 
sediment that settles on the disposal cell cover may be washed out in this area, which is not of 
concern. However, if the material is related to the observed depression features on the northeast 
side slope, it would indicate cover erosion, which would be a concern. Minor vegetation has 
begun to establish in this area, but that does not currently affect the performance of the northeast 
toe drain. Inspectors will continue to monitor this area concurrent with the observed depression 
features on the northeast side slope. No maintenance needs were identified. 
 
12.4.2.3 Balance of the Site and Site Perimeter 

Minor erosion continues in upgradient areas along the southwest portions of the site. This is an 
expected natural process as the exposed geology at the site is brittle and subject to weathering. 
Inspectors will continue to monitor erosion in these areas, but erosion is not a concern unless it 
damages the fence or impacts the performance of site drainage and diversion features such as the 
west diversion channel. 
 
Sloughed rock from an overhanging shelf was observed along the southern perimeter of the site. 
Although this material currently appears to be stable, this rock is approaching the fence between 
perimeter signs P22 and P23 and will likely need to be removed or secured to protect the fence 
from damage or a potential breach (PL-15).  
 
Scattered trash (broken glass, bottles, cans, cardboard, and paper containers) continues to 
accumulate in the more accessible areas of the site where vehicle access is available. The most 
noticeable accumulations of trash are located along the access road and in the parking area, the 
areas on the site outside of the fence between perimeter signs P31 and P42, and the southern 
portion of the site between perimeter signs P22 and P27. Trespassing just inside the site 
boundary (outside the fence), as evidenced by vehicle and all-terrain vehicle tracks, occurs in the 
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same areas where trash accumulations are present. However, some trash is likely being 
transported onto the site via wind from nearby locations. 
 
As in previous years, bulk abandoned items were discovered during the inspection. An 
abandoned wooden desk was identified outside of the fence but within the site boundary near 
perimeter sign P20 (PL-16). In addition, an abandoned mattress spring was identified outside the 
fence but within the site boundary between perimeter signs P37 and P38. These bulk abandoned 
items were removed from the site and properly disposed of during a later site visit. 
 
Vandalism continues to occur at the site, as indicated by new bullet damage in several perimeter 
signs and on boundary monument BM-5. This is expected to be an ongoing problem due to the 
remote location of the site and the fact that access to these areas cannot be restricted. Damaged 
perimeter signs are replaced when they become illegible. No other maintenance needs were 
identified. 
 
12.4.2.4 Outlying Area 

The area beyond the site boundary for a distance of 0.25 mile was visually observed for erosion, 
changes in land use, or other phenomena that might affect the long-term integrity of the site. No 
such impacts were identified. 
 
12.5 Follow-Up Inspections 
 
DOE will conduct follow-up inspections if (1) a condition is identified during the annual 
inspection or other site visit that requires a return to the site to evaluate the condition or 
(2) DOE is notified by a citizen or outside agency that conditions at the site have substantially 
changed. DOE conducted a follow-up inspection in response to an observed void identified 
during a site visit after the 2017 annual inspection. The follow-up inspection was conducted with 
a radiation control technician on December 27, 2017, to assess radon and gamma radiation 
readings at multiple locations across the site, including the area of the observed void. All 
radiological readings were consistent with background levels; no elevated radiological readings 
were observed. Additional site visits to further evaluate the observed void and to assess the 
potential for additional areas with similar features are planned for early 2018. NRC was notified 
of these observations and planned follow-up visits in early January 2018.  
 
12.6 Maintenance 
 
The LMS contractor performed maintenance at the site on May 8–10, 2017. The perimeter signs 
(P31, P39, P40, and P41) that were missing during the inspection were replaced during this 
maintenance trip. Breakaway bolts were used to affix the perimeter signs that were replaced to 
the preexisting metal poles set in concrete in an attempt to prevent future theft. Adhesive labels 
displaying updated contact information and the Office of Legacy Management website address 
were affixed to the remaining perimeter signs that were readily accessible during this 
maintenance trip. The fourwing saltbush that was identified on the top slope of the disposal cell 
was removed at its base with cutting shears; the remaining plant and root materials were 
subsequently treated with herbicide. The bulk abandoned items (the wooden desk and mattress 
spring) that were identified during the annual inspection were removed from the site and 
disposed of properly. In addition, a significant amount of windblown debris and litter was also 
removed from within and around the site perimeter. Areas of focus included the entire southern 

Appendix C6, Page 8



  

 
U.S. Department of Energy 2017 UMTRCA Title I Annual Report 
March 2018 Mexican Hat, Utah, Disposal Site 

Page 12-9 

portion of the site along the access road leading to the target shooting area and Gypsum Creek 
overlook, the southwest ditch, the west diversion channel, and the site access road and parking 
area leading to the entrance gate. Solid waste from the maintenance trip was transported to the 
San Juan County Landfill south of Blanding, Utah for disposal. Outdated contact information 
was identified on the site’s entrance sign during the annual inspection, and the sign was replaced 
at a later date. The warning sign near seep 0248 is partially buried and will be repositioned at a 
later date; no other maintenance needs were identified. 
 
12.7 Emergency Measures 
 
Emergency measures are the actions that DOE will take in response to unusual damage or 
disruption that threatens or compromises site safety, security, or integrity in compliance with 
10 CFR 40 Appendix A Criterion 12. The depression features identified along the disposal cell’s 
northeast side slope do not meet the criteria for constituting the need for an emergency action; 
therefore, no need for emergency measures was identified.  
 
12.8 Environmental Monitoring 
 
12.8.1 Groundwater Monitoring 
 
In accordance with the LTSP, groundwater monitoring is not required because the uppermost 
aquifer is hydrogeologically isolated from contamination in the overlying formation.  
 
12.8.2 Seep Monitoring 
 
In accordance with Section 3.7.2 of the LTSP, DOE conducts observational monitoring of 
seven designated seeps during annual inspections as specified in an approved monitoring plan 
(DOE 2006). Observational monitoring consists of visual observations and photographic 
documentation of the seven seep locations that are specified in the LTSP. The observed seep 
locations, shown in Figure 12-2, are primarily the result of the infiltration of precipitation into 
the surrounding formation or perched water that leaked from the former processing site tailings 
pond. The majority of seeps have exhibited dry conditions over the past 10 years of observational 
monitoring. 
 
Since 2010, groundwater discharge from seeps has only been observed at cross-gradient 
seep 0248, which typically exhibits dripping conditions. During the inspection, water was 
observed dripping from seep 0248. Since the seep was only dripping and did not exhibit steady 
flow, an estimated flow rate was not determined. The remaining seeps on the annual monitoring 
plan exhibited dry conditions during the inspection. Table 12-2 documents the conditions of each 
monitored seep that was observed during the inspection, including the respective drainage in 
which each seep occurs and a reference to photographic documentation.  
 
The North Arroyo near the base of seep 0264 was slightly moist with visible evaporites 
extending to topographically upgradient areas of the ephemeral wash (PL-17). The remainder of 
the North Arroyo was dry during the inspection.  
 
 

Appendix C6, Page 9



 

 

  
  

 
 

Figure 12-2. Seep Monitoring Locations at the Mexican Hat, Utah, Disposal Site  
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Table 12-2. Observations of Seeps near the Mexican Hat, Utah, Disposal Site 
 

Seep 
Location 
Number 

Drainage 
Photo 

Location 
Numbers 

Observed Seep Conditions 

0248 Gypsum 
Creek 

PL-21 and 
PL-22 

Seep was dripping and a small pool of water had collected at the base of 
the cliff (no flow rate measured). Warning sign is partially buried under 
sediment and will be repositioned at a later date. 

0249 Gully 
No. 2 PL-23 

Dry conditions (no evaporites present); seep area is covered with gray 
limestone, presumably extra riprap apron material from disposal cell 
construction. Warning sign not posted at this location since this seep 
has never been documented to be discharging water. 

0251 North 
Arroyo PL-24 Dry conditions (no evaporites present). 

0254 South 
Arroyo PL-25 

Dry conditions (no evaporites present). Warning sign not posted at this 
location due to seasonal flash flood conditions in the ephemeral 
drainage. 

0261 Gypsum 
Creek PL-26 

Dry conditions. This seep is located next to Gypsum Creek, which was 
flowing at the time of the inspection. Since this seep is considered a 
background location, no warning sign is posted at this location.  

0264 North 
Arroyo PL-27 

Dry conditions. Ephemeral wash near seep location was moist with 
intermittent evidence of evaporites, presumably from recent 
precipitation. 

0922 Gypsum 
Creek PL-20 

Dry conditions (no evaporites present in immediate area). Seep is 
located along the south side of Gypsum Creek, which had evidence of 
significant water (more than 10 feet) from an unknown period. Seep 
location is now covered entirely by a sandbar that has formed along this 
section of Gypsum Creek. 

 
 
Gypsum Creek had several areas of flowing surface water during the inspection. Significant 
amounts of evaporites were also observed throughout Gypsum Creek (PL-18 and PL-19). 
Gypsum Creek also had evidence of significant flash flooding from an indeterminate period; 
there was debris more than 10 feet above the ground surface in some areas of the creek. This 
flood event presumably created the sandbar that is currently covering seep 0922 (PL-20). 
 
In accordance with the LTSP, annual visual observations of the seeps was only required through 
2016, at which time the LTSP directed an evaluation to be conducted to determine whether to 
continue or discontinue observational seep monitoring. A seep monitoring evaluation report is 
currently in development. Qualitative seep monitoring was continued during the 2017 annual 
inspection as a best management practice to support the seep monitoring evaluation report.  
 
In accordance with the LTSP, the need to collect water quality samples at the seeps will be 
evaluated if observed seep flows significantly increase compared to historical seep flow rates. 
The Navajo Nation requested sampling of seep 0248 in 2015 due to increased precipitation in 
the area. To address this request, seep 0248 was sampled in September 2015. Water quality 
samples were collected at seep 0248 and one location in Gypsum Creek upstream of seep 0248 
on March 15, 2016. Seep 0248 and Gypsum Creek were sampled again on October 3, 2016. 
Evaluation of the sample results will be provided in the pending seep monitoring 
evaluation report. 
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12.8.3 Vegetation Monitoring 
 
In accordance with the LTSP, vegetation conditions are observed during annual inspections to 
ensure that undesirable plant species, including deep-rooted plants on the disposal cell cover and 
noxious weeds, do not proliferate at the site. With the exception of deep-rooted vegetation, 
natural plant community succession is expected and will not adversely impact the performance 
of the disposal cell. A single fourwing saltbush plant (a deep-rooted plant) was identified on the 
top slope of the disposal cell during the inspection and subsequently removed during a later trip. 
Vegetation growth in the west diversion channel will continue to be monitored during annual 
inspections to ensure that it does not negatively affect the performance of this surface water 
diversion structure. No other maintenance needs were identified. 
 
12.9 References 
 
10 CFR 40 Appendix A. U.S. Nuclear Regulatory Commission, “Criteria Relating to the 
Operation of Uranium Mills and the Disposition of Tailings or Wastes Produced by the 
Extraction or Concentration of Source Material from Ores Processed Primarily for Their Source 
Material Content,” Code of Federal Regulations. 
 
10 CFR 40.27. U.S. Nuclear Regulatory Commission, “General License for Custody and 
Long-Term Care of Residual Radioactive Material Disposal Sites,” Code of Federal Regulations. 
 
DOE (U.S. Department of Energy), 2006. Resolution of Seep and Ground Water Monitoring at 
the Mexican Hat, Utah, UMTRCA Title I Disposal Site, DOE-LM/GJ1139-2006, March. 
 
DOE (U.S. Department of Energy), 2007. Long-Term Surveillance Plan for the Mexican Hat, 
Utah (UMTRCA Title I), Disposal Site, San Juan County, Utah, DOE-LM/1530-2007, Rev. 3, 
October. 
 
DOE (U.S. Department of Energy), 2016. 2016 Annual Site Inspection and Monitoring Report 
for Uranium Mill Tailings Radiation Control Act Title I Disposal Sites, LMS/S15036, March. 
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12.10 Photographs 
 

Photograph 
Location 
Number 

Azimuth Photograph Description 

PL-1 170 Entrance Gate 

PL-2 180 Entrance Sign with Outdated Contact Information (Replaced) 

PL-3 0 Fence Enclosing Southwest Portion of Disposal Cell 

PL-4 135 Perimeter Sign P42 and Fence 

PL-5 90 Site Marker SMK-1 

PL-6 260 Approximate Location of Survey Monument SM-1 

PL-7 170 Boundary Monument BM-5 with Bullet Damage 

PL-8 165 Depression Features near Toe of Northeast Side Slope (Black Backpack for Scale) 

PL-9 315 Depression Features near Toe of Northeast Side Slope (Black Backpack for Scale) 

PL-10 225 Sloughed Rock on Riprap Apron near South Slope of Disposal Cell 

PL-11 330 Fourwing Saltbush on Top Slope of Disposal Cell (Removed) 

PL-12 230 Void Along Bedding Layer and Radon Barrier Interface (Observed During 
December 14, 2017, Site Visit) 

PL-13 0 West Diversion Channel with Vegetation Along Low Points of Drainage 

PL-14 180 Sediment Accumulation Along Transition Zone from Apron to Northeast Toe Drain 

PL-15 345 Sloughed Rock Approaching Fence 

PL-16 215 Abandoned Wooden Desk (Removed) 

PL-17 260 North Arroyo (Dry) with Visible Evaporites 

PL-18 90 Gypsum Creek (Flowing) with Visible Evaporites 

PL-19 180 Gypsum Creek on Approach to Seep 0248 with Significant Evaporites 

PL-20 240 Seep 0922 Covered in Sandbar 

PL-21 225 Seep 0248 (Dripping) with Partially Buried Warning Sign 

PL-22 310 Seep 0248 (Dripping) with Pooled Water at Base of Cliffside 

PL-23 10 Seep 0249 (Dry) Covered in Gray Limestone Rock 

PL-24 170 Seep 0251 (Dry) with Minor Evaporites Present in North Arroyo 

PL-25 245 Seep 0254 (Dry) 

PL-26 135 Location of Seep 0261 Based on GPS Data with Evaporites 

PL-27 190 Seep 0264 (Dry) with Moist Floor in Adjacent North Arroyo 
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PL-1. Entrance Gate 
 

 

 
 

PL-2. Entrance Sign with Outdated Contact Information (Replaced) 
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PL-3. Fence Enclosing Southwest Portion of Disposal Cell  
 
 

 
 

PL-4. Perimeter Sign P42 and Fence  
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PL-5. Site Marker SMK-1  
 
 

 
 

PL-6. Approximate Location of Survey Monument SM-1 
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PL-7. Boundary Monument BM-5 with Bullet Damage 
 

 

 
 

PL-8. Depression Features near Toe of Northeast Side Slope (Black Backpack for Scale) 

Depression Features 
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PL-9. Depression Features near Toe of Northeast Side Slope (Black Backpack for Scale) 
 
 

 
 

PL-10. Sloughed Rock on Riprap Apron near South Slope of Disposal Cell 

Depression Features 
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PL-11. Fourwing Saltbush on Top Slope of Disposal Cell (Removed) 
 
 

 
 

PL-12. Void Along Bedding Layer and Radon Barrier Interface 
(Observed During December 14, 2017 Site Visit) 
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PL-13. West Diversion Channel with Vegetation Along Low Points of Drainage 
 
 

 
 

PL-14. Sediment Accumulation Along Transition Zone from Apron to Northeast Toe Drain;  
View to the South 
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PL-15. Sloughed Rock Approaching Fence 
 
 

 
 

PL-16. Abandoned Wooden Desk (Removed) 
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PL-17. North Arroyo (Dry) with Visible Evaporites 
 
 

 
 

PL-18. Gypsum Creek (Flowing) with Visible Evaporites 
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PL-19. Gypsum Creek on Approach to Seep 0248 with Significant Evaporites 
 
 

 
 

PL-20. Seep 0922 Covered in Sandbar  
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PL-21. Seep 0248 (Dripping) with Partially Buried Warning Sign 
 
 

 
 

PL-22. Seep 0248 (Dripping) with Pooled Water at Base of Cliffside 
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PL-23. Seep 0249 (Dry) Covered in Gray Limestone Rock 
 
 

 
 

PL-24. Seep 0251 (Dry) with Minor Evaporites Present in North Arroyo 
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PL-25. Seep 0254 (Dry) 
 
 

 
 

PL-26. Location of Seep 0261 Based on GPS Data with Evaporites 
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PL-27. Seep 0264 (Dry) with Moist Floor in Adjacent North Arroyo 
 

  

Appendix C6, Page 27



  
 

 
U.S. Department of Energy 2017 UMTRCA Title I Annual Report 
March 2018 Mexican Hat, Utah, Disposal Site 

Page 12-28 

This page intentionally left blank 

 
 

Appendix C6, Page 28



 

 

Appendix C7 
 

Site Visit Trip Report, September 21, 2017 
 

 



 

 

This page intentionally left blank 

 
 
 



U.S. Department of Energy Office of Legacy Management 
 

09/21/2017 Page 1 of 1 

Site Visit Trip Report 

Site Mexican Hat, Utah, Disposal Site  Project NE Slope Cover Depressions Evaluation 

Individuals 
making trip Evan Tyrrell, CHMM (Navarro) & Bill Cary, Radiological Control Technician (RCT) (Navarro) 

Date(s) of 
Site Visit September 21, 2017 

Purpose: 

Perform radiological survey along the northeast side slope to verify the absence of elevated radiological readings. 

Summary: 

A radiological survey was performed by a qualified radiological control technician (RCT) along the northeast side 
slope utilizing a handheld 2”x2” sodium iodide crutch scintillometer to verify the absence of elevated radiological 
readings in areas of concern (i.e., depression features). Ambient radiological conditions were determined to be 
150 counts per second (cps) and were based on an average of readings collected at three areas upslope of 
depression features that have been identified on the northeast side slope. Once ambient conditions were 
determined, the majority of visually-identified depression features were surveyed utilizing the scintillometer. 
Readings were collected at the top of the rip rap surface. 

Overall, the results showed no elevated radiological readings relative to visually-determined non-distressed areas 
located upslope of depression features on the northeast side slope. 

 

Included Items: 

 The following documents are attached to this Report: 

1. Radiological survey map (raw data) 

 

Cc: Dan Brennecke  Dan Nordeen  Jeff Carman 

 John Manée  Michael McDonald  Bill Cary 

 Fred Smith     
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Contractor to the U.S. Department of Energy Office of Legacy Management 

Radiological Survey Map 

Radiological Work Permit No.: 

Site Name: Mexican Hat Site 

Technician: _B_il_l C_ary-=---------- --

Instrument 1 
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Purpose: Radiological survey of areas of possible erosion to cell 
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Time: 0145 
Location: Slope above Northeast Toe Drain 

Date: 9/21/2017 
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contractor to the U.S. Depa.rtment of Energy Office of Legacy Management 

Radiological Survey Map (continued) 

Page 2 of 2 
'(jt. ?lz, J 1'1 Direct Survey Smear Survev 

Location Gross Counts Net Counts• Activity" Gross Counts Net Counts• Activitv• 
Inst. No. Item Surveyed Bela/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Surveyed - CDm -- com dDm/100 cm' dpm/100cm2 CDm cpm cpm cpm dDm/100 cm' dDm/100 cm2 Used 

Cell Slope F. East #1 Depr. 154 cps j 4 cos J / 3 
East #2 w/caim 153 cps I 3 cos I / 
East #3 w/cairn 152 cps I 2 CPS I / 

I I '/ East #4 Rivulet 156 cps 6 cos ,/ 

Center #5 w/cairn 155 cps I 5 cos I / 
Center #6 w/cairn 128 CPS --, -22 cps I / 
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Center #8 DePr. 123 cos ,~ -27 cos i / ll / 
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I .. 
I I I/ West #10 Deor. 123 cos -27 cos 

West #11 Deor. 119 cos I -31 cos I £ / I\ 
West#12 Deor. 124 cps I -26rns I I I / l 
West #13 Deor. 119 cps I -31 cos I 
West #14 Rivulet 120 cps I -30 cps 

West #15 Deor. 124 cps I -26 CDS I 
'I I 

I West #16 Rivulet 122 cps -28 cos 

Cell Slope Toe Drain #17 122 cps -28 CDS I 
.J\I ------ ,/ I ..:..:.--r- I¾ I ----- I \ / I I I 

Applicable Limits (check one for alpha and one for beta) 

Alpha (removable/total): D 1000/5000 D 200/1000 D 20/500 
Beta (removable/total): D 1000/5000 D 200/1000 

- - - / 
I/ 
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/ 
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V 
/ 

/ 
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3Activity Equation 
Gross count minus BKGD count = Net count 
Net count/Eff = dpm 

Dpm x Area Probe Correction Factor (APCF) = dpm/100 cm2 

IAPCF 
144-9 = 6.5 

-

\ I 
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!ti/ 
/11 

/ J\ 

FHZ 732 (GM) = 6.5 
43-10-1 = 1 

Remarks: Daily Instrument Response completed before instrument use. Standard Deviation= 14.92 Backround is average of 3 locations. Survey was performed to determine if 
there was any elevated radiation in depressions that were discovered in the cell slope. No elevated radioactivity areas were found. 

Released To: NIA 
Release: D Unrestricted O Restricted ~ Other see remarks 

bSee Table 2-2 of Site Radiological Control Manual I (LMS/POUS04322). 
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U.S. Department of Energy Office of Legacy Management 
 

05/30/2012 Page 1 of 2 

Engineering Site Visit Trip Report 

Site Mexican Hat Disposal Site  Project Cell Depressions Evaluation 

Engineer(s) 
making trip 

Dan Nordeen, Dan Brennecke, Scott DenBaars, Ron Rager. Also in attendance from Navarro was 
the site lead, Evan Tyrrell. Working separately on the site weather station controls were Ben 
Potter, Chris Holmes, and Jaron Ragsdale from the AST group of Navarro. 

 
Purpose: 

The intent of this site visit was to introduce and familiarize Mr. Rager to the current cell cover depression features 
that are presently under evaluation at the Mexican Hat Disposal Site. 

Basic Itinerary: 
(including dates, to and from, travel method, lodging location 

Monday, October 23, 2017 meeting with Ron Rager at the GJO site. 

Tuesday, October 24, 2017, traveled from Grand Junction to Mexican Hat via GSA vehicle, checked in at the San 
Juan Motel, Mexican Hat, conducted site visit in afternoon. 

Wednesday, October 25, 2017, completed site visit in morning and visited the radon barrier borrow area that was 
used in the original construction of the disposal cell, left Mexican Hat and returned to Grand Junction in the 
afternoon.  

Individuals Met With (Name and Company): 

Ron Rager (subcontract engineering consultant). 

Souder-Miller surveyors Gene Reininger and Schuyler Arensberg were on-site performing a follow–up; second 
LiDAR scan using advanced technology Trimble TX10 scanning equipment due to problems with overlap and 
registry that occurred using the older model Trimble TX8 in September 2017. 

Summary: 

The group met at the San Juan Inn restaurant at noon on October 24th and then traveled to the disposal site from 
there for Ron’s initial overview. The first stop was to do a closer look at the cell cover depressions on the 
northeast side slope. The surveyors were scanning the side slope of interest so we lagged back until they were 
done before walking to the depressions areas. We also walked the cover topslope at the northeast corner. While 
waiting for the surveyors we were able to show Ron the weather station nearby that will be used for collecting 
precipitation data in close proximity to the disposal cell. We were able to observe the northeast corner sideslope 
during the changing afternoon lighting conditions to see how the appearance of the depressions changed with the 
variable lighting. The depressions on the northeast side slope did not appear to have changed from those 
observed in April 2016 when Engineering (Dan Nordeen and Dan Brennecke) first observed the depressions. The 
sediment accumulating in the transition zone from the apron to the northeast toe drain was also observed. 

The following day, October 25th, the group walked the west  side slope mid-morning and observed the north side 
slope from a distance looking for additional evidence of distress. What appeared to be minor construction related 
surface imperfections were observed on the west side slope along the entire length. None of these imperfections 
appeared to be similar to the depression features observed on the northeast side slope. No depressions were 
observed on the north side slope and no accumulation of sediment was apparent in the north toe drain. The visit 
ended after touring the location of the radon barrier borrow area several miles south of Halchita.  

Discussion: 

Overall, Ron Rager thought the cell cover was performing very well. Discussions with Ron Rager were wide 
ranging and included possible causes for the depression features on the northeast side slopes including the 
possibility that erosion is occurring below the bedding layer causing radon barrier material to be transported to 
the toe of slope. Another potential cause discussed was the method of placement by construction equipment 
implying the depressions may have been a result of the equipment methods used to place the cover components 
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along the northeast side slope. Additional discussions can be found on the attached trip report from Ron Rager. 

Action Items: 

Several items for follow-up: 

1. Review QA/QC data available in completion reports with respect to anomalies during construction. Also 
look for possible non-conformance issues if available. 

2. Ron Rager will try contacting the TAC engineer who worked on the site during final design phases. His 
name is John MacBee. 

3. Ron Rager will look for references to special studies prepared in the 1988-1990 years. 

4. Dan Nordeen will provide access to the LM EFT site for transferring large files back and forth. 

 

Cc: Dan Brennecke  Scott DenBaars  Evan Tyrrell 

 Jeff Carman  David Miller        
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MEMORANDUM 

TO: Navarro Research and Engineering, Inc. 

FROM: Ron Rager – Consultant to Navarro Research and Engineering, Inc. 

SUBJECT: Mexican Hat Site Visit Trip Report—October 23-26, 2017 

DATE: December 1, 2017 
 
From 10/23 to 10/26 of 2017 Ron Rager met with a group from Navarro (Contractor to DOE LM) 
met to discuss and visit the Mexican Hat disposal cell site including: 

Dan Nordeen 
Dan Brennecke 
Scott DenBaars 
Evan Tyrrell 

 
The purpose of the trip was to familiarize Ron with the depression features that have been 
identified in the rock cover at the toe of the northeast side slope and adjacent to the rock 
apron/ditch of the disposal cell. The LM contractor has written a draft report dated September 
2017, which is currently in review by DOE and details the locations and characteristics of the 
depression features. The draft report also outlines three potential paths forward for further 
evaluating the depression features. These pathways include: a) continued monitoring of the 
situation, including deposition of fine grained material in the riprap apron in order to evaluate 
potential further cover degradation in the impacted areas, b) regrade the cover and monitor the 
subject area, and c) a targeted cover investigation to inspect selected areas of the depression 
features down to the top of the radon barrier, including the potential for erosion of the bedding 
layer and the radon barrier; these cover components cannot be observed at this time because of 
the riprap covering. 
 
An initial meeting was held at the Grand Junction Navarro office on the afternoon of 10/23 in 
order to familiarize Ron Rager with the site conditions and to discuss the draft evaluation report. 
Evan Tyrrell presented a draft color mosaic aerial image of the northeast portion of the disposal 
cell that was provided by a subcontract survey company and explained that a terrestrial LiDAR 
survey was being conducted in order to provide a detailed topographic map of the affected areas 
and the surrounding surfaces. 
 
The potential for rilling (erosion) of the radon barrier and/or bedding layer was discussed along 
with observations made when a small hand excavation was made in one of the depressed areas. 
Deposits of fine grained material in the voids of the rip rap below the depressions were also 
discussed. 
 
A letter from DOE dated 11/2/1989 (Appendix, B Riprap and Filter Design Calculation (from 
1991 and 1992)) contained in the original design calculation for the erosion barrier instructing the 
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Remedial Action Contractor (RAC) to coarsen the bedding layer of the Mexican Hat site was 
discussed. Ron indicated that the Technical Assistance Contractor (TAC) had performed flume 
studies at Colorado State University to this effect. These studies were done in relation to a set of 
"Special Studies" involving such items as sodium bentonite amendment of radon barrier 
materials, freeze-thaw evaluations of cover materials, and the aforementioned study. 
 
The radon barrier material bentonite amendment was also discussed. 
 
Numerous documents are available from the design period and should indicate how the design 
was approached and the rational supporting the design criteria. 
 
Following the Grand Junction meeting, Dan Nordeen and Ron visited Greg Smith, a Navarro 
geotechnical engineering consultant familiar with UMTRA cell designs, to see if he had any of 
the Special Studies discussed in the meeting. He did not, but indicated that he had checked the 
bedding gradation as designed by the RAC and found them in compliance with the American 
Society of Civil Engineers (ASCE) gradation requirements for filters in manmade dams. 
 
The site was inspected on 10/24 and 10/25 to observe existing conditions of the disposal cell with 
a focus on the northeast side slope where the depression features have been identified. The scope 
of this trip was limited to visual observations of the disposal cell and area surrounding the cell as 
well as the original borrow source area for radon barrier material. Weather conditions were 
excellent, being sunny and warm. 
 
The northeast side slope was inspected during all light conditions from early morning to late 
afternoon (low to high angle lighting conditions). Several depressions were observed as 
previously discussed in the draft evaluation report. Conditions appeared to be unchanged from 
those inspections. Some of the tan fine grained soil coating the stones comprising the riprap was 
also observed. Limited visual observations confirmed that there is no apparent cause for the 
formation of the depressions. 
 
In-filling of voids in the riprap-lined drainage located at the transition to the toe outlet apron was 
inspected. The fine grained material has the appearance of wind blown material and is also 
similar to that of the radon barrier borrow source. This very fine grained sand and silt is present in 
drainages and dune formations located to the southeast of the cell. 
 
Other slopes were also inspected for surface depressions. These slopes are of shorter length but 
receive the runoff from the entire top slope of the cell. Although minor irregularities in the slopes 
are apparent, none are of the size and depth of those located along the northeast side slope. 
 
During the inspection several possible reasons for the surface depressions were discussed 
including the possibility that the amended radon barrier was constructed of dispersive soils (some 
fine grained soils found in the American Southwest exhibit this "colloidal dispersivity" where the 
finest portion of the soil is eroded by moving water at low gradients). Another possibility is 
settlement within the disposal cell fill as a result of unintended construction practices such as the 
positioning of ramps, etc. which might show latent and exaggerated settlement compared to the 
rest of the pile. Other possible causes may be developed as a result of the proposed targeted 
investigation of the cover. 
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The borrow area used for the radon barrier was inspected. The borrow area is located 
approximately eight miles south of Halchita along the road leading to the former Monument 
Valley mill site. The material used for the radon barrier appears to be lighter in color than the 
surrounding red color of the foundation material of the Mexican Hat disposal cell site. Although 
alluvial in origin, the material looks similar to wind blown deposits present on the adjacent 
ground surface around the borrow area. 
 
A LiDAR topographic survey was being conducted at the same time this site visit occurred. 
Maintenance of a rainfall monitoring station was also being conducted. 
 
No firm conclusions were reached and none were sought at this time. 
 
Several action items were discussed: 
 

• Ron Rager will seek to contact John MacBee, the TAC civil/geotechnical engineer 
who worked on this site during the final design by the RAC. He is in Albuquerque, 
New Mexico.  

• Ron Rager will look for reference to special studies in the RAP and other reports 
prepared in the 1988-1999 time frame. 

• Dan Nordeen will provide access to the LM ftp site and upload the RAP and 
Completion Report. 

• Dan Nordeen will obtain and review the construction quality control reports for any 
anomalies which might help to explain the depressions. 
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Site Visit Trip Report 

Site Mexican Hat, Utah, Disposal Site  Project NE Slope Cover Depressions Evaluation 

Individuals 
making trip Evan Tyrrell, Navarro; Angelita Denny, DOE-LM; Gilbert Dayzie & Joni Tallbull, NNUMTRA/AML 

Date(s) of 
Site Visit December 14, 2017 

Purpose: 

Perform visual observations of depression features on the northeast side slope of the disposal cell 

Summary: 

The Department of Energy Office of Legacy Management (DOE-LM) Site Manager coordinated a site visit with 
Navajo Nation Uranium Mill Tailings Remedial Action/Abandoned Mine Lands Department (NNUMTRA/AML) 
personnel to observe depression features that had been previously identified along the toe and lower portions of 
the northeast side slope of the disposal cell. NNUMTRA/AML had received the draft Mexican Hat UMTRCA 
Disposal Cell Northeast Slope Cover Depressions Evaluation Report for review and were interested in viewing 
the depression features. NNUMTRA/AML representatives arrived onsite prior to the arrival of representation from 
DOE-LM, and manually removed small portions of the riprap and bedding layer cover components to facilitate 
inspection of the depressions observed near the toe of the northeast side slope. At one of the locations, near the 
toe of the northeast side slope, a small void was observed at the apparent base of the bedding layer and upper 
portion of the radon barrier. 

At the time DOE-LM representation arrived at the site, the presence of a small void beneath the rock riprap 
material was evident in the area where cover components had been removed by NNUMTRA/AML personnel. 
There was no indication that the radon barrier was breached; manual removal of cover materials did not extend 
into the radon barrier.  

NNUMTRA/AML cleared additional material that had sloughed into the evident void. Repositioning the materials 
that had sloughed into the opening confirmed the presence of a small void (approximately 8 inches deep × 12 
inches wide) that appeared to be present at the apparent base of the bedding layer and upper portion of the 
radon barrier. The length of the void was unknown, but it appeared to extend downslope along the interface of the 
bedding layer and radon barrier. An approximately 6-inch-thick, red cemented layer was observed at the top of 
the void immediately below the base of the bedding layer. The bedding layer consisted of almost all coarse-
grained materials; fine-grained materials were absent.  

The rock riprap and gravel/bedding materials that were removed were ultimately placed back in the void and the 
exposed area was restored. The location was marked using a wooden stake with orange flagging. 
NNUMTRA/AML personnel verbally communicated that an additional area towards the toe of the longest extent of 
the northeast side slope had been exposed by manually removing cover components and was subsequently 
restored prior to the arrival of DOE-LM representation. It was also communicated that this additional area did not 
exhibit the same features (i.e., a void) compared to the area with the small void described above. No additional 
hand removal of material on the cell occurred that day and no indication of a breach of the radon barrier was 
evident. However, radiological surveys were not taken during this work as there was no Radiological Control 
Technician onsite and the work that was performed by NNUMTRA/AML personnel was neither planned nor 
authorized. 

DOE-LM notified the Nuclear Regulatory Commission (NRC) of these events and findings in an email dated 
January 8, 2018 and NRC issued a response to DOE-LM via email on January 22, 2018. Email correspondence 
is accessible on the ADAMS NRC website located at http://www.nrc.gov/reading-rm/adams.html. 
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Included Items: 

 The following documents are attached to this Report: 

1. Trip Photos 

 

Cc: Dan Brennecke  David Miller  Jeff Carman 

 John Manée     
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Void near toe of northeast side slope 

 

 
Location of void relative to toe of northeast side slope 
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Relative location of void beneath small area of hand removed rip rap and bedding material 

 

 
Void near toe of northeast side slope 
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Restored void area marked with wooden stake for future evaluations 
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Site Visit Trip Report 

Site Mexican Hat, Utah, Disposal Site  Project NE Slope Cover Depressions Evaluation 

Individuals 
making trip Evan Tyrrell, CHMM (Navarro) & Bill Cary, Radiological Control Technician (RCT) (Navarro) 

Date(s) of 
Site Visit December 27, 2017 

Purpose: 

Perform radiological surveys throughout the site to compare to radiological readings at depression features and 
within the previously discovered void near the toe of the northeast side slope. 

Summary: 

A series of radiological surveys were performed by a qualified radiological control technician (RCT) in order to 
obtain ambient radiological conditions to compare to areas of concern on the northeast side slope of the disposal 
cell. An alphaNUCLEAR Model 597-PX3 radon monitor was utilized to collect 30-minute continuous samples for 
radon gas and a handheld 2”x2” sodium iodide “crutch” scintillometer was utilized to collect gamma radiological 
readings at a total of seven (7) radiological survey locations (RSL) throughout the site (RSL-1 through RSL-7). A 
handheld GPS device was used to collect location data for each radiological survey location. Radiological survey 
locations are depicted on an enclosed figure. 

Two upwind locations were surveyed (RSL-1 and RSL-2). RSL-3 was collected on the top slope of the disposal 
cell next to site marker SMK-1. RSL-4 through RSL-6 were collected in areas of concern along the northeast side 
slope of the disposal cell. RSL-4 was located at the area of the recently discovered void and a series of three 
surveys were performed at this location (RSL-4a [before disturbance]; RSL-4b [after re-exposure of void]; and 
RSL-4c [after restoring the void]). Finally, RSL-7 was collected at a downwind location to the northeast of the 
disposal cell. At the end of the day, RSL-1 was resurveyed (RSL-1R) for radon to assess for any potential 
changes in ambient radon concentrations that may have occurred due to changes in meteorological conditions 
(i.e., barometric pressure, temperature). 

Overall, the results showed no elevated radiological readings relative to ambient radiological conditions. In 
addition, RSL-4a, RSL-4b, and RSL-4c did not show any significant changes based on pre-exposure, re-
exposure, and post-restoration activities at the recently discovered void near the toe of the northeast side slope. 
Finally, radiological survey results were below all applicable exposure-based and radon emanation standards. 

 

Included Items: 

 The following documents are attached to this Report: 

1. Trip Photos 

2. Radiological survey locations map 

3. Radiological survey results table (tabulated data) 

4. Radiological survey results (raw data) 

 

Cc: Dan Brennecke  Dan Nordeen  Jeff Carman 

 John Manée  Michael McDonald  Bill Cary 

 Fred Smith     
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Radiological survey location RSL-1 (upwind) 

 

 
Ongoing collection of radon data at radiological survey location RSL-2 (upwind) using alphaNUCLEAR Model 597-

PX3 radon monitor 
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Radiological survey location RSL-4b (re-exposed void) using handheld 2”x2” sodium iodide crutch scintillometer 

 

 
Radiological survey location RSL-4b (re-exposed void) using alphaNUCLEAR Model 597-PX3 radon monitor 
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Radiological survey location RSL-7 (downwind) 
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• RSL-4 is located in the area of the recently discovered void. 

• Radiological Survey performed on December 27, 2017. 
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Radiological Survey Results
December 27, 2017

Mexican Hat, Utah, Disposal Site

BACKGROUND DIRECT BACKGROUND DIRECT

12/27/2017 RSL-1 Upwind of Disposal Cell (background) 35 0.0033 213 NA 12.6 NA
12/27/2017 RSL-1R Replicate of RSL-1 42 0.01 NA NA NA NA
12/27/2017 RSL-2 Upwind of Disposal Cell (background) 13 0.0033 241 NA 13.5 NA
12/27/2017 RSL-3 Top Slope of Disposal Cell near Site Marker (background) 68 0.01 226 NA 13.5 NA
12/27/2017 RSL-4a Northeast Side Slope at Void Location (before disturbance) 28 0.0067 162 161 11.0 11.0
12/27/2017 RSL-4b Northeast Side Slope at Void Location (after re-exposure) 28 0.0033 162 181 11.0 11.6
12/27/2017 RSL-4c Northeast Side Slope at Void Location (after restoration) 0 0.0 162 165 11.0 11.1
12/27/2017 RSL-5 Northeast Side Slope at Depression Feature 44 0.1 195 180 12.0 11.6
12/27/2017 RSL-6 Northeast Toe Drain Area in Area of Sediment Accumulation 69 0.1 155 133 10.8 10.1
12/27/2017 RSL-7 Downwind of Disposal Cell (background) 74 0.15 181 185 11.6 11.7

Notes
1 = Average radon values determined by averaging the 10-minute sample intervals at each RSL collected over a 30-minute duration 
2 = UMTRCA Standard of 20 pCi/m2/s is equivalent to a WL of 1.8

NA = Not Applicable

µR/hr

Gamma
Counts per Second 

(cps) µR/hrCounts per Second 
(cps)

Radiological 
Survey Location 
(RSL) Identifier 

Date Location Description

Radon (Rn)

Bq/m3 Average1 Rn-222 Working Level 
(WL) Average1,2

Page 1 of 1
Appendix C10, Page 7



Appendix C10, Page 8

Radon-222 WL Values for Mexican Hat Tailing Pile and surrounding areas 

Sample Location (see map) Radon -WL Location Type 
ID (RN-222) 

Average 

RSL-1 Upwind of cell, (Hill .0033 Background 
south of cell) 

RSL-2 Upwind of cell, (Tall .0033 Background 
hill Southeast of 
cell) 

RSL-3 Site Monument, .01 Background 
(Site monument in 

center of the cell 

RSL-7 Downwind of cell, .01 Background 
(Toe drain on small 
hill) 

RSL-lR Upwind of cell, (2
nd 

.01 Background 
sample at 1

st 

location later in the 
day) 

RSL-4a Cell void, (before .0067 Area of concern on 
disturbance) cell 

RSL-4b Cell void, (after .0033 Area of concern on 
exposing void) cell 

RSL-4c Cell void, (after 0.0 Area of concern on 
covering void) cell 

RSL-5 Eastern Cairn, .01 Area of concern on 
(above eastern cairn cell 
in a small 
depression) 

RSL-6 In toe drain of cell .01 Near area of concern 
slope, (approx. 
center of toe drain 
of cell north of cell) 

1. Radon survey was completed on Mexican Hat tailings pile to try and determine if Rn-222 release rate is 

exceeding the 20 pCi/m2/s Limit for (inactive UMTRA Title I) sites. 

2. The average WL was determined by averaging the 10 minute sample intervals at each location. 

3. Th(Bq/m3) values were excluded in average calculation due to Rn-220 being part of the Th-234 decay 

chain conceder NORM. 

4. 20 pCi/m2/s Limit from (Regulatory Guide 3.64 (Task WM 503-4) for (inactive UMTRA Title I) sites. 

20 pCi/m2/s = 1.8 WL/m2 

5. The results above in the table were determined from three 10 minute sample intervals, these are results 

for that given day when measurement were performed. This method is just a very small snap shot in 

time, many variables that can effect sample results (wind, barometric pressure, etc.). I would recommend 

placing radon cup long term, in background areas and areas of concern(depressions) to get a better 

understanding of radon emissions. 

Conclusion: Survey results indicate that WL (working level) radon emission from the area of concern (voids or 

depressions) are at background levels. 



Appendix C10, Page 9
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RSL - / i.,.p ..v,'vid of C'~ ~( 
Date: 2017-12-27 08:57:55 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 

12/27/2017 9:07 

12/27/2017 9:17 

12/27/2017 9:27 

6.5->8.2 MeV Counts 

1 

1 

0 

8.2->9.0 MeV Counts Rn (Bq/mA3) Th (Bq/mA3) WL Status Pump Duty Cycle Number Air Flow Period Filter Level 

1 0 46 0 0.01 0 488 62678 86 

0 0 38 0 0 0 475 65067 89 

5 0 21 0 0 0 468 59606 90 
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RSL-2 
Date: 2017-12-27 09:43:52 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 6.5->8.2 MeV Counts 

12/27/2017 9:53 

12/27/201710:03 

12/27/201710:13 

0 1 
1 

1 

4 
2 

8.2->9.0 MeV Counts 

0 

0 

0 

Rn (Bq/m"3) 

0 
18 

21 

Th (Bq/m"3) WL 

0 

0 

0 

0 

0 

0.01 

Status 

0 

0 

0 

Pump Duty Cycle Number 

463 

451 

444 

Air Flow Period 

58477 

55617 

63450 

Filter Level 

91 

93 

95 
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R5L - 3 
Date: 2017-12-2710:38:25 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 

12/27/2017 10:48 

12/27/2017 10:58 

12/27/2017 11:08 

1.8->6.5 MeV Counts 

2 

1 

2 

6.5->8.2 MeV Counts 

4 

5 

3 

8.2->9.0 MeV Counts 

0 

0 

0 

Rn (Bq/m"3) Th (Bq/m"3) WL 

94 0 

55 0 

54 0 

0.01 

0.01 

0.01 

Status 

0 

0 

0 

Pump Duty Cycle Number 

448 

436 

428 

Air Flow Period 

60035 

62358 

65344 

Filter Level 

94 

96 

98 
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RSL-l./A- B'e,~e. d,·s-luyb.+Y"Ce... (void) 
Date: 2017-12-27 11:38:56 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

Rae Background Counts: O 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 

12/27/2017 11:48 0 

12/27/2017 11:58 2 

12/27/2017 12:08 3 

6.5·>8.2 MeV Counts 

1 

2 
4 

8.2·>9.0 MeV Counts Rn {Bq/m'3) 

0 0 

0 36 

1 49 

Th (Bq/m'3) WL 
0 0 

0 

111 

0.01 
,t 0.04 

O, o / 

Status 

No~ us.c.J 

0 
0 

0 

Pump Duty Cycle Number 

443 

428 

419 

dut. fo RN-'AD 

Air Flow Period 

63450 

55075 

55832 

Filter Level 

95 

98 

99 
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E,~ ';,, ~ ,'!!, ,!,f:v G>< po-,, ,n:;C-v o Id ') 
Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

Rae Background Counts: O 

ThC Background Counts: O 

Time 1.8->6.5 MeV Counts 

12/27/2017 12:38 1 

12/27/2017 12:48 0 

12/27/2017 12:58 1 

6.5->8.2 MeV Counts 

1 

1 

4 

8.2->9.0 MeV Counts 

0 

0 

0 

Rn (Bq/m"3) 

46 

17 

21 

Th (Bq/m"3) WL 

0 

0 

0 

0.01 

0 

0 

Status 

0 

0 

0 

Pump Duty Cycle Number 

440 

430 

428 

Air Flow Period 

64532 

64584 

63185 

Filter Level 

95 

98 

98 
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RS L - L/c A++e.-r Covev~'V\s (VD ~-d) 
Date: 2017-12-27 13:10:36 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: O 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 6.5->8.2 MeV Counts 8.2->9.0 MeV Rn (Bq/m"3) Th (Bq/m"3) 

12/27/2017 13:20 0 4 0 0 0 

12/27/2017 13:30 0 4 0 0 0 

WL 

0 

0 

Status 

0 

0 

Pump Duty Cycle Number 

440 
425 

Air Flow Period 

61172 

56957 

Filter Level 

96 

99 



Appendix C10, Page 17

RSL-5 
Date: 2017-12-2713:48:03 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 

12/27/2017 13:58 1 

12/27/2017 14:08 2 

12/27/2017 14:18 0 

6.5->8.2 MeV Counts 8.2->9.0 MeV Counts 

2 0 
2 

4 

0 

0 

Rn (Bq/m"3) 

47 

54 

32 

Th (Bq/m"3) 

0 

0 

0 

WL 

0.01 

0.01 

0.01 

Status 

0 

0 

0 

Pump Duty Cycle Number 

434 

418 

419 

Air Flow Period 

56700 

58737 

57059 

Filter Level 

97 

99 

99 
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R~'L _ (o :Iii.J .fcJVJ DY-l'H"i/\ of' ce- U ,.; lore_ ( l+fpY0'1a- ee,-Af-e_~ of '(OvJ Pr,trl-i,, e,p-ce.,i{ 1Nc,.ft.i o..P co I I) 
Date: 2017-12-27 14:25:17 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 

12/27/2017 14:35 

12/27/2017 14:45 

1.8->6.5 MeV Counts 

1 

4 

6.5->8.2 MeV Counts 

1 

5 

8.2->9.0 MeV Counts 

0 

0 

Rn (Bq/m"3) Th (Bq/m"3) WL 

46 0 

91 0 

0.01 

0.01 

Status 

0 

0 

Pump Duty Cycle Number 

426 

422 

Air Flow Period 

57327 

60490 

Filter Level 

98 

99 
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RSL-7 
Date: 2017-12-27 15:24:09 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: 0 

ThC Background Counts: 0 

Time 1.8->6.5 MeV Counts 6.5->8.2 MeV Counts 8.2->9.0 MeV Counts Rn (Bq/m"3) Th (Bq/m"3) WL 
12/27/201715:34 2 2 0 92 0 
12/27/2017 15:44 1 1 0 55 0 

0.02 

0.01 

Status Pump Duty Cycle Number Air Flow Period 

0 433 64249 

0 424 62139 

Filter Level 

97 

99 
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RSL - IR 
Date: 2017-12-27 16:13:49 

Run Type: Default Run 

Efficiency: 0.0558 

Flow Rate: 250.00 

mBinsRun: 3 

RaA Background Counts: 0 

RaC Background Counts: O 

ThC Background Counts: 0 

Time 

12/27/2017 16:23 

12/27/2017 16:33 

12/27/2017 16:43 

1.8->6.5 MeV Counts 

1 

1 

2 

6.5->8.2 MeV Counts 8.2->9.0 MeV Counts Rn (Bq/m"3) 

1 0 46 

4 
1 

0 

0 

35 

44 

Th (Bq/m"3) WL 

0 

0 

0 

0.01 

0.01 

0.01 

Status 

0 

0 

0 

Pump Duty Cycle Number 

432 

424 

424 

Air Flow Period 

55741 

63341 

62426 

Filter Level 

97 

99 

99 
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Data was saved using Vista Data Vision 

Saved: 2017-12-28 17:07:02 

Time Period: 2017-12-27 00:00:00 - 2017-12-29 00:00:00 

Time Mexican Hat Met - Hourly: Met_AirTemp_C[°C] Mexican Hat Met- Hourly: Met_Bar_mmHg_WS700[mm Hg] 
12/27/2017 0:00 0.1874403 771.9655 

12/27/20171:00 -0.6419345 772.5656 

12/27/2017 2:00 -1.855468 773.3157 

12/27/2017 3:00 -2.808112 773.9908 

12/27/2017 4:00 -3.677588 774.7408 

12/27/2017 5:00 -4.223851 774.8908 

12/27/2017 6:00 -4.397686 775.0409 

12/27/2017 7:00 -4.440899 775.6409 

12/27/2017 8:00 -4.812047 776.166 

12/27/2017 9:00 -5.676641 776.4659 

12/27/2017 10:00 -4.208169 776.3159 

12/27/201711:00 -2.120177 775.0409 

12/27/2017 12:00 0.4333776 773.3907 

12/27/2017 13:00 3.516268 771.2905 

12/27/201714:00 6.262809 769.1904 

12/27/201715:00 7.863207 767.4652 

12/27/2017 16:00 9.388597 766.4901 

12/27/2017 17:00 10.49793 766.1901 

12/27/2017 18:00 10.35917 766.3401 

12/27/2017 19:00 8.508809 767 .3902 

12/27/2017 20:00 5.879426 769.2653 

12/27/2017 21:00 3.125354 770.2405 

12/27/2017 22:00 1.550704 770.9155 

12/27/2017 23:00 0.2653733 771.5155 

12/28/2017 0:00 -0.6555852 772.4156 

12/28/2017 1:00 -1.530612 772.7156 

12/28/2017 2:00 -2.16002 772.8657 

12/28/2017 3:00 -2.536813 773.6157 

12/28/2017 4:00 -3.264441 774.0657 

12/28/2017 5:00 -4.107949 774.5157 

12/28/2017 6:00 -4.467507 775.1909 

12/28/2017 7:00 -4.794944 775.7159 

12/28/2017 8:00 -5.500718 776.3909 

12/28/2017 9:00 -6.045571 777.366 

12/28/2017 10:00 -4.562256 776.3159 
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Contractor to the U.S. Department of Energy Office of Legacy Management 

Radiological Survey Map 
Of . J~ Page __ 1__ -----/ ·l/-l% 

Radiological Work Permit N9.: N/A ----------- Purpose: Radiological Investigation Survey Time: lbu,-o IL.S 

Site Name: Mexican Hat --- ----,----,-.---------------- Location: Various locations at the Mexican Hat Disposal Cell. 

Date: 12/27/2017 . Reviewer: .m; :z-Z ✓ Date: 1-Y - / a Technician: Bill Cary 
- --..L.,'---o/-"----<,.........J~-+-----

Instrument 1 
Instrument/Probe Model 

Instrument Serial No. 
Probe Serial No. 
Calibration Due 

Efficiency 

□ 
0 

Standariz.ed Symbols for Surveys 
= Tape press (4"x4j (no. inside) 

= Smears (no. inside) 

Large area smears ~ = Air samples (no. inside) 

t::J Neulmn readings in mrem/hr unless 
otherwise noted 

Gamma readings in µrem/hr unless 
otherwise noted (beta readings also) * Contacl readings (dose rate) 

IEfil : Hot spol 
I SOP l Step-<>11 pad 

K Reading at knee level (When sources 
lrom overhead) 

H Reading at head level (When sources 
from overhead) 

xxxxx = 
'"X•X•X• 

RM 
® 

c:cpm = 
or 

ncpm 

# 

Contaminated area 

Radiation area 

Contaminated/radiation area 

Radioaciive material area 

Floor drain 

Corrected or net epm (gross back
ground) for direct frisk. alpha or beta/ 
gamma specified 

Direct frisk 

Highest Dose Rates .. h 
General Area j 3ft: u£./ C 
Contact · 'A 

Fixed --H-ig_h_es""'t"",j,""-'-~ .... A ... m_in_a_uo_n_L_e_ve_i_ 

Loose 

~----
~--- --

Instrument 2 
Instrument/Probe Model 
Instrument Serial No. 
Probe Serial No. 

Calibration Due 

Efficiency 

~-----

Instrument 3 
Instrument Model SC-133 
Instrument Serial No. 
Probe Serial No. 

Calibration Due 

Background 

13012 
13012 
7/31/18 

Backrounds were taken at 
various locations; see 

remarks 
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Contractor to the U.S. Department of Energy Office of Legacy Management 

Radiological Survey Map (continued) 

Page 2 of 

?,l.. ·p../-z7/l"7 Direct Survey Smear Survey 

Location Gross Counts Net Counts• Activitv" Gross Counts Net Counts• Activity-
Inst. No. 

Item Surveyed Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha 
Surveyed - cpm - cpm dom/100cm2 dom/100 cm• cpm cpm cpm cpm dpm/100 cm' dpm/100cm2 Used 

RSL-1 Hill south of cell 213cps j N/A I / 3 

RSL-2 Tall hill southeast 241cps I N/A I / 3 
of cell 

RSL-3 Monument.center 226cps ntl N/A I / 3 
of cell / 

RSL-4a Void before open 161cos I .. I A -1cos I / 3 

RSL-4b Void after ooen. 181cos / Ii 19cos I / 3 

RSL-4c Void after close 165cps I 3cps / 3 

RSL-5 Deoression 180cos I -15cos I I / 3 

RSL-6 Toe drain area 133cos I -22cps II I I 1\ I / 3 

RSL-7 Hill north of cell 185cps 
I 

4cps '\I I I 'l / 3 

/ / A f 

/ /\ J 
_....V I I \ / f-¾. I 

I / I 
f\ I / 

V I 

I~ / I 
/ I\ I 

/ I\ I 
/ I 

/ I 
/ I 

/ I 
Applicable Limits (check one for alpha and one for beta) 

Alpha (removable/total): D 1000/5000 D 200/1000 D 20/500 
Beta (removable/total): 1Z1 1000/5000 D 200/1000 

/ 
V 

/ 
/ 

/ 
/v 

/ 
/ 

I/ 
aActivity Equation 
Gross count minus BKGD count = Net count 
Net count/Eff ;: dpm 
Dpm x Area Probe Correction Factor (APCF) = dpm/100 cm2 

APCF 
44-9 = 6.5 

I 
I 

M I 
I IA 

I 
I 
I 
I 
I 

FHZ 732 (GM) = 6.5 
43-10-1 = 1 

Remarks: Daily Instrument Response completed before instrument use. First 3 locations were backround only. Other backrounds taken adjacent to survey areas. RSL-4 backround 
11.0 uR/hr, 162 cps, RSL-5 12.0 uR/hr, 195 cps, RSL-6 10.8 uR/hr, 155 cps, RSL-7 11.6 uR/hr, 181 cps. 

Released To: --'-N"'""'"/A--'-----------------------------------------------------
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Contractor to the U.S. Department of Energy Office of Legacy Management 

Radiological Survey Map (continued) 

!Release: D Unrestricted D Restricted [8:1 Other (see remarks) 
bSee Table 2-2 of Site Radiological Control Manual I (LMS/POUS04322). 
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Engineering Site Visit Trip Report, January 9 and 10, 2018 
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U.S. Department of Energy Office of Legacy Management 
 

01/08/2018 Page 1 of 6 

Engineering Site Visit Trip Report 

Site Mexican Hat, Utah, Disposal Site  Project NE Side Slope Inspection, January 8-10, 2018 

Individuals 
making trip 

Dan Brennecke, Dan Nordeen, John Manée, Jeff Carman, Evan Tyrrell, Nick Kiusalaas, Ryan 
Hernandez, Treyton Nusbaum-Davis, Curtis Hales, Milton Bluehouse, Chrissy Largo, and Yolanda 
Harrison from LMS.  In attendance from DOE LM for observation were Angelita Denny and Bill 
Frazier.  In attendance from NNUMTRA/AML for observation were Gilbert Dayzie, Joni Tallbull, 
and Cortasha Upshaw. 

Purpose: 

Follow-up visit to assess the area of the cell where a small void was recently discovered near the toe of the 
northeast side slope, and to assess other areas of concern and areas of no concern (control) where 5:1 rock 
cover is, and is not, showing visual signs of depressions on the northeast side slope of the disposal cell. 

Basic Itinerary: 
(including dates, to and from, travel method, lodging location 

01/08/18:  Travel from Grand Junction, CO to Mexican Hat, UT in GSA vehicle, check in at the San Juan Motel in 
Mexican Hat, UT. 

01/09/18:  Evaluate at least four (4) areas 4’ x 6’ in dimension, at least two showing depressions on the NE slope, 
and one slightly inside the apron drainage area where sediment accumulation has been observed at the toe of 
slope. 

01/10/18:  Complete trip evaluation by opening up one additional area upslope from TP1, travel back to Grand 
Junction, CO. 

Summary: 
 Met at the site at 0800 and reviewed all applicable safety and health paperwork and other LMS procedural 

documentation (e.g., Plan of the Week, JSA, Pre-Job Brief, PPE requirements). 
 A total of 6 small test pits (TP1 through TP5, and TP8) were hand excavated to expose the bedding material 

and top of the radon barrier over the two-day period.  All manually-removed materials were placed on tarps to 
maintain segregation of the riprap rock and bedding layer cover components.  Two areas on the north side 
slope (TP6 and TP7) were flagged as potential test pit follow-up locations.  Locations of each test pit were 
logged with a handheld GPS unit and are shown on the attached test pit locations map.  Location specific test 
pit information is detailed below. 

 All disturbed test pits were restored by replacing the removed bedding and riprap materials consistent with 
the as built conditions encountered during removal.  Restored test pit locations were marked in the center of 
the restored area with a labeled pin flag, and the perimeter of the riprap that was removed at each location 
was painted with survey marker paint. 

 All test pit locations were intermittently screened for gamma radiation by a Radiological Control Technician 
(RCT) utilizing a handheld 2”x2” sodium iodide “crutch” scintillometer.  Test pits were screened before, 
during, and after disturbance, and no elevated radiological readings relative to ambient conditions were 
observed throughout the two days of field work.

 TP1 (location of recently discovered void near toe of northeast side slope):  The location was exposed by 
manually removing Type B riprap to expose the underlying bedding layer material in an area approximately 6’ 
by 4’ in size.  Windblown material was observed on the riprap layer at approximately 5-inches below the 
surface.  The riprap layer was roughly 12 inches thick.  Approximately 4-inches of bedding material was 
encountered below the riprap materials, which contained little to no fine grained materials and did not appear 
to meet the gradation specifications in accordance with the cell completion report.  An approximately 6-inch-
thick, red cemented layer was observed immediately below the base of the bedding layer, where an open 
void was present.  The cemented layer contained limited amounts of bedding material.  The void was 
approximately 8 inches deep by 12 inches wide and appeared to extend through the cemented material, 
presumably into the radon barrier.  The void extended under the cemented layer from 6-inches to 1-foot in all 
directions.  Upon completing the removal of material from the TP1 area, an additional void located downslope 
from the initial void was discovered, which appeared to be connected to the initial void.  The cemented 
material effervesced in the presence of hydrochloric acid (HCl) (10%) at both locations indicating the 
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U.S. Department of Energy Office of Legacy Management 
 

01/08/2018 Page 2 of 6 

presence of calcium carbonate.  The exposed radon barrier below the cemented layer had limited reaction 
with HCl indicating limited amounts of calcium carbonate.  The exposed cemented layer at this location was 
painted with survey marker paint for future reference.  TP1 was restored by first placing large riprap in the 
voids and subsequently replacing the bedding and riprap materials consistent with the as built conditions 
encountered during removal. 

 TP2 (visually distressed area exhibiting rill-like depressions on riprap surface):  The surface rock designated 
as Type B1 Riprap was removed first by hand to expose the bedding layer material below in an area 
approximately 6’ by 4’.  Windblown material was noted approximately 6-inches below the surface.  The riprap 
layer was approximately 16-inches thick.  The gradation at the top of the exposed bedding material appeared 
to be 1-1/2” to 2” diameter washed rounded gravel with little to no fine-grained material.  An apparent 
depressed area (potentially a collapsed void) was observed in the southeast corner of the exposed bedding 
layer.  The bedding layer was removed, and was approximately 4-inches thick and consisted of segregated 
material with finer ¼-inch gravel at the base of the bedding layer.  No fine-grained sand material was 
observed and the bedding material did not appear to meet the gradation specifications in accordance with the 
cell completion report.  The SE depressed/void area appeared to be a void that had collapsed on itself with 
bigger rock mixed in with fines.  The void was approximately 12-inches deep from the bottom of the bedding 
layer.  The beginning of a linear erosion rill was observed in the radon barrier in the NE corner of the 
excavation and progressed from 0 to 6 inches deep on the surface of the radon barrier when first exposed. 
Digging into the rill area exposed moist material with some aggregate mixed in suggesting that maybe the rill 
was deeper at some previous time.  It extended from the upper to lower portion of the exposed radon barrier, 
indicating it continued downslope of the test pit.  Poorly cemented to non-cementitious material was noted at 
the surface of the radon barrier.  Materials at this location effervesced in the presence of 10% HCl, indicating 
the presence of calcium carbonate (the reaction to HCl was not as strong as at TP1, suggesting the material 
is less strongly cemented).  The exposed radon barrier at this location was painted with survey marker paint 
for future reference.  TP2 was restored by first placing large riprap in the collapsed void and subsequently 
replacing the bedding and riprap materials consistent with the as built conditions encountered during removal. 

 TP3 (control area with no apparent surface depressions in the riprap surface):  Similar removal procedures 
were followed at this location with removal of Type B1 riprap material by hand in a 5’ by 7’ area, followed by 
removal of a small portion of the bedding layer below to investigate the bedding layer and expose the radon 
barrier..  Windblown material was observed at 6-inches below the top of the riprap surface.  The riprap layer 
was approximately 1-foot thick.  The bedding layer was approximately 7-inches thick, with substantially more 
sandy fines compared to TP1 and TP2.  No disturbance was noted in the surface of the exposed bedding 
material at TP3. Restoration of the test pit proceeded with cover material replacement consistent with the as 
built conditions encountered during removal. 

 TP4 (control area with no apparent surface depressions in the riprap surface):  Type B riprap material was 
removed by hand in an 8’ by 3’ area, followed by removal of a small portion of the bedding layer to investigate 
the bedding layer and expose the radon barrier.  The riprap layer was 12-inches thick, and bedding layer was 
6-inches thick with substantially more sandy fines compared to TP1 and TP2.  No disturbance was noted in 
the surface of the exposed bedding material. Restoration of the test pit proceeded with cover material 
replacement consistent with the as built conditions encountered during removal. 

 TP5 (limestone riprap apron near transition from northeast side slope where sediment accumulation has been 
observed):  A small area of type C angular limestone riprap was removed from this location, which was 
located approximately 75-feet downslope and slightly cross gradient from TP1.  As riprap was removed, the 
space between the angular riprap was heavily in-filled with red silty sand that did not display clay-like 
properties.  The physical properties of this material indicated that it appears to be accumulated windblown 
sediment.  Riprap thickness appeared to be approximately 24-inches thick, but the excavation area was too 
small to properly evaluate.  At the 24-inch depth, smaller rounded gravel resembling bedding material was 
observed but was not confirmed to be bedding material.  No signs of cell performance issues were identified 
at this small excavation area. Restoration of the test pit proceeded with cover material replacement 
consistent with the as built conditions encountered during removal. 

 TP6 (near the toe of the north side slope in a small observed depression):  A very small area of riprap was 
removed, but a full excavation was not completed at this location.  The riprap appeared to be more than 12-
inches thick and indicated the potential presence of a collapsed area.  Further excavation will be required to 
evaluate this location.  The observed depression in this location was not as evident compared to surface 
depressions that have been visually identified on the northeast side slope. Restoration of the exposed area 
proceeded with cover material replacement consistent with the as built conditions encountered during 
removal. 
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 TP7 (north side slope):  A slight depressed area upslope and slightly west of TP6 was observed, but an 
excavation was not performed.  Again, the observed depression in this location was not as evident compared 
to surface depressions that have been visually identified on the northeast side slope.  This area was denoted 
TP7 as a potential test pit follow-up location. 

 TP8 (located approximately 50-feet upslope of TP1 in an area where a surface depression was not visually 
evident):  This area was excavated similarly to the other test pits, in an 8’ by 4’ area.  The riprap layer was 
12-inches thick, with windblown material 6-inches below the surface.  The bedding layer was approximately 
8-inches thick, with some ¼-inch gravel and no visible fines at the bottom (did not appear to meet gradation 
specifications).  There was 2-inches of cementitious material on the surface of the radon barrier with 
gravel/sand fines up to ¼-inch diameter mixed in.  No degradation of the exposed bedding layer was 
observed at this location. Restoration of the test pit proceeded with cover material replacement consistent 
with the as built conditions encountered during excavation. 

 

Key Findings: 

 No breach through the radon barrier was evident throughout this field work and no elevated radiological 
readings were observed. 

 Riprap and bedding layer thicknesses appeared to meet specifications at test pit locations. 
 Windblown sediment accumulation was present below the immediate riprap surface at all test pit locations. 
  Cemented material (presumably radon barrier) was observed along the interface of the bedding layer and 

radon barrier towards the lower portions of the northeast side slope at TP1, TP2, and TP8. The cemented 
material appeared to be thicker towards the toe of the side slope and was not present at upgradient control 
points (i.e., TP3 and TP4). 

 Northeast side slope exhibiting radon barrier degradation (piping/voids, incisement, and/or cementation) at 
TP1 and TP2; cementation was present at TP8. 

 Bedding Material 
 Fines appear to be absent towards lower portions of northeast side slope (TP1, TP2, and TP8). 
 Fines could be over-concentrated at upper portions of northeast side slope (TP3 and TP4). 

Included Items: 

 The following documents are attached to this Report: 

1. Trip Photos 

2. Test Pit Location Map 

 

Cc: Dan Brennecke  Dan Nordeen  Jeff Carman 

 David Miller  Evan Tyrrell  Nick Kiusalaas 
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      TP1 – Bedding Layer/Voids          TP1 - Voids 
 
 
 

   
       TP1 – Voids      TP2 – Bedding Layer 
 
 
 

   
  TP2 – Bedding Layer          TP2 – Rill after digging out with rock hammer 
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       TP2 – Voids           TP2 - Voids 
 
 
 

   
  TP3 – Bedding Layer        TP3 – Bedding Layer Bottom 
 
 
 

   
       TP3 – Top of Radon Barrier         TP4 – Top of Radon Barrier 
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     TP5 – Gamma scan of excavation     TP5 – Estimated Bottom of Angular Rip Rap 
 
 
 

   
      TP8 – Top of Bedding Layer        TP8 – Top of Radon Barrier 
 
 
 

   
    TP8 – Bedding Layer and Top of Radon Barrier          TP8 – Top of Radon Barrier 
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Engineering Site Visit Trip Report 

Site Mexican Hat, Utah, Disposal Site  Project Limited Cover Evaluation, January 23-25, 2018 

Individuals 
making trip 

John Manée, Jeff Carman, Evan Tyrrell, Ryan Hernandez, Travis Thoele, Curtis Hales from LMS.  
In attendance from NNUMTRA/AML for observation was Gilbert Dayzie. 

 

Purpose: 

Follow-up visit to assess the area of the cell where depressions were recently observed and marked near the toe 
of the north side slope, and to assess other areas of concern where 5:1 rock cover is showing visual signs of 
depressions on the north, west, and east side slopes of the disposal cell, as well as a discolored area on the top 
of the disposal cell cover. 

Basic Itinerary: 
(including dates, to and from, travel method, lodging location 

01/23/18:  Travel from Grand Junction, CO to Mexican Hat, UT in GSA vehicle, check in at the San Juan Motel in 
Mexican Hat, UT, walk south, north, west and top slopes to identify potential test pit locations. 

01/24/18:  Evaluate at least six (6) areas 4’ x 6’ in dimension showing depressions on the north, west, east, and 
top slopes of the disposal cell. 

01/25/18:  Complete limited cover evaluation by evaluating two additional areas on the east side slope, travel 
back to Grand Junction, CO. 

Summary (1/23/2018): 

 John Manée and Jeff Carman arrived at the site on 1/23/18 at 1600 and reviewed all applicable safety and 
health paperwork and other LMS procedural documentation (e.g., Plan of the Week, JSA, Pre-Job Brief, PPE 
requirements). 

 Walked the south, west, north and top slopes to identify areas for possible test pits. 
 Left the site at 1745. 
 
Summary (1/24/2018): 
 

 John Manée, Jeff Carman, Evan Tyrrell, Ryan Hernandez, Travis Thoele, and Curtis Hales arrived at the site 
on 1/24/18 at 0800 and on 1/25/18 at 0730 and reviewed all applicable safety and health paperwork and 
other LMS procedural documentation (e.g., Plan of the Week, JSA, Pre-Job Brief, PPE requirements). Gilbert 
Dayzie arrived at about 1600 and was provided a safety and health briefing upon arrival. 

 A total of 7 small test pits (TP6, TP7, and TP9 through TP13) were manually excavated to expose the 
bedding material and the top of the radon barrier over the two-day period.  All manually-removed materials 
were placed on tarps to maintain segregation of the riprap rock and bedding layer cover components.  One 
area on the west side slope (PTP1) was flagged as a potential test pit follow-up location.  Locations of each 
test pit were logged with a handheld GPS unit and are shown on the attached test pit locations map.  
Location specific test pit information is detailed below. 

 All disturbed test pits were restored by replacing the removed bedding and riprap materials consistent with 
the as built conditions encountered during removal.  Restored test pit locations were marked in the center of 
the restored area with a labeled pin flag, and the perimeter of the riprap that was removed at each location 
was painted with survey marker paint. 

 All test pit locations were intermittently screened for gamma radiation by a Radiological Control Technician 
(RCT) utilizing a handheld 2”x2” sodium iodide “crutch” scintillometer or equivalent radiological screening 
device.  Test pits were screened before, during, and after disturbance, and no elevated radiological readings 
relative to ambient conditions were observed throughout the two days of field work. 
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 TP7 (location of previously marked depression on the north side slope):  This location was exposed by 
manually removing Type B riprap to expose the underlying bedding layer material below in an area 
approximately 6’ by 4’ in size.  Windblown material was observed on the riprap layer at approximately 6-
inches below the surface.  The riprap layer was roughly 15-inches thick.  Approximately 8-inches of bedding 
material was encountered below the riprap materials, which contained little to no fine grained materials and 
did not appear to meet the gradation specifications in accordance with the cell completion report.  There was 
riprap material into the bedding layer on the west side of the pit.  An approximate 2-inch-thick, red, weakly-
cemented layer was observed immediately below the base of the bedding layer.  There appeared to be 
erosion into the radon barrier in a seam that could be the start of piping.  The exposed cemented layer and 
radon barrier at this location were painted with survey marker paint for future reference.  TP7 was restored by 
replacing the bedding and riprap materials consistent with the as built conditions encountered during removal.   

 TP9 (location on northern extent of top slope near the transition to the north side slope within an area of red 
discoloration):  The surface rock designated as Type A riprap was removed by hand to expose the bedding 
layer material below in an area approximately 6’ by 4’.  Windblown material was noted approximately 3-
inches below the surface.  The riprap layer was approximately 8-inches thick, meeting the riprap thickness 
specifications for the top slope.  The surface gradation of the bedding material appeared to be ¼” to 2” 
diameter washed rounded gravel with fine grained material and appeared to meet the gradation specifications 
in accordance with the cell completion report.  A slight, linear, vertically elevated feature was observed in the 
north end of the exposed bedding layer.  The bedding layer was removed, and was approximately 6-inches 
thick and consisted of segregated material with finer ¼-inch gravel at the bottom of the layer.  The slight, 
linear, vertically elevated feature had an approximate 2-inch vertical elevation increase in the radon barrier 
leading towards the north side slope and appeared to continue laterally along the transition area from the top 
slope to the north side slope. The exposed radon barrier did not show signs of cementation and, with the 
exception of the slight, linear, vertically elevated feature, appeared to be in good condition. Restoration of the 
test pit proceeded with cover material replacement consistent with the as built conditions encountered during 
removal. 

 TP10 (area with minor surface depression on the north side slope):  Removed Type B riprap material by hand 
to expose the underlying bedding material in a 6’ by 4’ area.  Windblown material was observed on the riprap 
layer at 6-inches below surface.  The riprap layer was roughly 8-inches thick on the uphill side and 12-inches 
thick on the downhill side.  An approximate 7-inch-thick layer of bedding material was encountered below the 
riprap materials, with sandy fines the last 2-inches above the radon barrier, which appeared to meet the 
gradation specifications in accordance with the cell completion report. The top of the radon barrier appeared 
to be in good condition, and there was no apparent reason for the surface depression observed on the riprap 
surface at this test pit location. The exposed radon barrier and bedding layer were painted with survey marker 
paint for future reference. Restoration of the test pit proceeded with cover material replacement consistent 
with the as built conditions encountered during removal. 

 TP11 (area with minor surface depression on the west side slope):  This location was exposed by manually 
removing the type B riprap material, followed by manual removal of the bedding layer until the radon barrier 
was exposed in a 6’ by 4’ area.  Windblown material was noted on the riprap layer approximately 10-inches 
below the surface.  The riprap layer was roughly 16-inches thick, and the bedding layer was approximately 6-
inches thick, with sandy, fine-grained material at the bottom of the bedding layer, which appeared to meet the 
gradation specifications in accordance with the cell completion report.  There was no depression noted below 
the riprap layer, and the bedding material appeared to be uniform in appearance below the riprap layer.  
There was no apparent reason for the depression noted at the top of the riprap layer and the underlying cover 
components (i.e., bedding layer and top of the radon barrier) appeared to be in good condition. The exposed 
radon barrier and bedding layer were painted with survey marker paint for future reference.  Restoration of 
the test pit proceeded with cover material replacement consistent with the as built conditions encountered 
during removal. 

 PTP1 (possible test pit location on the west side slope):  A slight surface depression was observed at this 
location, with 1-1/2” to 2” round river rock observed near the top of the riprap layer, but an excavation was not 
performed.  The area was denoted as PTP1 as a potential test pit follow-up location.  The location was GPS 
located for possible future excavation. 

 TP6 (near the toe of the north side slope in a small observed depression):  This location was exposed by 
manually removing the Type B riprap material to expose the underlying bedding layer material in an 
approximately 6’ by 4’ area.  The riprap layer was roughly 14-inches thick.  Windblown material was observed 
on the riprap layer at approximately 6-inches below the surface.  The top of the bedding layer showed a 
depression in the bedding material of about 8-inches.  An approximate 8-inch-thick layer of bedding material 
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was encountered below the riprap materials, which contained little to no fine grained materials and did not 
appear to meet the gradation specifications in accordance with the cell completion report.  An approximate 2-
inch-thick, red, weakly-cemented layer was observed immediately below the base of the bedding layer.  
Below the red cemented layer, very soft radon barrier material was noted, with evidence of radon barrier 
incisement in one area that was easily penetrated with hand tools to over 6-inches in depth.  Also noted was 
a void that extended 3-inches under the cemented layer.  The area of depression was about 12-inches wide 
by 24-inches long.  The exposed radon barrier and bedding layer were painted with survey marker paint for 
future reference.  Restoration of the test pit proceeded with cover material replacement consistent with the as 
built conditions encountered during removal. 

 Completed the test pits at 1630 on 1/24/18.  Walked the south, west, and top slopes of the site to review the 
test pit locations with NNUMTRA/AML personnel.  Left the site at 1745. 

 
Summary (1/25/2018): 
 

 John Manée, Jeff Carman, Evan Tyrrell, Ryan Hernandez, Travis Thoele, and Curtis Hales arrived at the site 
on 1/25/18 at 0715. Gilbert Dayzie arrived at about 0800. 

 The intent of the morning was to observe the east side slope as the sun came up, and proceed to the west 
slope as it continued to rise.  The sun was only clearly visible on the top of the east slope for a few minutes, 
before it became obscured by cloud cover.  Cloud cover persisted for the remainder of the morning. 

 TP12 (area with minor surface depression on the east side slope):  This area was exposed by manually 
removing the Type B1 riprap material to expose the underlying bedding layer material in an approximately 6’ 
by 4’ area.  The riprap layer was roughly 12-inches thick.  Windblown material was observed on the riprap 
layer at approximately 5-inches below the surface.  An approximate 4-inch-thick layer of bedding material 
was encountered below the riprap materials, which contained little to no fine grained materials and did not 
appear to meet the gradation specifications in accordance with the cell completion report.  There was a noted 
depression at the bedding layer that continued into the radon barrier.  This depression was noted to be 2-
inches lower on the north side of the test pit compared to the south side.  The radon barrier was dry, very 
soft, and showing beginning signs of possible erosion.  No cementation was observed.  The exposed radon 
barrier and bedding layer were painted with survey marker paint for future reference.  Restoration of the test 
pit proceeded with cover material replacement consistent with the as built conditions encountered during 
removal.  

 TP 13 (south and upslope of TP12):  This area was exposed by manually removing the Type B1 riprap 
material to expose the underlying bedding layer material in an approximately 3’ by 3’ area.  The riprap layer 
was roughly 13-inches thick.  Windblown material was observed on the riprap layer at approximately 6-inches 
below the surface.  An approximate 6-inch thick layer of bedding material was encountered below the riprap 
materials.  The bedding layer exhibited 1-1/2 to 2-inch material at the top of the layer, with ¼” to ½” material 
at the lower portion of the layer, showing more fines than most previous locations, and appeared to meet the 
gradation specifications in accordance with the cell completion report.  The fines extended ¾” to 1” from the 
top of the radon barrier and the top of the radon barrier appeared to be in good condition.  Restoration of the 
test pit proceeded with cover material replacement consistent with the as built conditions encountered during 
removal. 

Key Findings: 

 No breach through the radon barrier was evident throughout this field work and no elevated radiological 
readings were observed. 

 Riprap and bedding layer thicknesses appeared to meet specifications at test pit locations. 
 Windblown sediment accumulation was present below the immediate riprap surface at all test pit locations. 
 North and east side slopes exhibiting radon barrier degradation (piping/voids, incisement, and/or 

cementation) at TP6, TP7, and TP12 with weak-cementation present at TP6 and TP7.  Signs of incipient 
radon barrier degradation were observed at one location of the east side slope (TP12), but were not as 
evident as radon barrier degradation observed at TP6 and TP7 on the north side slope. 

 Bedding Material 
 Fines appear to be absent towards lower portions of north and east side slopes (TP6, TP7, and TP12). 
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Included Items: 

 The following documents are attached to this Report: 

1. Trip Photos 

2. Test Pit Locations Map 

 

Cc: Dan Brennecke  Dan Nordeen  Jeff Carman 

 Evan Tyrrell  David Miller   
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      TP6 – Bedding Layer/Depression        TP6 - Bedding Layer/Depression 
 
 
 

   
       TP6 – Void             TP6 – Void 
 
 
 

   
  TP6 – Depth of Void           TP7 – Bedding Layer 
 
 

   
       TP7 – Depression           TP7 - Void 
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  TP7 – Voids          TP9 – Top Slope Riprap 
 
 
 

   
       TP9 – Bedding Layer    TP9 – Elevated Feature in Bedding Layer 
 
 

   
     TP9 – Depth to Radon Barrier     TP10 – Top of Bedding Layer 
 
 

   
      TP10 – Bedding Layer        TP10 – Top of Radon Barrier 
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     TP11 – Bedding Layer      TP11 – Bedding Layer 

 
 
 

   
      TP11 – Top of Radon Barrier    TP12 – Top of Bedding Layer 
 
 
 

   
    TP12 – Top of Radon Barrier        TP13 – Top of Bedding Layer 
 
 

 
      TP13 – Top of Radon Barrier 
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Service Layer Credits:  Source: Esri,
DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community
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DATE PREPARED: FILE NAME:

S1832402

Test Pit Locations
Mexican Hat, Utah, Disposal Site

U.S. DEPARTMENT OF ENERGY
OFFICE OF LEGACY MANAGEMENT

Work Performed by
Navarro Research & Engineering, Inc.

Under DOE Contract Number DE-LM0000421

Test Pit Location and Identifier

Site Boundary

=

=

!( TP1
PTP1!( Potential Test Location and Identifier=

Legend ³
0 150 300

SCALE IN FEET

ID X Coordinate Y Coordinate
TP1 2115348.524 10017317.281
TP2 2115344.840 10017151.568
TP3 2115138.872 10017038.878
TP4 2114928.670 10017273.578
TP5 2115356.857 10017344.884
TP6 2114525.283 10017597.647
TP7 2114501.049 10017541.092
TP8 2115309.053 10017293.178
TP9 2114034.758 10017171.723
TP10 2113883.564 10017204.353
TP11 2113321.806 10016129.590
TP12 2115341.133 10016742.551
TP13 2115197.593 10016399.766
PTP1 2113376.505 10016280.184

NAD 1983 StatePlane 
Utah South FIPS 4303 
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Year Ann Rain (in.) Year Ann Rain (in.)

1 1946 4.58 1 1996 5.43

2 1947 7.32 2 1997 6.54

3 1948 7.26 3 1998 4.99

4 1949 8.39 4 1999 5.03

5 1950 1.74 5 2000 7.11

6 1951 2.72 6 2001 5.11

7 1952 8.30 7 2002 6.56

8 1953 4.45 8 2003 5.75

9 1954 4.23 9 2004 6.67

10 1955 2.63 10 2005 11.50

11 1956 3.98 11 2006 5.75

12 1957 9.57 12 2007 7.60

13 1958 3.96 13 2008 5.93

14 1959 4.57 14 2009 5.80

15 1960 5.78 15 2010 10.56

16 1961 6.54 16 2011 4.70

17 1962 4.59 17 2012 3.77

18 1963 3.82 18 2013 6.73

19 1964 3.34 19 2014 4.08

20 1965 9.25 20 2015 13.86

21 1966 7.44 21 2016 8.07

22 1967 4.84 Average 6.74

23 1968 6.16

24 1969 4.92

25 1970 6.36

26 1971 5.76

27 1972 9.93

28 1973 6.93

29 1974 5.49

30 1975 4.95

31 1976 4.31

32 1977 3.04

33 1978 9.63

34 1979 7.08

35 1980 7.89

36 1981 7.54

37 1982 8.21

38 1983 9.19

39 1984 6.70

40 1985 7.82

41 1986 7.20

42 1987 8.45

43 1988 5.99

44 1989 3.70

45 1990 6.46

46 1991 4.90

47 1992 9.51

48 1993 8.76

49 1994 4.64

50 1995 6.42

Average 6.14

Mexican Hat Average Annual Rainfall

Prior to Cover Compele After Cover Compele

Hydrology Review Data
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YEAR(S)

1995 1.12 0.15 1.50 0.55 1.76 0.17 0.09 0.57 0.27 0.00 0.11 0.13 6.42

1996 0.29 0.14 0.11 0.06 0.66 0.31 0.24 0.10 1.10 0.81 1.41 0.20 5.43

1997 0.82 0.25 0.01 1.25 0.36 0.04 0.23 1.20 1.18 0.85 0.27 0.08 6.54

1998 0.25 1.12 0.65 0.28 0.14 0.00 0.37 0.07 0.55 1.23 0.31 0.02 4.99

1999 0.13 0.03 0.00 0.79 0.53 0.15 1.55 1.25 0.45 0.00 0.01 0.14 5.03

2000 0.42 0.20 1.55 0.13 0.10 0.10 0.85 0.70 0.65 1.99 0.26 0.16 7.11

2001 0.80 0.52 0.65 0.25 0.15 1.15 0.13 0.42 0.16 0.01 0.28 0.59 5.11

2002 0.14 0.00 0.22 0.15 0.01 0.00 0.10 0.41 3.73 1.22 0.36 0.22 6.56

2003 0.22 1.15 0.76 0.02 0.07 0.11 0.22 0.50 1.26 0.37 0.84 0.23 5.75

2004 0.43 1.01 0.02 1.00 f 0.00 0.01 0.64 0.18 2.12 0.22 1.34 0.70 6.67 a

2005 1.60 2.03 c 0.38 0.44 0.13 0.45 0.64 2.80 2.25 0.65 0.10 0.03 11.5

2006 0.48 0.10 1.00 0.02 0.11 0.15 0.87 0.33 0.14 2.11 0.08 0.36 5.75

2007 0.30 0.65 0.24 0.36 0.91 0.20 1.18 1.76 0.36 0.34 0.63 0.67 7.6

2008 1.19 1.31 0.00 0.10 0.37 0.06 0.02 0.25 0.16 0.60 0.76 1.11 a 5.93

2009 0.30 0.15 0.00 0.26 1.63 0.68 0.10 0.11 0.23 0.31 0.31 1.72 a 5.8

2010 1.64 1.16 0.88 0.08 0.78 0.18 0.60 2.20 1.11 1.07 0.07 0.79 10.56

2011 0.00 0.13 0.07 0.43 0.20 0.02 1.36 0.15 0.84 0.53 0.28 0.69 4.7

2012 0.47 0.34 0.10 0.05 0.00 0.00 0.63 0.95 0.43 0.35 0.00 0.45 3.77

2013 1.15 0.12 0.25 0.06 0.40 0.00 0.93 0.63 1.59 0.12 1.31 0.17 a 6.73

2014 0.00 0.28 0.10 0.10 0.29 0.00 0.21 1.01 1.23 0.34 0.11 0.41 4.08

2015 0.82 3.55 a 0.49 0.15 0.48 1.52 2.24 1.12 0.12 2.43 0.63 0.31 13.86

2016 2.70 a 0.47 0.19 0.43 0.32 0.02 0.41 1.30 0.71 0.05 0.55 0.92 8.07

Represents the highest rainfall for a given month since cover construction completed.

Added to show that for 5‐months of a single year (2015) the rainfall was greater than one inch.

MEXICAN HAT, UT
Monthly Sum of Precipitation (Inches) 1946 to Present

File last updated on February 09, 2017
a = 1 day missing, b = 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long‐term means based on columns; thus, the monthly row may not
sum (or average) to the long‐term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS : 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.

Individual Years not used for annual statistics if any month in that year has more than 5 days missing.

YEAR(S)

MEAN 0.58 0.54 0.42 0.33 0.40 0.23 0.65 0.77 0.70 0.81 0.49 0.51 6.58

S.D. 0.60 0.61 0.42 0.33 0.44 0.35 0.58 0.67 0.65 0.90 0.39 0.46 2.14

SKEW 1.46 2.51 1.18 1.22 1.64 2.05 0.97 1.77 1.83 3.34 0.86 0.87 0.76

MAX 2.70 3.55 1.74 1.36 1.76 1.52 2.33 3.74 3.73 6.20 1.62 1.72 13.86

MIN 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.63

YRS 71 70 71 70 71 71 69 70 70 69 69 69 64

SEP OCT NOV DEC ANNUAL

Monthly Sum of Precipitation (Inches) Post Cover Completion
ANN

Period of Record Statistics (1946 to Present)

JAN FEB MAR APR MAY JUN JUL AUG

JUL AUG SEP OCT

Note:  Data listed in this table 
represents historical statistics based on 
measurements that were collected 
from the beginning (1946) to date.

NOV DECJAN FEB MAR APR MAY JUN

Western Regional Climate Center
(https://wrcc.dri.edu)
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NOAA Atlas 14, Volume 1, Version 5 MEXICAN 
HAT 

Station ID: 42-5582 
location name: Mexican Hat, Utah, USA' 
latitude: 37.1447°, longitude: -109.8683° 

Elevation : 
Elevation (station metadata): 4130 ft" 

• source: ESRI Maps 

•• source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Peri cs. Sarah Dietz. Sarah Heim. Lillian Hin et', Kazungu Ma itaria. Deborah Mart n. 

Sandra Pavlovic. lshani Roy. Cati Trypaluk. Dale Unruh. Fenglin Yan. M ichael Yetta. Tan Zha o. 

Geoffrey Bonnin, Daniel Btewet', Li.Chu.an Chen. Tye Parzybot, John Yarchoa.n 

NOAA. Nationa l Weather Savice. Silver Spring. Maryland 

PF tabular I PF graphical I Maps & aerials 

PF tabular 

PCS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 

- . ~ e interval (years) 

1 I 2 I ~ I 50 11 100 II 200 II 500 II 1000 I 
1 5-min I 0.124 0.160 0.216 0.266 0.342 0.407 0.480 0.563 0.687 0.795 

(0.1 07-0.1 44) (0.1 39-0.1 87 ) (0.1 87-0.253) (0.230-0.312) (0.291-0.403) (0.343-0.480) (0.398-0.572) (0.459-0.679) (0.544-0.844) (0.617-0.994) 

1 10-mln I 0.189 0.243 0.329 0.405 0.520 0.619 0.730 0.857 1.05 1.21 
(0.1 63-0.220) (0.211 ·0.28S) (0.285-0.385) (0.349-0.475) (0.443-0.613) (0.521-0. 731) (0.606-0.870) (0.699-1.03) (0.829-1.28) (0.939-1.51) 

1 15-min I 0.234 0.301 0.408 0.502 0.644 0.768 0.905 1.06 1.30 1.50 
(0.202-0.273) (0.262-0.352) (0.353-0.477) (0.433-0.589) (0.550-0.760) (0.646-0.906) (0. 752-1.08) (0.866-1.28) (1.03-1.59) (1.16-1.88) 

1 30-min I 0.315 0.405 0.549 0.676 0.868 1.03 1.22 1.43 1.75 2.02 
(0.272-0.367) (0.353·0.47S) (0.476 -0.643) (0.584·0. 793) (0.740-1.02) (0.870-1.22) (1.01-1.45) (1.1 7-1.72) (1.38-2.1 4) (1.57-2.53) 

1 60-min I 0.390 0.502 0.680 0.837 1.07 1.28 1.51 1.77 2.16 2.50 
(0.336-0.455) (0.436-0.587 ) (0.589-0. 795) (0. 722-0.982) (0.916-1.27) (1.08-1.51) (1.25-1.80) (H4·2.1 3) (1.71-2.65) (1.94-3.1 3) 

B 0.464 0.589 0.792 0.968 1.24 1.48 1.75 2.06 2.54 2.97 
(0.407-0.539) (0.516·0.68l) (0.691-0.915) (0.839-1.11 ) (1.06-1.43) (1.24-1.71) (1.44-2.04) (1.66-2.42) (1.98-3.02) (2.24-3.56) 

B 0.509 0.641 0.841 1.01 1.28 1.51 1.78 2.09 2.56 2.98 
(0.452-0.581) (0.567-0.73S) (0.743-0.959) (0.889-1.15) (1.11 -1.45) (1.29-1.72) (1.49-2.05) (1.'2-2.44) (2.05-3.05) (2.32-3.60) 

B 0.602 0.749 0.953 1.13 1.39 1.61 1.87 2.18 2.65 3.06 
(0.545-0.674) (0.676-0.839) (0.858-1.07) (1.01-1.26) (1.23-1.56) (1.41-1.81) (1.61 -2.11 ) (1.84-2.47) (2.1 8-3.05) (2.46-3.63) 

8 0.702 0.875 1.09 1.27 1.52 1.72 1.93 2.19 2.67 3.09 
(0.639-0. 777) (0. 798-0.970) (0.995-1.21) (1.15-1.40) (1.37-1.68) (1.54-1.90) (1. 71-2.1 5) (1.90-2.50) (2.21-3.08) (2.48-3.67) 

8 0.709 0.880 1.12 1.31 1.57 1.79 2.01 2.24 2.70 3.12 
(0.648-0. 785) (0.813-0.980) (1.03-1.22) (1.21-1.41) (1.44-1.70) (1.63-1.93) (1.82-2.17) (2.01 -2.52) (2.28-3.11 ) (2.49-3.71) 

B 0.769 0.966 1.21 1.40 1.67 1.88 2.09 2.31 2.73 3.15 
(0. 706-0.833) (0.887-1.0S) (1.1 2-1.31) (1.29-1.52) (1.53-1.80) (1. 72-2.03) (1.90-2.26) (2.09-2.55) (2.35-3.1 4) (2.53-3.74) 

B 0.823 1.03 1.28 1.49 1.76 1.98 2.19 2.42 2.77 3.17 
(0. 759-0.892) (0.952-1.1 2) (1.19-1.39) (1.37-1.61) (1.62-1.91) (1.80-2.1 4) (1.99-2.38) (2.1 9-2.64) (2.44-3.1 6) (2.62-3.76) 

I 4-doy I 0.877 1.10 1.36 1.57 1.86 2.07 2.30 2.52 2.82 3.19 
(0.812-0.952) (1.02-1.19; (1.25-1.48) (1.45-1.70) (1.71-2.02) (1.89-2.25) (2.09-2.49) (2.28-2. 7 4) (2.53-3.17) (2.71-3.78) 

B 1.01 1.26 1.55 1.79 2.10 2.34 2.57 2.81 3.12 3.35 
(0.922-1.10) (1.15-1.37) (1.43-1.69) (1.66-1.94) (1.93-2.27) (2.1 5-2.53) (2.35-2. 78) (2.56-3.04) (2.82-3.38) (3.02-3.82) 

1 10-day I 1.12 1.39 1.72 1.98 2.31 2.56 2.81 3.04 3.36 3.59 
(1.03-1.22) (1.28-1.51) (1.58-1.86) (1.83-2.1 4) (2.1 3-2.50) (2.35-2.77) (2.56-3.03) (2.77-3.30) (3.04-3.64) (3.23-3.89) 

1 20-day I 1.39 1.74 2.16 2.48 2.91 3.23 3.55 3.87 4.29 4.60 
(1.25-1.54) (1.58-1.93; (1.95-2.39) (2.24·2. 75) (2.62-3.22) (2.89-3.57) (3.1 6-3.92) (H4·4.28) (3.78-4.74) (4.02-5.1 0) 

1 30-day I 1.63 2.05 2.53 2.90 3.37 3.71 4.05 4.39 4.81 5.12 
(1.49-1.80) (1.88-2.25; (2.31 -2.79) (2.63-3.1 8) (3.06· 3. 70) (3.36-4.07) (3.65-4.45) (3.94-4.82) (4.29-5.28) (4.54-5.63) 

1 45-day I 1.93 2.42 2.97 3.39 3.92 4.29 4.67 5.01 5.45 5.76 
(1. 76-2.11 ) (2.21-2.66) (2.73-3.26) (3.1 0·3. 72) (3.58-4.29) (3.92-4. 71) (4.24-5.1 2) (4.54-5.49) (4.92-5.97) (5.1 9-6.32) 

1 60-day I 2.20 2.74 3.36 3.81 4.39 4.80 5.19 5.56 6.02 6.33 
(2.03-2.38) (2.52-2.96) (3.1 0-3.63) (3.53-4.1 3) (4.06-4.74) (4.43-5.1 8) (4.78-5.61) (5.1 0-6.01) (5.50-6.51) (5.77-6.87) 

1 Precipttation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (POS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval The probability that precipttation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipttation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 docume, t for more information. 
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Appendix E 
 

Revised Filter Criteria Between Type B Riprap and Bedding 
Calculations 
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 Calculation No.:  
 
 
 

 

Technical Task Cover Sheet  
  

Discipline 
 
 geotechnical/hydrological 

 
 

 
Number of Sheets 

 
 

 
 

 
  
Project:  
Legacy Management 

 
Site:  
Mexican Hat, UT 

 
Subject:  
Filter Criteria between Type B riprap and Bedding Layer 

 
Sources of Data:  
 
MK Calculation, “UMTRA HAT/MON, Erosion Protection, Oversizing, Gradation & Thickness”, No. 9-418-05-01 
 
 

  
  

Calculated by 
 

Date 
 

Checked by 
 

Date 

           
                         

G. Smith 9/12/2016 
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 Calculation No.:  
 
 

 

 
Problem Statement: 
 
Check filter criteria between Type B (&B1) riprap erosion protection and the bedding layer. 
 
Method of Solution 
 
Use open graded filter criteria to check filter compatibility between the two materials.  
 
Assumptions: 
 
As-built materials meet design specifications 
 
Sources of Formulas and References: 
 
Cedergren, Harry, R., 1988. Seepage, Drainage, and Flow Nets, 3rd edition, John Wiley and Sons, New 
York, NY. 
 
Pit Slope Manual, Chapter 9 Waste Embankments, 1979. Mining Research Program, Mining Research 
Laboratories, CANMET Report 77-01.  
 
Computer Source: 
 
NA 
 
Calculation: 
 
Gradation of the Bedding Layer and Type B and B1 riprap are presented below and shown graphically 
on Figure  No. 1 (ref: MK Calculation HAT/MON, Erosion Protection, Oversizing, Gradation & Thickness”, No. 
9-418-05-01). 
 

Bedding Layer 
Sieve Size (square opening) % passing (by weight) 

3-inch 100 
1.5-inch 50-100 
1-inch 35-70 
No. 4 10-30 
No. 30 0-10 
No. 100 0-5 

 
Type B Riprap Layer 

Sieve Size (square opening) % passing (by weight) 
8-inch 100 
6-inch 25-100 
5-inch 0-100 
4-inch  0-25 
1-inch 0-5 
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 Calculation No.:  
 
 

 

 
Type B1 Riprap Layer 

Sieve Size (square opening) % passing (by weight) 
5-inch 100 
4-inch 0-100 
3-inch 0-50 
2-inch  0-25 
No. 4 0-5 

 
Open graded filters are required to prevent internal erosion of fine protection material.  To be effective 
the filter must be more permeable than the protected material and its gradation must be that voids are 
sufficiently small to prevent passage of fine material from the protected material.   
 
Filter criteria has 5 rules as follows (15 and 85 represent effective diameters of magnitude % passing, F 
is filter material and B represents the protected material) : 
 
Rule #1 
D15 F/D85 B < 5 piping ratio, 
 
Rule  #2 
D15 F/D15 B >5 and < 20 guarantees sufficient permeability and to eliminate hydrostatic forces in filters, 
 
Rule #3 
D50F/D50B < 25 prevents movement of particles through filters, 
 
Rule #4 
D85F/D15F > 5 filter should filter itself and filter should be graded smoothly, 
 
Rule #5 
Filters should not contain more than 5% passing No. 200 sieve. 
 
 
In this analysis the bedding material is the protected material and Type B and B1 ripraps are the filters. 
 
The following effective diameters for bedding and riprap material are evident from Figure No. 1. 
 
 
 

Effective diameters for Material Layers 
Material/Effective dia. D15 (mm) D50 (mm) D85 (mm) 
Bedding Layer 6 - 1 53 – 9.5 60 - 30 
Type B riprap 150 - 50 177 - 108 195 - 122 
Type B1 riprap 101 - 35 110 - 76 130 - 95 
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 Calculation No.:  
 
 

 

 
Type B/Bedding Layer 
Rule #1 ; 146/30 = 4.9 < 5 ok 
Rule #2 ; 50/6 = 8.33 > 5, <20 ok 
Rule #3 ; 177/9.5 = 18.6 < 25 ok 
Rule #4 ; 200/50 = 4 ng 
Rule #5 ; 0% passing #200 ok 
 
Type B1/Bedding Layer 
Rule #1 ; 101/30 = 3.4 < 5 ok 
Rule #2 ; 35/6 = 5.8 > 5, <20 ok 
Rule #3 ; 110/9.5 = 11.6 < 25 ok 
Rule #4 ; 130/35 = 3.7 ng 
Rule #5 ; 0% passing #200 ok 
 
Discussion: 
 
Both types of riprap will prevent piping of the bedding layer and are permeable enough to prevent 
buildup of hydrostatic forces within the riprap.  Both riprap material will prevent erosion of the bedding 
layer through the riprap layers.  However, both ripraps do not filter themselves but are free of excessive 
fines.  Both riprap gradations do not contain enough finer rock to be smoothly graded to provide a filter 
for itself, however the gradations are correctly designed as a uniform rock materials to provide erosion 
protection. 
 
Conclusion and Recommendations: 
 
Both types of riprap adequately filter the bedding layer from internal erosion and piping.  However 
neither riprap filters itself.  This is not a concern due to the fact that the riprap layers are designed to 
provide erosion protection against wind and water erosion and were not designed as filters.  Also the 
hydraulics to cause removal of riprap material will not arise. 
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 Calculation No.:  
 
 

 

 
Figure No. 1 
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Demolition and Contaminated Material Placement 
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Demolition Specification 
 

 



 

 

This page intentionally left blank 

 
 



Appendix F1, Page 1

SECTION 02050 

DEMOLITION 

PART 1 - GENERAL 

1.1 SCOPE 

A. This Specification Section describes the requirements for the 
demolition and disposal of the following facilities: 

1. Existing Structures and Facilities: 

a. Concrete structures at the Monument Valley site. 

b. Steel debris at the Monument Valley Site. 

c. Rubble, boulder and ore piles at Monument Valley 
Site. The piles are scattered throughout the site 
in the south, west and northwest areas of the site. 

d. Decontamination pad. 

e. Membrane liners from ditches, retention basins, 
spillways, collection sumps, recirculation ponds and 
water supply ponds. 

f. Existing chain link and woven wire fences. 

[g. Miscellaneous debris scattered throughout the site 
or included in the contaminated material.]* 

2. Structures installed/constructed under this Subcontract 
including Washwater recirculation system including 
piping, tanks, and new pond liners. 

B. Approximate descriptions and data of these facilities are 
listed in attached Table 02050-A and identified on the 
Subcontract Documents. Additional details are included in 
the Information for Bidders. 

c. The structures and facilities installed/constructed under 
this Subcontract are specified under various Specification 
Sections of this Subcontract and are shown on the Subcontract 
Drawings. Although these structures are not listed in Table 
02050-A, all temporary structures and facilities built at the 
sites shall be demolished and disposed of. 

* P. I.D. 09-S-15 

HAT-MON 

Document No. 3885-HM-S-01-02245-04 
Issued for Construction-Revision 1 

Demolition 
02050 - 1 

0160S/WPSl 
080392 
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1.2 

1.3 

WORK NOT INCLUDED 

Removal and disposal of existing stockpiles of demolished 
materials and debris is not .included in the Scope of Work of 
this Section. Disposal of demolished materials and debris is 
specified in Section 02200. 

RELATED WORK 

A. Section 00800 - Special conditions: Articles SC-7 and sc-s 

B. Section 01300 - Submittals 

c. Section 01500 - construction Facilities 

D. Section 01560 - Temporary Controls 

E. Section 02200 - Earthwork: Disposal of demolished materials 
and debris. 

1.4 DEFINITIONS 

A. Demolition 
breaking up 
associated 
foundations 

includes complete dismantling, cutting and 
of structures, including all solid contents and 
services and utility lines including their 
and below grade slabs and footings. 

[B. Removal and Disposal of Rubble: This shall consist of the 
removal of demolition debris, rubble containing wood, 
concrete, steel and boulders, breaking into specified sizes, 
loading, transporting to Mexican ·Hat site, unloading and 
placing in the tailings embankment as specified in Section 
02200. The size and location of rubble piles is described in 
the Information for Bidders. The location of the rubble 
piles is also shown on the Subcontract Drawings.]* 

[Text Deleted)* 

1.5 SUBMITTALS 

A. General submittal requirements are specified in Section 
01300. 

B. Ten days prior to the start of Work, the Subcontractor shall 
submit to the Contractor, for review, a demolition plan 
including the following: 

* P.I.D. 09-S-15 

HAT-MON 

Document No. 3885-HM-S-01-02245-04 
Issued for Construction-Revision 1 

Demolition 
02050 - 2 

0160S/WPSl 
080392 
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1. Methods of demolition to be used. 
2. Schedule showing dates and structures to be demolished. 
3. List of equipment to be used. 

PART 2 - PRODUCTS 

(Not Used) 

PART 3 - EXECUTION 

3.1 DEMOLITION 

A. During the execution of this Subcontract, if unidentified 
waste material is suspected or encountered, the Site Manager 
shall be immediately notified for identification and 
subsequent disposition. 

B. Locations of structures to be demolished are shown on the 
Subcontract Drawings and listed in attached Table 02050-A; 
however, the subcontract Drawings do not show the locations 
of all foundations, rubble and debris, concrete pads, and the 
like, all of which are required to be demolished and removed 
within the boundaries of the project sites. 

c. Pollution Controls: 

1. Water sprinkling, temporary enclosures, and other 
Contractor-approved methods shall be used to limit the 
amount of airborne dust and dirt to the lowest practical 
level. Demolition work shall.. comply with governing 
regulations pertaining to environmental protection. 

2. Water shall not be used if it is likely to create 
hazardous or objectionable conditions such as ice, 
flooding, or pollution. An approved water-based 
biodegradable wetting agent (surfactant), such as Dupont 
"Duponol WAQ" or equal, may be used to reduce the 
quantity of water required. 

D. Demolition work shall be carried out using equipment 
compatible to the structures to be demolished and by methods 
required to complete the Work in accordance with governing 
regulations. The structures shall be demolished, and the 
materials and debris disposed of as specified in Section 
02200. 

E. After the completion of the construction phase, the synt.hetic 
membranes shall be removed, decontaminated and disposed of as 

HAT-MON 

Document No. 3885-HM-S-01-02245-04 
Issued for Construction-Revision 1 

Demolition 
02050 - 3 

0160S/WPSl 
080392 
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[F. 

G. 

H. 

I. 

J. 

3.2 

[A. 

B. 

c. 

D. 

required by the Contractor. If the membrane cannot be 
decontaminated by practical means, it shall be disposed of by 
cutting into strips, shredding and placing in the tailings 
embankment in a manner that would not induce settlement, 
inhibit water migration, or exceed the 5 percent limit on 
organic material by volume. 

Demolished materials, consisting of steel, concrete, wood, 
masonry and other man-made materials, rubble, debris and 
boulders shall be reduced in size to pieces to be no greater 
than 3 feet in any dimension and no more than 27 cubic feet 
in volume.)* 

Metal objects with voids shall be crushed to sizes no greater 
than 27 cubic feet in volume, with the least dimension not 
exceeding 6 inches. 

Grading shall be performed, as required by the Contractor, to 
restore existing grades to near natural conditions and as 
specified in Section 02200. 

be removed and disposed of as 
Concrete footings shall be 

embankment or as directed by the 

Fences and gates shall 
Subcontractor's property. 
disposed of in the tailings 
Contractor. 

Any pipe, conduit and ducts shall be cut to sizes no greater 
than 10 feet in length. 

DISPOSAL OF DEMOLISHED MATERIALS AND DEBRIS 

Demolished materials, consisting of. steel, concrete, wood, 
masonry and other man-made materials, rubble, debris and 
boulders shall be transported to the Mexican Hat site and 
disposed of in the tailings embankment, as specified in 
Section 02200 and as shown on the Subcontract Drawings.)* 

Burning of materials resulting from deinoli tion operations 
will not be permitted. 

Uncontaminated materials such as fencing, piping membranes, 
wooden platforms, and stairs for trailers and other materials 
shall be removed as Subcontractor's property as directed by 
the Contractor. 

water supply facilities designated by the Contractor shall 
remain in place. 

* P.I.D. 09-S-15 
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[Text Deleted)* 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 MEASUREMENT 

A. Measurement for payment for demolition and disposal of 
structures specified in this Section will be on a lump sum 
basis. 

B. Measurement for payment for removal and disposal of rubble 
specified in this Section will be on a lump sum basis. 

[Text Deleted)* 

4. 2 PAYMENT 

[A. Payment for demolition and disposal of structures, removal 
and disposal of rubble, debris and boulders specified in this 
Section will be by the respective lump sum prices quoted 
therefor in the Bid Schedule. The prices quoted shall 
include full compensation for furnishing all labor, 
materials, equipment, incidentals, and for performing all 
work specified including, but not limited to, transportation 
and placement of demolished materials, debris and boulders in 
the tailings embankment.)* 

B. Separate payment will not be made for any other work 
specified in this Section. Full compensation for such work 
will be considered incidental to the applicable related items 
of work. 

END OF SECTION 02050 

* P.I.D. 09-S-15 
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UMTRA PROJECT - HAT/MON 

DESIGN BASIS MEMORANDUM NO. 09-232-01 
DECONTAMINATION AND DEMOLITION OF STRUCTURES 

CONTENTS 

1. Purpose 
2. Scope 
3. Decontamination 
4. Demolition 
5. Protection and Safety 
6. Disposal of Material 
7. References 

1. PURPOSE 

The purpose of this memorandum is to provide the basic information and set the 

guidelines for preparation of drawings and specifications for decontamination and 

demolition at the Mexican Hat and Monument Valley sites (Refs. 1 and 4). 

2. SCOPE 

This memorandum will establish the criteria for demolishing the foundations and 

rubble piles at the Monument Valley site. 

It will also describe measures required for the demolition of the temporary 

fencing, retention basins, and the decontamination facilities for both sites. 

3. DECONTAMINATION 

Specifications for decontamination shall be written to require that: 

A. Decontamination be performed by experienced. crews supplied with 
adequate protective equipment (coveralls, respirators, gloves, boots 

and eye protection). 

B. Contaminated water from washdown activities be used as a dust 
suppressant or monitored and disposed of in the retention basin. 

C. Upon completion of remedial action work, other contaminated sediments, 
sludges and other materials from the bottoms, sides and ditches of the 
retention basin will be excavated and incorporated into the embankment. 
The shutdown and clean-up of the retention basin will be guided by 
applicable sections of 30 CFR Part 816 (Ref. 5). 

D. Strict maintenance of the HEPA filter and proper disposal of contents 
and filters be required where decontamination is performed using 
nuclear grade industrial vacuum cleaners. 

F:\UMTRA\DBM0923200.HAT - 1 - 3885-HAT-U-01-00120-01 
041191 



Appendix F2, Page 2

4. 

p-. 
I . 

E. Application of contamination fixants prior to demolition be done under 

the supervision of health physicists, who wHl specify protective 

clothing and equipment. 

DEMOLITION 

Specifications for demolition shall require that: 

A. Foundations and rubble piles shall be broken up in specified sizes to 

facilitate their disposal. 

B. Protective equipment for personnel be required during the use of 

cutting torches, jack hammers or other equipment for demolition. 

Appropriate engineering controls be used to prevent dispersion of 

contaminated dust during demolition. 

C. Open burning not be permitted. 

5. PROTECTION AND SAFETY 

All work shall be conducted in accordance with the UMTRA Project health and 

safety program, Reference 3. 

6. DISPOSAL OF MATERIAL 

- Specifications for disposal of material shall require that: 

-

A. Organic materials such as wooden demolition debris and grubbed 
vegetation be evenly distributed t~roughout the embankment; 

alternatively, large volumes of organic materials be buried elsewhere 

on the site (away from the tailings) where differential settlement is 

of less concern or be removed from the site if monitored and found safe 

(Ref. 2, Sec. 2.2.2d). 

B. Rubble pieces be placed on the top of the existing pile and surrounded 

with compacted contaminated materials. Debr·i s not be nested but 
instead placed in layers and tailings compacted within and around the 
individual pieces of debris in order to eliminate voids and, thereby, 

minimize differential settlement (Ref. 2, Sec. 2.2.2d). 

C. No salvage of uncontaminated materials by the Subcontractor be allowed 

unless approved by the RAC. 

D. Uncontaminated excavated material from the retention basin shall be 
stockpiled for restoration purposes. After final removal of 

contaminated sediments, the retention basin and the disturbed adjacent 

areas shall be filled, contoured for drainage, or restored to original 
ground contours, and revegetated. 

F:\UMTRA\DBM0923200.HAT - 2 - 3885-HAT-U-01-00120-01 
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7. 

C r·. 
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UMTRA PROJECT - HAT/MON 
DESIGN BASIS MEMORANDUM NO. 09-239-01 

TAILINGS MATERIALS EXCAVATION AND FINAL EMBANKMENT 

CONTENTS 

1. Purpose 
2. Scope 
3. Design Criteria and Guidelines 
4. References 

1. PURPOSE 

This Design Basis Memorandum presents the basis for design of the tailings 
materials excavation and the final embankment design for the Mexican Hat and 
Monument Valley sites. 

2. SCOPE 

The embankment will be designed to contain all contaminated materials from the 
Mexican Hat and Monument Valley Sites, including the adjacent areas, to provide 
long-term stability and radon control. Contaminated materials from the areas to 
be excavated and relocated to the tailings embankment include: the Monument 
Valley tailings piles and the heap leach pad areas, the windblown and water-borne 
deposit areas, spot wind-blown contaminated areas dispersed around the processing 
site and demolition materials. 

3. DESIGN CRITERIA AND GUIDELINES 

A. Excavation of Contaminated Materials 

Contaminated materials outside of the proposed embankment area will be 
excavated to levels of contamination which do not exceed 5 picocuries 
of Ra-226 per gram above background in the top 15 centimeters of soil, 
and do not exceed 15 picocuries per gram above background averaged in 
any 15-cm layer below that depth (Ref. 2, Sec. 1.3.f). Excavation 
limits and depths will be defined on the construction plans based on 
the available most recent radiological survey data. Final excavation 
limits will be based on field radiological surveys during construction. 
The excavated areas will be regraded and revegetated for good drainage. 

B. Final Embankment 

I. The embankment area and layout will be consistent with the 
requirement that stabilization controls will be effective for up to 
1,000 years, to the extent reasonably achievable, and in any case 
for at least 200 years (Ref. 2, Sec. 1.3.b). 

2. The embankment will contain contaminated materials from existing 
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tailings piles, and the contaminated materials excavated from mill 
area, heap leach pad areas, ore storage area at Monument Valley and 
wi ndb 1 own and waterborne deposit areas at both sites in the 
vicinity, and any other contaminated materials such as wood, 
organic debris or demolition debris (Ref. 2, Sec. 2.2.2). 

3. The estimated quantity of materials to be placed in the final 
embankment, as well as its area, will be determined consistent with 
good engineering practice, the estimated quantity of contaminated 
materials, economics of construction, and availability of land. 
The embankment system shall not extend into areas outside the 
designated site, onto floodplains, or into other areas which will 
reduce the performance of the remedial action, without prior 
written approval from the UMTRA Project office of the Department of 
Energy (Ref. 2, Sec. 2.2.2b). 

4. The contaminated materials placed above the existing tailings will 
be dens i fi ed by compaction or some other means to reduce the 
potential for long-term differential settlement. 

5. A 1 ayer of uncontaminated earthen materia 1 designed to provide 
reasonable assurance that releases of radon-222 from the tailings 
embankment will not exceed an average release of 20 picocuries per 
square meter per second will be installed as a cover over the 
embankment to serve as a radon barrier (Ref. 3, Sec. 2.3). 

6. The cover will be protected by a layer of rock, against erosion of 
the soil cover from the Probable Maximum Precipitation (Ref. 2, 
Sec. 2.2.2f). One or more filter layers will be required between 
the radon barrier and rock cover protection (Ref. 4, Ch. 5, Sec. 
5. 1. 7). 

' 
7. If practical, embankment side slopes will be 1 vertical to 5 

horizontal. The design of embankment sideslope shall be based on 
detailed analysis of tailings properties, slope stability, and 
erosion protection requirements (Ref. 3, Sec. 3.1.5). The minimum 
top slope shall be sufficient to promote drainage and prevent 
ponding (Ref. 2, Sec. 2.2.2c). 

8. If wood or other organic debris is placed within the tailings 
embankment, it shall be chipped or otherwise reduced in size. It 
sha 11 then be distributed throughout the 1 ower portion of the 
tail i ng s so as not to exceed 5 percent by vo 1 ume in any 1 i ft or 
layer, and thus minimize differential settlement (Ref. 2, Sec. 
2.2.2d). 

9. The embankment will be designed to withstand the design earthquake. 

10. The embankment construct ion wil 1 be sequenced to pl ace 1 esser 
contaminated materials over more highly contaminated materials to 
reduce radon exhalation. The embankment will be comprised as 
follows, in order from bottom to top: 

F:\UMTRA\DBM0923900.HAT - 2 - 3885-HAT-U-01-00119-01 
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a. In-situ tailings piles. 

r--' i.,:·;, . 

b. Relocated materials from the mill area and the ore storage area 
at Monument Valley; rubble pieces will be placed on-the top of 
the existing tailings embankment and surrounded with compacted 
relocated soils. 

c. Heap leach pad area at Monument Valley. 

d. Monument Valley tailings. 

e. Relocated, contaminated materials from the windblown and water-
borne deposit areas. 

f. Contaminated material from temporary facilities. 

g. Radon barrier. 

h. Filter zone or zones. 

i. Rock cover. 

4. REFERENCES 

1. U.S. Department of Energy, "Remedial Action Plan and Site Conceptual 
Design for the Stabilization of the Inactive Uranium Mine Tailings Site 
at Mexican Hat, Utah, Draft", UMTRA-DOE/Al-050509.0000, February 1986. 

2. U.S. Department of Energy, "Design Criteria for Stabilization of 
Inactive Uranium Hill Tailings Sites", UMTRA-DOE/Al-050424.0049, June 
1984. · 

3. U.S. Department of Energy, "Pl an for Imp 1 ement i ng EPA Standards for 
UMTRA Sites", January 1984, UMTRA-DOE/Al-163. 

4. Morrison-Knudsen Engineers, "UMTRA Design Procedures Manual". 

5. U.S. Department of Energy, "Remedial Action Plan and Conceptual Site 
Design for Stabilization of the Inactive Uranium Mine Tailings Site at 
Monument Valley, Arizona", UMTRA-DOE/Al-050519.0000, February 1986. 
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CONTAMINATED FILL MATERIAL 

o Prior to placement of contaminated fill material the entire contaminated 

subgrade (existing grade of the tailings embankment) was plowed, harrowed 

and mixed to a depth of at least six inches, as verified by visual inspection. 

o Prior to placement of the first lift, the entire contaminated subgrade surface 

of the tailings embankment area was compacted by either a Caterpillar 65 

Challenger tractor towing a 5x5 sheepfoot compactor, or a Caterpillar 825 

sheepfoot compactor. Preparation of the contaminated subgrade surface 

was inspected and approved in accordance with the Design Specifications. 

0 All contaminated material and debris resulting from demolition of the old 

Halchita/Mexican Hat Mill foundation, and associated structures, and from 

off-site vicinity properties during Phase I, were cut or broken into sizes 

meeting specified requirements before placement in the cell embankment. 

o Contaminated fill materials requiring encapsulation were located and 

compacted in the cell embankment using the following equipment: 

11 OOOG3 CONT.FILL 

Phase I 

Excavation: Caterpillar 235 excavator, Caterpillar 988 front end loader, 

and Caterpillar 631 and 633 scrapers. 

1 
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11 OOOG3 CONT.FILL 

Haulage: Caterpillar 631 and 633 scrapers, and 769 off-highway end 

dump trucks. 

Compaction: Caterpillar 08N and 09N dozers, 14G and 140G motor grader, 

65 Challenger tractor towing a 5x5 sheepfoot compactor and 

BG land leveler. 

Phase II 

Excavation: Caterpillar 235 excavator, 988 front end loader, and 

Caterpillar 631 and 633 scrapers, and Komatsu WA500 and 

WA600 front end loaders. 

Haulage: Caterpillar 631 and 633 scrapers, 25 ton articulated end 

dump trucks, Volvo 25 ton and 30 ton articulated rock trucks, 

International semi-trucks pulling end dump or belly dump 

trailers or trailer pup units. 

Material Placement: Caterpillar 14G and 16G motor graders, and 

Caterpillar 633 scraper. 

2 
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Compaction: Caterpillar DBN and D9N dozers, 825 sheepfoot compactor, 

65 Challenger tractor towing a 5x5 sheepfoot compactor, 

vibratory smooth-drum compactor, 825C sheepfoot 

compactor, Caterpillar DSN dozer, Caterpillar 613 and 633 

waterwagons, and international 5,000 gallon waterwagon and 

trucks. 

o Contaminated fill material was placed and verified to not exceed a 12 inch 

loose lift thickness. Where contaminated fill material contained individual 

pieces larger than the 12 inch loose lift thickness, the lift thickness was 

verified as minimum constructable thickness and materials were spread to 

ensure a void free mass and provide adequate compaction between larger 

particles. 

o During placement of contaminated fill material, continuous visual inspection 

was performed to ensure that organic materials did not constitute more than 

11000G3 CONT.FILL 

. 
five percent of the placed volume. Also, demolition debris and organics 

were evenly distributed throughout the fill to avoid concentrations. 

Individual linear pieces of wood, steel and plastic were cut or broken into 

pieces not greater than 10 feet in length; similarly, pieces of concrete, rock, 

masonry and steel was sized down to be less than 3 feet in any dimension 

and/or less than 27 cubic feet in volume. 

3 
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0 There was a total of 2,072,039 cubic yards of contaminated material placed 

in the cell embankment. Of the total 2,072,039 cubic yards, 185,040 

cubic yards (i.e., 10 percent) was concrete, debris material, or large rocky 

contaminated material that could not be tested in accordance with ASTM 

D-698. Gradation testing was performed in accordance with ASTM D-698 

to determine the testable status of the contaminated material. Materials 

exceeding 30 percent retatined on the 3/4 inch screen were considered non

testable. 

o The contaminated fill material was required to be compacted with a 

minimum number of passes of an approved piece of equipment. Placement 

and compaction of the contaminated fill material was verified by visual QC 

inspections, as required. 

o The test frequency for performing gradation testing of non-testable 

contaminated fill material was not specified in the Design Specifications. 

o There were 72 gradation tests performed for the 185,040 cubic yards of 

non-testable contaminated fill material placed. This provides an average 

test frequency of one gradation test for each 2,570 cubic yards of material 

placed. 

11 OOOG3 CONT.FILL 4 
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o The required test frequency for performing maximum dry density 

determination testing (i.e., ASTM 0-698), was prior to placement of 

material and supplemental testing at a frequency of one test for each 10 to 

1 5 in-place field density tests. 

0 There were 432 maximum dry density determination tests performed in 

accordance with ASTM 0-698. With a total of 2,961 in-place field density 

tests performed, the average test frequency was one maximum dry density 

determination test for each 6.9 in-place density tests performed. 

o The required test frequency for performing the one-point proctor check was 

a minimum of one, one-point proctor check for each five in-place density 

tests performed. 

o There were 901 one-point proctor checks performed to ensure that the 

correct maximum dry density value was utilized when analyzing in-place 

field density tests. With 2,961 in-place density tests performed, the 

average test frequency was one, one-point proctor check for each 3.3 

in-place field density tests performed. 

o Compaction verification was accomplished by in-place field density testing 

in accordance with ASTM 0-1556. 

11 OOOG3 CONT.FILL 5 
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0 Required compaction for contaminated fill material was either 90 percent or 

95 % percent of maximum dry density determination (as measured per 

maximum density testing, ASTM 0-698). The top/outside three feet of 

contaminated material under the radon barrier cover material required 95 % 

percent compaction. The interior material required 90% percent 

compaction. 

o The test frequency for performing in-place field density testing was a 

minimum of one in-place field density test for each 1,000 cubic yards of 

material placed. In addition, a minimum of two in-place moisture/density 

tests were required to be performed each day of placement in excess of a 

1 50 cubic yards of testable material placed, and at least one in-place 

moisture/density test for each lift of material placed and for each full shift 

of compaction operations. 

o There was a total 2,961 in-place density tests performed. Of the 2,961 

density tests performed, 715 tests were in areas where 95% of the 

maximum dry density compaction was required. Average compaction for 

all in-place density tests were 97.6%. With 1,886,999 cubic yards of 

testable contaminated fill material placed, the average test frequency was 

one in-place field density test for each 637.3 cubic yards of contaminated 

fill material placed. All of the in-place field density test results were in 

11 OOOG3 CONT.FILL 6 
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accordance with the Design Specifications. Reference Moisture/Density 

Test Frequency Charts at end of this section. 

o There were 180 failing in-place density tests within the embankment 

perimeter. Areas represented by these tests were reworked, retested and 

passed in accordance with the Design Specifications. 

o Contaminated fill materials were moisture-conditioned at the excavation site 

or in stockpiles to aid in compaction efforts. This was accomplished by 

either addition of water or by allowing the material to dry after scarification. 

Water was not applied to contaminated fill material on the cell"embankment, 

except for environmental dust control purposes, as necessary. 

o Moisture content verification was accomplished by in-place moisture tests 

in accordance with ASTM 0-4643 and ASTM 0-2216. 

o For initial control, it was required that a minimum of ten consecutive 

moisture correlation tests between the conventional oven and the 

microwave oven be performed. The initial control was performed on 

contaminated material prior to utilizing the microwave oven method. 

Thereafter and during placement of uncontaminated material, the required 

test frequency for performing moisture correlation testing was a minimum 

of one moisture correlation test by conventional oven dried method for 

11 OOOG3 CONT.FILL 7 
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every 10 microwave oven tests performed. The moisture correlation test 

results were required to be within plus or minus one percent. 

o There were 3,240 microwave oven-dried moisture tests performed, with 

774 conventional oven-dried moisture correlation tests. This provides an 

average test frequency of one conventional oven-dried moisture correlation 

test for each 4.2 microwave oven-dried moisture tests performed. All 

correlation test results were within one percent ( + /- 1 %) of the microwave 

oven-dried test result. 

0 

0 

11 OOOG3 CONT.FILL 

Prior to placement of radon barrier material, the contaminated fill material 

finish grade was verified to be graded uniforll) and smooth through visual 

inspection and survey verification. 

In addition, there were a minimum of two in-place moisture density tests 

performed each day of placement in excess of a 150 cubic yards of testable 

material placed and at least one in-place moisture density test for each lift 

of material placed and for each full shift of compaction operations. The 

bulk density of sand-cone density sand was determined twice a day and for 

each new bag of sand. 

8 
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o During seasonal shutdowns and other periods of prolonged exposure (lasting 

six weeks or longer) of any contaminated cell surface area, the exposed 

contaminated fill surface was protected against erosion with periodic 

application of water containing a soil sealer. Prior to placement of any 

additional materials, surface layer compaction in all such areas was 

reverified by in-place density tests at a minimum of one test per 30,000 

square feet. When work was interrupted for seasonal shutdown and during 

the contract suspension, all exposed surfaces of tailings material were 

stabilized by application of a tackifier compound to prevent off-site spread 

of contaminated material by erosion. Surveillance and monitoring of off-site 

areas verified that dispersement of contaminated material had not occurred. 

o All measuring and testing equipment used during remedial action was 

calibrated against equipment having a known valid relationship to National 

Institute of Standards & Technology (NIST). Calibrated testing equipment 

included: scales, proctor molds and hammers, sand-cone funnels and 

plates, NIST-traceable test weights, calipers and thermometers. All other 

test equipment was maintained and functionally checked as per the 

specifications. 

11 OOOG3 CONT.FILL 9 
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0 Test frequencies referenced herein were derived from total final material 

quantity, divided by total number of tests taken for that material. It should 

be noted that during remedial action activities material quantities were not 

continuously surveyed during production, placement, and/or compaction. 

To determine quantities, surveys were completed at various milestones, 

e.g., completion of first lift, for pay quantities, to verify survey coordinates. 

Therefore, daily material quantities were estimated by load counts rates 

until final or cross section surveys were obtained. Reference the 

Moisture/Density Test Frequency Test Charts at the end of the written text. 

o With various design slopes associated with the cell and staggered lift 

placements, it is feasible to test each lift and, thereby, have certain 

horizontal elevations void of in-place field density and moisture tests. 

o The comparison chart at the end of this section, addresses the governing 

requirements in this section. 

o Tests and inspections were performed in accordance with all specified 

requirements. 

o The following data has been provided identifying each contaminated fill 

material moisture/density test location: 

11 OOOG3 CONT.FILL 10 
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1.0 Introduction 
 
This work plan presents the field workflow for the implementation of cell cover geotechnical 
sampling and materials testing at the Mexican Hat, Utah, Disposal Site (site). In 2016, multiple 
subtle depressions were identified in the rock cover along the toe and lower portions of the 
northeast side slope of the Mexican Hat Uranium Mill Tailings Radiation Control Act 
(UMTRCA) Title I disposal cell. Due to concerns regarding the potential impacts of the cell 
cover depressions related to cell performance and erosion resistance, evaluations of the cover 
depressions and the cell cover design were performed. The evaluations included visual 
observations of the depressions and limited small area manual removals (test pits) of the rock 
cover components to scan for radioactivity, evaluate for conformance with the disposal cell 
design specifications, and observe the condition of the upper radon barrier surface. Reviews of 
disposal cell as-built drawings and supporting design calculations for the rock cover components 
were also included in the evaluations.  
 
As a result of limited field investigations, voids, cavities, and incisements were discovered 
within the radon barrier along the lower portions of the north and northeast side slopes of the 
disposal cell. Similar degradation has not been observed in test pits excavated at other locations 
on the cell cover. Surface discoloration observed on the northwest portion of the disposal cell top 
slope indicates an area where potential ponding has occurred, and a small test pit within this area 
identified a slight offset at the plane of lateral contact between the top slope and side slope radon 
barrier components (the elevation of the side slope radon barrier appeared to be higher than the 
top slope elevation by a few centimeters). This offset may be a construction artifact, or the result 
of post construction settling, and may inhibit surface drainage onto the north side slope; 
however, this feature appears to be separate from the degradation features observed on the 
northeast and north side slopes, and the data collection activities described in this plan are not 
directed at further evaluation of this feature. 
 
A series of alpha and gamma radiological surveys have been performed at the site to assess the 
potential for release of residual radiological materials or ineffective radon mitigation by the cell 
cover. Elevated radiological readings (readings that exceed ambient values, based on background 
values) have not been identified. Based on multiple field observations and the results of 
radiological surveys, no evidence of a breach through the disposal cell cover has been identified 
and the site remains protective of human health and the environment. In addition to describing 
sampling of cell cover components, this plan also describes how additional gamma radiological 
surveys will be performed utilizing a handheld sodium iodide scintillometer during test pit 
excavations and sampling activities. 
 
This work plan describes the approach for additional cover investigations, specifically materials 
sampling and testing of the disposal cell side slope cover components, sample collection, and 
geotechnical and chemical analyses. Data obtained as of result of implementing this work plan 
will be used to identify possible causes for the cover degradation features that have been 
observed at the site and to determine long-term performance implications on the east, northeast, 
north, and west side slopes of the disposal cell. Appendix A, “Sampling and Location Maps,” of 
this work plan presents maps of potential test pit locations and offsite aeolian source materials to 
be sampled, with adjustments to be made in the field utilizing an iterative approach. 
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A Legacy Management Support (LMS) contractor team was formed to prepare this work plan, 
the Project or Activity Evaluation (PAE) (LMS 1005), the Job Safety Analysis (JSA) 
(LMS 1748), and other documents as required under the Integrated Work Control Process 
(LMS/POL/S11763). All work will be performed in accordance with approved administrative 
and engineering safety and health controls (e.g., JSA), applicable personal protective equipment 
(PPE), U.S. Department of Energy (DOE) directives, and Office of Legacy Management (LM) 
and LMS contractor policies and procedures. 
 
The LMS contractor team consists of the following members: 

• Dan Brennecke, Engineering Manager 

• Jeff Carman, Task 103 Manager 

• David Dander, Hydrogeologist 

• Nicholas Kiusalaas, Applied Studies and Technology Manager 

• Don Lambert, Construction Manager 

• John Manée, Project Engineer 

• Anthony Martinez, Safety and Health Engineer 

• Mike McDonald, Radiological Control Manager 

• Linda Tegelman, Quality and Performance Assurance 

• Joe Trnka, Environmental Compliance 

• Evan Tyrrell, Site Lead 
 
The site is located on the Navajo Reservation. The equipment, operator(s), and laborers to 
implement this work plan will be subcontracted on a time and materials basis, via procurement in 
accordance with the Navajo Preference in Employment Act. A separate statement of work will 
be prepared for subcontractor procurement. 
 
 

2.0 Data Quality Objectives 
 
The proposed geotechnical sampling approach for the site was developed using the Data Quality 
Objectives (DQO) process developed by the U.S. Environmental Protection Agency (EPA 2006). 
The DQO process is a systematic planning tool for developing technically sound data collection 
plans. The DQO process provides a rigorous technical framework for developing the type, 
quantity, and quality of information needed to support the acquisition of geotechnical sampling 
data at the site. 
 
Components of the DQO process are as follows: 

Step 1. Develop Problem Statement: Observed cover degradation and verification of radon 
barrier erosion along the lower portions of the north and northeast side slopes through limited 
manual excavations performed in 2018 demonstrates that the disposal cell erosion protection 
system is not performing as designed. The extent of erosional features has not been fully 
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characterized at this time and it is unknown if other side slopes of the disposal cell are subject to 
similar performance issues.  
 
Visual observations at test pits indicate that the bedding/filter material may be highly segregated. 
Fines in the bedding/filter layer appear to be limited or completely absent toward the lower 
portions of side slopes and could be over-concentrated at the upper portions of side slopes, 
affecting flow velocities generated during precipitation and associated runoff events. Lack of 
fines in the bedding layer would allow for higher runoff velocities due to larger void spaces in 
the interstices of the bedding/filter material. Quantitative geotechnical analytical data are needed 
to verify spatial conformance or nonconformance of the bedding material gradations in 
comparison to the engineering design construction specifications of the disposal cell to ascertain 
the causes of observed cover degradation and to identify potential future performance issues 
on the disposal cell side slopes. Records associated with the original gradation tests for the 
bedding/filter material do not state whether the tests were taken at the gravel pit, onsite, or before 
or after placement. 
 
Weak to strongly cemented material (either windblown silt or upper radon barrier material) has 
been observed immediately below the base of the bedding layer in test pits with observed 
radon barrier degradation. The cemented material is considered to be a post-construction soil 
development of unknown origin, presumably caused by an undetermined source of calcium or 
calcium carbonate, leading to the development of a hardened caliche layer on the top of the 
radon barrier. The cemented material could negatively affect the performance of the radon 
barrier through the development of berms, desiccation cracking, or both, resulting in preferential 
flow pathways during precipitation and associated runoff events, and resulting in erosion of the 
radon barrier. Cation exchange has been identified as a potential mechanism resulting in the 
development of the cemented material through the replacement of sodium (2Na1+) contained in 
the radon barrier (amended with sodium bentonite) with calcium (Ca2+). Soil dispersion has also 
been identified as a potential contributor to degradation of the radon barrier. 
 
Sediment accumulation has also been observed along the interface of the apron and northeast toe 
drain of the disposal cell. The origin of this material is unknown, but could be deposited 
Aeolian dust, washed-out fines from the bedding material, eroded radon barrier material, or a 
combination thereof. Red, aeolian dust has been observed immediately below the riprap surface 
at every test pit that has been uncovered thus far at the site. Due to the similar color and 
composition of the radon barrier and native soils at the site, it is not possible to determine the 
source of the accumulated sediment material solely based on visual observations. 
 
Step 2. Identify the Goals and Objectives of the Study: Geotechnical sampling is needed to 
quantitatively verify spatial conformance or nonconformance with the disposal cell design 
specifications through a series of test pits, sample collection, and geotechnical and chemical 
analyses along the side slopes of the disposal cell, and to determine the lateral extent of residual 
radioactive material (RRM) into the northeast drainage apron.  
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The primary goals and objectives are as follows: 

• Determine the spatial distribution where in situ cell cover components (i.e., riprap, bedding 
layer, and the radon barrier) are in conformance and nonconformance with the engineering 
design and construction specifications along the side slopes of the disposal cell 

• Determine the spatial distribution where cemented material is present or not present in the 
top surface of the radon barrier along the side slopes of the disposal cell 

• Identify potential contributors of the cemented material that has been observed immediately 
below the base of the bedding layer in test pits with observed radon barrier degradation 

• Determine the capacity of the radon barrier that may be subject to degradation due to cation 
exchange, dispersive soils, or both 

• Determine the lateral extent of RRM that was placed beneath the radon barrier near the toe 
of the northeast and north side slopes and under the drainage apron adjacent to the northeast 
side slope during the construction of the disposal cell 

• Determine whether windblown material on the riprap rock surfaces has similar chemical and 
physical properties compared to the sediment deposits in the northeast drainage apron 

• Determine if the sediment deposits in the northeast drainage apron have similar chemical 
and physical properties compared to the in situ radon barrier and windblown material on the 
riprap rock surfaces 

• Continually verify the absence of elevated radiological measurements at test pits locations 
and ensure that RRM is not collected during the sampling efforts through radiological 
screening 

• Visit off-site locations southwest of the site that represent possible sources of aeolian 
material that has deposited on the site. Determine the chemical and physical properties of the 
source material for comparison with the chemical properties of on-site windblown deposits, 
radon barrier material, and sediment deposits 

 
Step 3. Identify Information and Inputs: Relevant information and inputs that were used to 
develop this work plan include the following parameters: 

• A series of visual observations of the depressions, and limited small area manual 
excavations (test pits) of the rock cover components to observe the conditions of the 
underlying cover materials 

• The performance of a series of radiological surveys that did not identify elevated 
radiological readings in comparison to natural background conditions in the vicinity of 
the site  

• A comprehensive review of the available documentation related to the engineering design 
and construction of the disposal cell, including, but not limited to, the Final Completion 
Report for the site 

• Reviews of disposal cell as-built drawings and supporting design calculations for the rock 
cover components 

• Review and evaluation of the available quality assurance records; however, a significant 
amount of records are not available due to limited records retention periods 

• An examination of terrestrial- and aerial-based historical photographs of the site 
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• Interviews with the DOE site manager and equipment operators who were involved with the 
construction of the disposal cell 

• An evaluation of the construction methods and techniques that were used during the 
construction of the disposal cell, including transportation, stockpiling, and material 
placement 

• Collaboration with engineers and scientists from the Navajo Nation Uranium Mill Tailings 
Remedial Action/Abandoned Mine Lands Department and the Desert Research Institute 

• Consultation with internal and external subject matter experts, including the geotechnical 
engineering design manager for the DOE Technical Assistance Contractor at the time of 
disposal cell design and construction 

• An examination of regional meteorological records before and after construction of the 
disposal cell, and the establishment of a System Operation and Analysis at Remote Sites 
(SOARS)–based weather monitoring station at the site in July 2017 that is equipped with a 
camera and capable of measuring precipitation totals and intensities 

• Implementation and review of data associated with ground-based light imaging, detection 
and ranging (lidar) topographical surveys focused on the northeast side slope, aerial 
photogrammetry of the entire disposal cell footprint, and collection of horizontal and 
vertical survey data at the existing settlement plates located on the top slope of the 
disposal cell 

• Review and evaluation of the available information of other UMTRCA disposal cells for 
design and performance comparison  

• Preliminary literature review of information related to surface impoundments, dispersive 
soils, cation exchange, slope stability, and erosion control 

 
Step 4. Define the Boundaries of the Study: With the exception of potential off-site aeolian 
source material that will be collected, the boundaries of the study area will include the footprint 
of the disposal cell, site hydrologic catchment areas, and associated drainage basins. The primary 
focus for this work plan is on the side slopes of the cell. This work plan has not been developed 
to address any potential top slope drainage issues. 
 
Step 5. Develop the Analytic Approach: The analytic approach to achieve the primary goals 
and objectives of this work plan is mainly the continued use of test pits in a systematic and 
iterative process using a defined logic (see Section 3.2, “Identification of Sample Area 
Location,” and Test Pit and Sample Collection Locations Map in Appendix A, page A-1) to 
identify sample locations and collect samples for geotechnical and chemical analyses (see 
Appendix B, “Sample Collection and Testing Table”). Additionally, one 3-foot-wide test pit 
exposing the radon barrier surface from the crest of the northeast side slope to the toe of the 
northeast side slope will be excavated. This long test pit will be excavated perpendicular to the 
side slope contours to facilitate a thorough analysis of the bedding layer material and radon 
barrier surface along the entire length of the side slope. All excavations will be intermittently 
screened with a handheld sodium iodide scintillometer to verify the absence of elevated 
radiological readings. Radiological screening is described throughout Section 3.0 “Field 
Workflow” and radiological monitoring and controls are discussed in Section 5.9. 
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The LMS contractor team will determine the following aspects of the windblown material on 
the riprap: 

• The presence of windblown deposits on the riprap 

• Gradation of the windblown material 

• Chemical and physical characteristics and minerology of the windblown material 
 
Additionally, the LMS contractor team will determine the above aspects of off-site soils for 
comparison with windblown material on the riprap. 
 
The LMS contractor team will determine the following aspects of the bedding layer: 

• Gradation of the bedding layer at representative test pit locations along each testing line on 
the sideslopes 

• Moisture content of the bedding layer at representative test pit locations along each testing 
line on the side slopes 

• Carbonate content of the bedding layer at select test pit locations 

• Minerology of the bedding material at select, field-determined locations 

• Where the gradation of the bedding layer on all side slopes transitions from specified 
material to material that is out of specification based on comparison to the original disposal 
cell construction specifications 

 
The LMS contractor team will determine the following aspects of the radon barrier: 

• Thickness of the radon barrier  

• In situ bulk density at the surface (top 6 inches) of the radon barrier 

• In situ moisture content of the surface, midpoint, and lower portion of the radon barrier 

• Gradation of the surface, midpoint, and lower portion of the radon barrier 

• Chemical and physical characteristics, carbonate content, and minerology of the surface, 
midpoint, and lower portion of the radon barrier 

• Dispersive characteristics of the surface, midpoint, and lower portion of the radon barrier 

• Cation exchange capacity of the surface, midpoint, and lower portion of the radon barrier 

• The presence and thickness of cemented material and whether the cemented material is part 
of the original radon barrier thickness 

• Gradation of the cemented material 

• Bulk density of the cemented material 

• Chemical characteristics, carbonate content, and minerology of the cemented material 
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The LMS contractor team will determine the following aspects of the potential windblown 
material sources southwest of the site: 

• Chemical and physical characteristics, carbonate content, and minerology of the source 
material at the surface of the material 

• Gradation of the source material at the surface of the material 
 
Aeolian source material sample locations were identified via aerial imagery and will be collected 
in areas that will be representative of localized geologic formations that are exposed in the area. 
Based on the predominant wind direction in the region and aeolian deposition patterns observed 
in aerial imagery, planned aeolian source material sample locations are located to the southwest 
of the site as shown in the Borrow and Aeolian Offsite Sampling Areas map contained in 
Appendix A, page A-3. 
 
Step 6. Specify Performance and Acceptance Criteria: The following performance and 
acceptance criteria will be implemented before, during, and after field activities associated with 
this work plan: 

• Documentation of field activities executed at each test pit and sampling location, including 
photographs and written field notes. 

• Development of an as-built test pit and sample locations map. 

• Documentation of deviations that take place in the field as compared to the work flow 
contained in this work plan (see Section 3.0, “Field Workflow”). 

• All geotechnical samples will be sent to, and tests will be performed by, subcontracted 
materials testing laboratories that will have the American Association of State Highway and 
Transportation Officials (AASHTO) accreditation in accordance with AASHTO R 18, 
“Standard Recommended Practice for Establishing and Implementing a Quality 
Management System for Construction Materials Testing Laboratories,” and meet the 
requirements of ASTM International (ASTM) D3740, “Standard Practice for Minimum 
Requirements for Agencies Engaged in Testing and/or Inspection of Soil and Rock as Used 
in Engineering Design and Construction.”  

• All chemical samples will be sent to and tested by a chemical testing laboratory capable of 
and qualified to perform the desired chemical tests. 

• Minerology of select, field-determined samples will be determined via X-ray diffraction 
(XRD) and sent to Colorado Mesa University for analysis. 

• Verification that subcontracted laboratories conform with, and are capable of, performing 
the analytical methods as specified in Appendix B. 

 
Step 7. Plan for Obtaining Data: Two methods will be used to obtain the data. The first method 
for obtaining data under this work plan will be to remove the riprap layer and the bedding layer 
from the crest of the northeast side slope to the toe of the northeast side slope perpendicular 
to the side slope contours, exposing the radon barrier surface in a 3-foot wide test pit  
(see Section 3.2, “Identification of Sample Area Location,” and line 5 in Test Pit and Sample 
Collection Locations Map in Appendix A, page A-1) to collect samples for geotechnical and 
chemical analyses (see Appendix B). 
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The second method for obtaining data under this work plan is through the continued use of test 
pits in a systematic and iterative process using a defined logic (see Section 3.2, “Identification of 
Sample Area Location,” and Test Pit and Sample Collection Locations Map in Appendix A, 
page A-1) to identify sample locations and collect samples for geotechnical and chemical 
analyses (see Appendix B). Field work flow is described below in Section 3.0. 
 
 

3.0 Field Workflow 
 
The LMS contractor team will implement the field workflow activities listed below, which are 
listed in sequential order and further detailed in the following subsections: 

• Procurement of Required Equipment, Materials, and Subcontractors 

• Identification of Sample Area Location 

• Predisturbance Radiation Screening 

• Removal of Riprap at Sample Areas 

• Bedding Layer Surface Radiation Screening 

• Documentation and Measurement of the Exposed Bedding Layer Area 

• Sampling of the Bedding Layer 

• Removal of the Bedding Layer 

• Radon Barrier Surface Radiation Screening 

• Documentation and Measurement of the Exposed Radon Barrier Area 

• Coring and Sample Collection of the Radon Barrier 

• Radon Barrier Auger Core Radiation Screening 

• Replacement of Radon Barrier Core Material 

• Replacement of Eroded Radon Barrier Discovered During Sampling 

• Restoration and Documentation of Sample Area 
 
3.1 Procurement of Required Equipment, Materials, and Subcontractors 
 
Prior to the performance of the work described in the Work Plan, the following equipment, 
materials, and subcontractors will be procured and available at the site: 

LMS contractor provided 

• Stakes, pin flags, markers, index cards, handheld GPS unit, and paint to mark investigation 
area boundaries 

• Shade tents 

• Cooling vests, if necessary 

• Hand-held radios for communication 

• Camera for documentation of investigation areas 



NOT FOR PUBLIC RELEASE 

 
Navarro Research and Engineering, Inc. Geotechnical Sampling and Materials Testing Work Plan—Mexican Hat, Utah 
January 2019 Doc. No. S20483, Rev-1 

Page 9 

• Inspection camera for viewing any concealed voids 

• Sodium iodide scintillometer for gamma radiation screening 

• Tarps, plastic sheeting, or geotextile material to temporarily place and retain segregation of 
the removed materials 

• Plastic sheeting for radon barrier auger/core material segregation 

• Shovels, brushes, hammers, rock hammers, chisels, or other hand tools to remove, sample, 
and replace cover materials 

• 500-foot and 25-foot measuring tapes, carpenter’s ruler, yard stick, or other measuring 
equipment for documentation and field measurements 

• Utility task vehicle (UTV) for transporting samples and replacement material 

• 2-inch-diameter and 4-inch-diameter hand augers for coring the radon barrier  

• Shelby tubes for collection of radon barrier material 

• Flashlights 

• Sampling containers (2- to 8-ounce bottles with lids, Ziploc-type bags) 

• 5-gallon buckets with lids and handles for transporting samples and hauling bedding 
material to and from the UTV 

• Adhesive labels for marking sample containers 

• 1-inch, No. 4, No. 30, and No. 100 sieve screens for removing fines from stockpiled 
replacement bedding material 

• PPE as identified in the JSA, including first aid kit and automated external 
defibrillator (AED) 

• Other materials as defined in the Interim Radon Barrier Protection Work Plan for Areas 
with Observed Radon Barrier Degradation at the Mexican Hat, Utah, UMTRCA Title I 
Disposal Site Interim Radon Barrier Protection Work Plan for Areas with Observed Radon 
Barrier Degradation at the Mexican Hat, Utah, UMTRCA Title I Disposal Site (IRBP Work 
Plan) (see Appendix D, “Interim Radon Barrier Protection Work Plan”) 

 
Construction subcontractor provided 

• Rubber track-mounted excavator to remove and replace cover materials 

• Rubber track-mounted skidsteer with bucket for transporting samples and replacement 
bedding material 

• Field laborers 

• Shovels and other hand tools to remove and replace cover materials 

• Portable sanitary facility and handwashing station 

• PPE as identified in the Statement of Work and JSA 

• Other equipment as defined in the IRBP Work Plan (see Appendix D) 
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A geotechnical materials testing laboratory and a chemical testing laboratory for sample analysis 
will also be subcontracted by the LMS contractor. XRD samples will be sent to Colorado Mesa 
University for testing. 
 
3.2 Identification of Sample Area Location 
• Locate sample areas as shown on the sample points map in Appendix A, page A-1 based on 

mapped GPS coordinates using a handheld GPS unit. The initial sample area for each line of 
sample areas shown on the map will always be close to the toe of the slope, either in an 
observed depression area or within 15 to 30 feet upslope of the apron (Type C angular rock). 
The sample locations will be determined in the field using an iterative approach for the 
primary purpose of delineating the areas of the disposal cell where the bedding layer 
gradation is in conformance and nonconformance with the engineering design and 
construction specifications. The iterative approach will also be used to determine where the 
cemented material is or is not present on the side slopes. Additional sample parameters will 
be collected at each test pit location in accordance with the sample collection and analysis 
testing table contained in Appendix B. 

• Mark a 3-foot by 3-foot perimeter with survey marker paint of the sample area to be either 
manually or mechanically exposed. If the sample area location is within a visible depression 
feature, demarcate the initial excavation perimeter using engineering judgement. 

• Take photographs to document conditions of the predisturbed area 

• Additional sample areas will be as follows: 

 The second sample area for each line of sample areas will always be 10 to 30 feet 
downslope from the crest (top) of the slope and perpendicular to the contours of 
the slope. 

 If the first sample area of a line of sample areas does exhibit cemented material or does 
not exhibit specified fines but the second sample area does not exhibit cemented material 
or does exhibit specified fines, based on engineering judgement in the field, a third 
sample area for that line of sample areas will be half the distance between the first and 
second sample areas in order to delineate the areas out of specification. If the first and 
second sample areas of a line do not exhibit cemented material and do exhibit specified 
fines, based on engineering judgement, no more sample areas will be needed in that line 
of sample areas. 

 If the third sample area of a line of sample areas does exhibit cemented material or does 
not exhibit specified fines, based on engineering judgement, a fourth sample area for that 
line of sample areas will be half the distance between the second and third sample areas 
(upslope). If the third sample area of a line did not exhibit cemented material or did 
exhibit specified fines, based on engineering judgement, a fourth sample area for that 
line of sample areas will be half the distance between the first and third sample areas 
(downslope). 

 The process of iterative sampling by going half the distance between sample areas 
upslope upon observing cemented material or non-specified fines and downslope half the 
distance between sample areas upon observing no cemented material or specified fines 
will continue until, based on engineering judgement, the bedding material appears to 
meet the construction specification for fines in the bedding sample and there is no 
cemented material present. 



NOT FOR PUBLIC RELEASE 

 
Navarro Research and Engineering, Inc. Geotechnical Sampling and Materials Testing Work Plan—Mexican Hat, Utah 
January 2019 Doc. No. S20483, Rev-1 

Page 11 

 Based upon the distance from the crest of the slope where the bedding material appears 
to meet the construction specification and there is no cemented material present on two 
lines of sample areas on a slope, a sample area will, based on engineering judgement, be 
investigated horizontally half the distance between the two lines of samples at the same 
distance from the crest of the slope to determine if specified bedding material also exists 
and no cemented material is present between the two adjacent sample lines. 

• Locate line 5 as shown on the sample points map in Appendix A, page A-1 based on 
mapped GPS coordinates using a handheld GPS unit. Expose the radon barrier along line 5 
from the crest of the slope to the toe of the slope and into the angular rock apron area 
exposing a 3-foot width of radon barrier surface. The long test pit will expose the top of the 
radon barrier along the entire length of the side slope perpendicular to the contours to 
determine the location(s) of gradation variations in the bedding material, where cemented 
material begins, where rilling begins, and where voids are present. Sample parameters will 
be collected in the apron, near the bottom and top of the exposed area, and at locations 
within the exposed area using engineering judgement in accordance with the sample 
collection and analysis parameters contained in Appendix B. The work flow associated with 
the removal and stockpiling of materials, sample collection, and restoration from the test pits 
is described below. 

• The LMS contractor team will take samples of off-site soils according to the sample mass 
requirements contained in the testing table in Appendix B for the required tests in the table 
for comparison with windblown material on the riprap. Samples taken will correspond to the 
sample areas as shown on the Borrow and Aeolian Offsite Sampling Areas map contained in 
Appendix A, page A-3. 

 
3.3 Predisturbance Radiation Screening 
• Perform radiation screening with a sodium iodide scintillometer on the undisturbed surface 

of the sample area. All radiation screening will be performed by a radiological control 
technician (RCT). 

• Document all radiation screening readings done by the RCT on the Radiological Survey 
Map (LMS 1553) for future reference. Documentation will include the investigation area 
identifier, date, time, and description of the materials being screened. 

• Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
3.4 Removal of Riprap at Sample Areas 
• Safe work practices tailored to the site conditions and planned work will be developed for 

the use of mechanized excavation equipment and will be specifically assessed by LMS 
Safety and Health subject matter experts prior to the initiation of work. At this time, plans 
call for a rubber track-mounted excavator to be used to remove riprap on the 5H:1V side 
slope. A sample area near the lower portion of the northeast side slope has been identified to 
initially demonstrate safe work practices for the use of this equipment prior to use at other 
locations. The configuration and use of the excavator will be approved by the construction 
site supervisor and the Safety and Health representative prior to the initiation of work. 

• For test pit locations, first position the excavator cross slope of the sample area to remove 
riprap and place it adjacent to the sample area so that it is not directly downgradient of 
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the sample area to allow for extending the sample area downslope if necessary. If this 
positioning does not conform with safe work practices based on site conditions or other 
considerations, reposition the excavator downslope of the sample area to remove riprap and 
place it on the cross slope side of the sample area. The excavator will be positioned to 
conform to safe work practices based on site conditions. Anticipated equipment 
maneuverability requirements and limitations on the disposal cell cover are described in 
Section 6.6. 

• If safe work practices cannot be established for excavator use on side slopes, the excavator 
will not be used in these locations. However, it is anticipated that safe work practices can be 
established for excavator use on the relatively flat portion of the apron at minimum. 

• If manual excavation is required, riprap will be removed along the extent of the sample area 
and placed on an adjacent tarp to maintain material segregation. If manual removal of riprap 
becomes necessary, the proposed long test pit on line 5 will be divided into smaller test pits 
similar to those proposed in other areas of the cell cover. 

• For the long test pit location on line 5, excavate a 5-foot-wide area beginning with removal 
of the riprap at the crest, continuing perpendicular to the slope contours to the toe, and 
ending into the apron area of the northeast side slope, exposing, but not removing, any of the 
bedding layer. Place all of the riprap to one side of the opened area to segregate the removed 
riprap from undisturbed riprap. Once the riprap has been removed, position the excavator on 
the opposite side of the opened area from the removed riprap and pull the bedding material 
to the side of the opened area closest to the excavator, exposing a 3-foot-wide area of radon 
barrier along the entire length of the slope. 

• During removal of the riprap layer, take samples of windblown deposited material in the 
riprap layer according to the sample mass requirements contained in the testing table in 
Appendix B for the required tests in the table. 

• Brush samples of the windblown deposited material from the riprap into Ziploc-type bags. 
Windblown deposited material from multiple sample locations may be composited or 
combined into a single Ziploc-type bag until the required sample quantity is collected. 

• Label samples with an appropriate marker by line number, sample area number, type of 
material, and number of the sample, as shown on the sample points map in Appendix A, 
page A-1 (e.g., the windblown deposited material samples taken at the first sample area on 
the first line of samples would be labeled L1-01W). Seal samples in Ziploc-type bags or 
2- to 8-ounce jars as required by the table in Appendix B. 

• Transport the windblown deposited material sample from the cell cover to an onsite vehicle 
for eventual transportation to a materials testing lab. 

• Suspend removal of riprap materials at the top of the bedding layer surface. 

• Document the depth of the riprap layer and the conditions of the bedding layer surface in a 
field book and collect photographic documentation. 
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3.5 Bedding Layer Surface Radiation Screening 
• Perform radiation screening with a sodium iodide scintillometer on the upper surface of the 

exposed bedding layer. All radiation screening will be performed by an RCT. 

• Document all radiation screening readings done by the RCT on the Radiological Survey 
Map for future reference. Documentation will include the investigation area identifier, date, 
time, and description of the materials being screened. 

• Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
3.6 Documentation and Measurement of the Exposed Bedding Layer Area 
• Measure the exposed bedding layer for area and depth of material. 

• Document the exposed bedding layer, both written and pictorially, in a field log book. 
 
3.7 Sampling of the Bedding Layer 
• Not every test pit will be sampled for bedding gradation. At a minimum, samples of the 

bedding layer will be taken on each line with multiple test pits near the crest of each slope, 
near the toe of each slope, and at a location in between these two testing locations where the 
fines, based upon engineering judgement, appear to meet the design specification. Lines 
with single test pits will be sampled to confirm where the bedding material appears to meet 
the construction specification and there is no cemented material present between two lines of 
sample areas on a slope. 

• Take samples of the bedding layer according to the sample mass requirements contained in 
the testing table in Appendix B for the required tests in the table. 

• Take samples of the bedding layer using shovels to fill three 5-gallon buckets with lids. 

• Label samples with an appropriate marker by line number, sample area number, type of 
material, and number of the sample, as shown on the sample points map in Appendix A, 
page A-1 (e.g., the bedding material sample taken at the first sample area on the first line of 
samples would be labeled L1-01B.) Seal samples in Ziploc-type bags, 2- to 8-ounce jars, or 
5-gallon buckets as required by the table in Appendix B. 

• Record the sample on the sample log sheet (see Appendix C, “Sample Log Sheet”). 
Transport samples using a skidsteer or UTV with tracks to an onsite vehicle for eventual 
transportation to a materials testing lab. 

 
3.8 Removal of the Bedding Layer 
• Remove the remaining bedding layer with the excavator by using the excavator bucket to 

push or pull the remaining material to the edges of the sample area. Manual removal of the 
bedding material may be required by the use of hand tools to mitigate disturbance of the 
underlying radon barrier. 

• If it is necessary to manually remove the remaining bedding layer with hand tools, place 
the removed bedding material on a separate tarp from the riprap to maintain material 
segregation, or move the remaining material to the edges of the sample area with hand tools. 

• Suspend removal of bedding layer materials at the top of the radon barrier surface. 
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• The only area that is expected to be extended beyond an initial 3-foot by 3-foot designated 
area is the long sample pit on line 5, as described in Sections 3.2 and 3.4 above. This opened 
area will be extended downslope of the initial location into the apron area (Type C angular 
riprap) to determine the underlying conditions of the apron area, and for testing through the 
radon barrier. If degradation of the radon barrier is discovered in any other sampling area, 
the radon barrier will be protected as described in Section 3.15 of this Work Plan, but not 
extended to protect degradation beyond the sample area. 

• Document the thickness of the bedding layer and the conditions of the radon barrier surface 
in a field book, and collect photographic documentation. 

 
3.9 Radon Barrier Surface Radiation Screening 
• Perform radiation screening with a sodium iodide scintillometer on the upper surface of the 

exposed radon barrier. All radiation screening will be performed by an RCT. 

• Document all radiation screening readings done by the RCT on the Radiological Survey 
Map for future reference. Documentation will include the sample area identifier, date, time, 
and description of the materials being screened. 

• Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
3.10 Documentation and Measurement of the Exposed Radon Barrier Area 
• Measure the exposed radon barrier for area, including the depths and widths of any void, 

cavity, and incisement areas that may be present. 

• Document the exposed radon barrier, both written and pictorially, in a field log book. 
 
3.11 Coring and Sample Collection of the Radon Barrier 
• If present below the bedding layer, collect samples of cemented material according to the 

sample mass requirements for the required tests as listed in Appendix B and seal them in 
Ziploc-type bags as required by the table in Appendix B. Cemented material sample 
identifiers will have a designation of “C,” such as L1-01C. 

• Use Shelby tubes to collect samples in the top 6-inches of the radon barrier material by 
pushing or driving the Shelby tubes into the radon barrier with hammers or the excavator 
bucket. Take samples of the mid and lower portions of the radon barrier using the 4-inch-
diameter hand auger. Use the 4-inch-diameter hand auger to determine the thickness of the 
radon barrier, and whether any RRM is present below the radon barrier, as determined by a 
radiological scan and visual observations. Place all removed radon barrier material on plastic 
sheeting to ensure that RRM is contained and does not contaminate adjacent materials. 
RRM will be identified based on visual observations and material exhibiting radiological 
instrument readings greater than two times background, as determined by the RCT and 
scintillometer. If RRM is present, measure the depth to RRM below the in situ surface of the 
radon barrier. 

• Take samples with the Shelby tubes and 4-inch-diameter auger according to the sample mass 
requirements B for the required tests in the table in Appendix B and seal them in Ziploc-type 
bags or 2- to 8-ounce jars as required by the table in Appendix B. No RRM samples will 
be taken. 
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• Label samples with an appropriate marker by line number, sample area number, type of 
material, depth of the sample (top (T), middle (M) or bottom (B)), and number of the 
sample, as shown on the sample points map in Appendix A, page A-1 (e.g., the radon barrier 
core sample taken at the first sample area on the first line of samples in the middle of the 
radon barrier would be labeled L1-01RM). 

• Record the sample on the sample log sheet (see Appendix C). 

• Transport samples of the radon barrier material to an onsite vehicle for eventual 
transportation to a materials testing lab. 

• Take photographs of the removed core and the core hole in the radon barrier. 
 
3.12 Radon Barrier Auger Core Radiation Screening 
• Perform radiation screening on the material taken from the core with a sodium iodide 

scintillometer as it is placed on the plastic sheeting, and on the bottom of the auger core after 
it has been removed from the radon barrier. All radiation screening will be performed by 
an RCT. 

• Document all radiation screening readings done by the RCT on the Radiological Survey 
Map for future reference. Documentation will include the sample area identifier, date, time, 
and description of the materials being screened. 

• Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
3.13 Replacement of Radon Barrier Core Material 
• Carefully place any RRM directly into the bottom of the auger hole using the plastic 

sheeting to direct the placement and inhibit cross-contamination. 
• Place any of the removed radon barrier material not taken for testing directly above the 

replaced RRM and compact by hand with hand compaction tools. 
• Prepare replacement radon barrier material according to Section 2.9 of the IRBP Work Plan 

(Appendix D). 
• Transport the prepared radon barrier replacement material to the sample area using a 

skidsteer or UTV. 
• Place the prepared radon barrier replacement material where radon barrier was removed 

with the hand auger and Shelby tubes. Compact the replacement material with hand 
compaction tools until flush with the adjacent, undisturbed radon barrier surfaces. 

 
3.14 Replacement of Eroded Radon Barrier Discovered During Sampling 
 
Should voids, cavities, or incisements of the radon barrier be observed, follow the procedures in 
Sections 2.9 through 2.11 of the IRBP Work Plan (Appendix D) to protect the radon barrier from 
further degradation. 
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3.15 Restoration and Documentation of Sample Area 
• Take a photograph of the restored radon barrier. 

• Using engineering judgement, sift replacement bedding layer material through 1-inch, No. 4, 
No. 30, and No. 100 sieve screens as necessary to match as closely as possible the bedding 
material removed for sampling. 

• Transport the screened replacement bedding material to the sample area using a skidsteer 
or UTV. 

• Place and evenly spread the bedding material across the extent of the excavated area. 

• Manually place, if necessary, and evenly spread the bedding material with hand tools across 
the extent of the excavated area. 

• Take a photograph of the restored bedding layer. 

• Place and evenly spread the previously removed riprap using an excavator across the extent 
of the excavated area. 

• Manually place, if necessary, and evenly spread the previously removed riprap across the 
extent of the excavated area. 

• Place a labeled pin flag in the center of the restored area, with the date and sample area 
identifier marked on the flag. 

• Paint the entire perimeter of the restored area with survey marker paint. 

• Take a photograph of the restored area. 

• If the sample area was not a pre-mapped location, collect coordinates of the sample area 
with a handheld GPS unit and label the coordinates using the respective sample area 
identifier. 

 
 

4.0 Testing Laboratories  
 
All geotechnical samples will be sent to, and tests will be performed by, a subcontracted 
geotechnical materials testing laboratory that will have AASHTO accreditation in accordance 
with AASHTO R 18, “Standard Recommended Practice for Establishing and Implementing a 
Quality Management System for Construction Materials Testing Laboratories,” and meets the 
requirements of ASTM D3740, “Standard Practice for Minimum Requirements for Agencies 
Engaged in Testing and/or Inspection of Soil and Rock as Used in Engineering Design and 
Construction.” 
 
All chemical samples will be sent to and tested by a chemical testing laboratory capable of and 
qualified to perform the desired chemical tests. XRD samples will be sent to Colorado Mesa 
University for testing. 
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5.0 Safety and Health 
 
This section provides a discussion of the safety and health policies and requirements associated 
with the planning and implementation phases of this work. All work will be conducted in 
accordance with DOE regulations and LMS procedures that are contained or referenced in the 
LMS Health and Safety Plan (HASP; LMS/POL/S20043). The HASP defines the safety and 
health requirements for all work performed by the LMS contractor at sites administered by LM. 
 
The requirements for the HASP are identified in the following:  

• Title 10 Code of Federal Regulations Part 835 (10 CFR 835), “Occupational Radiation 
Protection”  

• 10 CFR 851, “Worker Safety and Health Program”  

• 29 CFR 1910, “Occupational Safety and Health Standards”  

• 29 CFR 1926, “Safety and Health Regulations for Construction”  
 
The HASP incorporates the requirements outlined in the Integrated Safety Management System 
Description (LMS/POL/S14463) and Worker Safety and Health Program (10 Code of Federal 
Regulations 851 Implementation) (LMS/POL/S14697). Additionally, all work will be performed 
in accordance with the Integrated Work Control Process (LMS/POL/S11763). 
 
The following subsections provide an overview of the integrated safety management system 
(ISMS), integrated work control process (IWCP), training, first aid, CPR, fit for duty, JSA, and 
PPE requirements and provide a discussion on select hazards, controls, pause/stop work policy, 
and radiological monitoring and controls. 
 
5.1 Integrated Safety Management System 
 
The objective of the ISMS is to systematically integrate safety into management and work 
practices at all levels so that objectives are accomplished while protecting workers, the public, 
and the environment. To achieve this objective, DOE Policy 450.4A, Integrated Safety 
Management Policy, established DOE’s expectations for integrated safety management 
implementation through guiding principles and core safety management functions. The objective, 
guiding principles, and core functions of safety management are consistent with those used in 
implementing safety management throughout the DOE complex. The mechanisms, 
responsibilities, and implementation components that are unique to the LM sites are established 
according to the type of work and hazards associated with that work. Additional information is 
provided in the Integrated Safety Management System Description. 
 
5.2 Integrated Work Control Process 
 
Complete and efficient planning and control of work activities is fundamental to safe, 
environmentally protective work execution. The Integrated Work Control Process is applicable 
to all work activities managed and performed by the LMS contractor and subcontractors and 
describes the policies, procedures, and requirements for planning, initiating, authorizing, 
performing, and conducting work at LM sites and facilities. The IWCP utilizes processes and 
tools established in the Integrated Safety Management System Description, HASP, and 
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Environmental Management System Description (LMS/POL/S04346) as well as in other LMS 
procedures and manuals. 
 
The IWCP defines LMS work types, provides guidance for determining when each work type is 
applicable, and defines the work planning and control requirements for each work type. The 
work described in this work plan constitutes a Type 4 work activity: work planned using a PAE 
form. Type 4 work activities are planned using a PAE form and consist of activities that: 

• Are complex or involve higher risk. 

• Require significant work planning to ensure safe and efficient performance. 

• Require significant subject matter expert input and review to ensure a comprehensive 
operational envelope. 

• Are planned to involve multiple related activities. 
 
IWCP requirements for Type 4 work include, but are not limited, to the following:  

• Project or Activity Evaluation: The PAE form is used as a planning tool, and completion 
of the form is an iterative workflow process that culminates in a project or activity that is 
ready to be authorized by site leads. Key elements of the PAE workflow process are work 
scope definition, work planning, hazard identification and mitigation, environmental 
compliance planning, work authorization, performance of work, and project closeout.  

• Readiness Review: A Readiness Review is a systematic and documented review prior to the 
start of work or an activity ensuring that planning is complete and that people, equipment, 
and procedures are available and adequate. Additionally, Readiness Reviews are conducted 
to provide objective evidence that appropriate planning has taken place to allow the project, 
task, or operation to proceed safely and effectively. The level of rigor and formality of 
review varies depending on the complexity and risk of the work. Before the start of work on 
a task assignment, project, or other significant activity, the LMS project lead determines the 
level of review and associated documentation needed to ensure that planning is complete. 
During the readiness review, the PAE form for the planned work will be provided and a 
Readiness Review Checklist (LMS template) will be completed. The Readiness Review 
Checklist is used as a tool to identify pre- and post-start items and hold points that need to be 
addressed to adequately perform the planned work in accordance with the IWCP. 
Participation and input by relevant LMS contractor core team members and applicable 
approvals are required prior to initiating Type 4 work activities. Additional information on 
Readiness Reviews is contained in the Quality Assurance Manual (LMS/POL/S04320).  

• Plan of the Day/Plan of the Week: The Plan of the Day/Plan of the Week form 
(LMS 2130) is an IWCP tool that is used to define and authorize planned work at LM sites 
and facilities. The form is used to indicate the date(s) the work is authorized, work type, 
activity description or work control reference, applicable JSA(s), and person in charge and is 
signed by the LMS site lead to formally authorize the work. Authorized work containing 
different work types (e.g., Skill-Based Activity, PAE) is listed on separate rows of the form 
with a corresponding reference to the applicable JSA(s) by name or identifier. Requirements 
for incorporating emergent work (i.e., any work not covered in the activity description or 
work control reference section) are identified in Section 4 of the Plan of the Day/Plan of the 
Week form. 
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• Initial Prejob Briefing: All field personnel will attend an initial prejob briefing conducted 
by the LMS line supervisor on the first day of work before conducting any fieldwork. The 
JSA and other field forms will be covered and signed at this time. If circumstances require 
the use of personnel who did not attend the initial site briefing, these personnel will receive 
briefings from the LMS line supervisor before they may begin fieldwork. 

• Prejob Brief/Safety Meetings: At the beginning of each day’s work and before specific 
tasks with significant or modified safety considerations, the LMS contractor team will 
conduct an operations safety and health meeting for all onsite personnel. Work authorized 
by the LMS site lead through the Plan of the Day/Plan of the Week form will be reviewed, 
and the hazards associated with those activities will be identified along with the safety 
implications and controls to mitigate the hazards as identified in the applicable JSA. 
Relevant safety documentation associated with the upcoming work will be reviewed. In 
addition, issues or concerns noted from the previous days’ activities will be discussed. This 
briefing will be documented with a required sign-in sheet (i.e., Pre-Job Brief/Safety Meeting 
Attendance Record [LMS 1554]) to identify the topics discussed and the personnel in 
attendance. A separate briefing with sign-in on the Pre-Job Brief/Safety Meeting Attendance 
Record will be conducted for any worker(s) who requests to be onsite and cannot attend the 
daily meeting. All personnel are required to participate and sign in or they will not be 
allowed to participate in activities at the site. 

 
5.3 Training Requirements 
 
All personnel who conduct work on the behalf of LM or the LMS contractor have the 
responsibility to maintain and provide documentation on the appropriate level of training and 
qualifications to perform activities associated with their position. Employees are encouraged to 
work with management to schedule appropriate training in a timely manner, which means before 
work and before the expiration of qualifications. Minimum training requirements for LMS 
contractor and subcontractor personnel (depending upon the work being performed) may include 
the following: 

• Silica Awareness (HS763) 

• Heat Stress (HS418) 

• Hearing Conservation (MD105) 

• Ladder Safety (HS420)  

• UTV Safety (HS344) 

• Trailer Towing Safety (HS276) 

• General Employee Radiological Training (HS109) 
 

 
Note 

As field conditions warrant, silica awareness, hearing conservation, heat stress, and 
ladder safety, training may be conducted in the field. UTV safety and trailer towing 
safety training is only required for LMS contractor personnel operating a UTV or 
towing a trailer, respectively. 

 
Additional training information is available within the Training Program Description 
(LMS/POL/S04323) and the Training Department Procedures Manual (LMS/POL/S15034). 
 

ii 
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5.4 First Aid, CPR, and Fitness for Duty 
 
The LMS contractor team will provide a person who is certified in first aid and CPR to be onsite 
at all times while work is being performed. The LMS contractor team will ensure that a first aid 
kit and AED unit are onsite at all times when personnel are present.  
 
All personnel performing field work (including subcontractors) will be required to complete a 10 
CFR 851, Fit For Duty Evaluation (Employee/Subcontractor) (LMS 2115), have a subsequent 
medical physical, and be cleared by the LMS Occupational Medicine Provider to perform work 
at this site. 
 
5.5 Job Safety Analysis 
 
All personnel present will read, sign, and adhere to the hazard controls specified in the approved 
JSA. Personnel will not perform any work not addressed by the JSA. In accordance with the Job 
Safety Analysis procedure (LMS/PRO/S16030), if hazards are encountered that are not addressed 
in the JSA, the designated contractor line supervisor can modify the JSA to reflect changed 
conditions or equipment as needed or as requested by a worker as a field change. 
 
5.6 Personal Protective Equipment Within the Work Zone 
 
The requirement for specific PPE, including when to wear it, will be determined in the JSA for 
the project by the LMS contractor team. The LMS contractor team reserves the right to adjust 
PPE requirements to protect personnel from hazards. Depending on the work being performed, 
PPE requirements may include the following: 

• Hard hats: Hard hats meeting the specifications of American National Standards Institute 
(ANSI) Standard Z89.1, “American National Standard for Industrial Head Protection,” for 
Class G (general) helmets (tested at 2200 volts) will be worn consistently in areas where 
overhead hazards are present or anticipated, in work areas and as specified by a JSA, 
Radiological Work Permit (RWP; LMS 1588), or other safety and health (S&H) procedure. 

• Eye and face protection: Eye protection and face protection (if applicable) meeting the 
specifications of ANSI Standard Z87.1, “American National Standard for Occupational and 
Educational Eye and Face Protection Devices,” will be worn consistently whenever 
personnel run a reasonable probability of eye or face injury resulting from work being 
performed and as specified by a JSA, RWP, or other S&H procedure. Personnel must use 
appropriate eye or face protection when exposed to hazards from flying particles, liquid 
chemicals, acids or caustics, chemical gases or vapors, or potentially injurious light 
radiation.  

• High-visibility outerwear: For daytime work, the shirt, jacket, or coveralls will be orange, 
yellow, strong yellow-green, or fluorescent versions of these colors. High-visibility 
outerwear will be worn consistently in work areas and when specified by a JSA, RWP, or 
other S&H procedure.  

• Safety toed footwear: Safety shoes meeting the specifications of ANSI Standard Z41, 
“American National Standard for Personal Protection - Protective Footwear” 
ASTM Standard 2412, “Standard Test Methods for Foot Protection”; or ASTM 
Standard 2413, “Standard Specification for Performance Requirements for Protective 
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(Safety) Toe Cap Footwear,” will be worn consistently in work areas and when specified by 
a JSA, RWP, or other S&H procedure. 

• Coats, gloves, and hats as ambient weather conditions warrant. 

• Work gloves when handling rock cover components, when using tools, and during material 
mixing and sieving operations that provide ample protection for the task being performed. 

• Knee pads when moving rocks or kneeling on hard, uneven surfaces. 

• Hearing protection, as warranted, with a noise reduction rating of at least 31 decibels for 
earmuffs and 33 decibels for ear plugs. 

 

 
Note 

Site personnel and visitors are not required to wear safety toed footwear unless they 
may be exposed to a foot crush hazard, but site personnel and visitors will consistently 
wear closed toe, substantial footwear when they are onsite.  

 
PPE requirements for each task will be addressed in the JSA. Respiratory protection, although not 
anticipated, is required when activities are known or suspected to result in airborne contamination 
hazards in excess of occupational exposure limits. Determination of the need for respiratory 
protection will be made by the industrial hygiene group and implemented in accordance with the 
Respiratory Protection Program (LMS/POL/S16042). 
 
5.7 Thermal Stress 
 
Personnel could potentially be exposed to heat and cold stress conditions when working on an 
LMS contractor project. Heat stress evaluation and monitoring is required when ambient 
temperatures are expected to exceed 80 °F and work will be performed outdoors for more than 
15 minutes. The preferred approach to heat stress monitoring is to use physiological monitoring 
(i.e., heart rate). Environmental monitoring may be performed as an alternative option. Average 
high temperatures in Mexican Hat, Utah, typically exceed 80 ˚F from May through September, 
and heat stress monitoring and mitigation will be implemented when performing work during 
this time of the year. LMS personnel are issued physiological monitoring equipment (Polar A370 
wrist monitor) to monitor their pulse rate; subcontractor personnel will be manually monitored 
using a pulse oximeter. Refer to the Heat Stress Evaluation and Monitoring Procedure 
(LMS/POL/S15935) for additional information related to heat stress. 
 
Cold stress conditions exist when the ambient temperature is below 60 ˚F. Cold stress is 
monitored by measuring environmental conditions. When the temperature is below 40 ˚F, a 
windbreak garment should be worn during windy conditions and water repellant gear worn if a 
worker may become wet while performing work. Air temperature and wind speed should be 
monitored every 4 hours when temperatures are below 30 ˚F to ensure appropriate controls are 
utilized, and heated warming areas (such as a vehicle with a functioning heater) will be available 
to take breaks as necessary. 
 

~ 
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5.8 Silica Exposure Monitoring, Awareness, and Mitigation 
 
The potential for exposure to respirable crystalline silica and dust exists when personnel are 
sieving bedding material, preparing radon barrier replacement material, and during mechanical 
excavation of the cell cover components. Travel along unpaved roads may also create 
airborne dust. 
 
General area and personal breathing zone (PBZ) monitoring will be conducted while the 
abovementioned activities are being performed. PBZ monitoring will be performed in 
accordance with the National Institute for Occupational Safety and Health Method 7400, “Silica, 
Crystalline, by XRD.” Monitoring will be performed to ensure the controls identified in the JSA 
are sufficient in maintaining silica levels below the American Conference of Governmental 
Industrial Hygienists threshold limit value of 25 micrograms per cubic meter for an 8-hour work 
shift. PBZ monitoring will be focused on personnel sieving bedding material, mixing 
supplemental radon barrier materials, and operating heavy equipment. Additionally, general area 
monitoring may be performed to determine the silica content of dust in the area. General area 
monitoring will be performed using co-located traditional air monitoring devices with real-time 
respirable dust monitors (TSI SidePak AM520). 
 
Respirable crystalline silica and dust awareness and mitigation will consist of the following, but 
not limited to: 

• In addition to the silica awareness training, hazards, controls, and best management practices 
will be discussed prior to beginning work each day during safety tailgate meetings. 

• Personnel will be advised to work upwind of areas where airborne particulates are being 
generated, as applicable. Flagging will be used to determine changes in wind direction.  

• Work will be paused if excessive wind speeds generate a substantial volume of visible 
airborne particulates and personnel will be directed to an appropriate standby location. 

• Water will be utilized as a dust suppressant on dirt roadways and equipment routes. The 
subcontractor will supply a water truck that will be used to apply water in areas where dust 
generation is anticipated. 

• Speed limitations will be established and implemented for vehicles, UTVs, and equipment 
on dirt roadways and within work areas to minimize dust generation. 

• Water misting will be utilized between materials mixing/sieving operations and personnel 
who are mixing/sieving materials. 

• Personnel involved in materials mixing/sieving operations will be advised to carefully pour, 
mix, and sieve materials to minimize the generation of airborne particulates.  

• Additional engineering controls will be established and implemented as determined during 
the execution of the work described in this plan 
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5.9 Pause/Stop Work Policy 
 
All personnel working on LM sites or performing activities on behalf of LM or the LMS 
contractor, regardless of employer, have the responsibility and authority to stop work 
immediately, without fear of reprisal, when the employee believes the following:  

• Conditions exist that pose a danger to the health and safety of workers or the public  

• Conditions exist that, if allowed to continue, could adversely affect the safe operation of or 
could cause serious damage to a facility  

• Conditions exist that, if allowed to continue, could result in the release from the facility to 
the environment of radiological or chemical contaminants that exceed applicable regulatory 
requirements or approvals  

 
Employees have the authority and responsibility to stop dangerous work in accordance with the 
Pause/Stop Work Procedures (LMS/PRO/S20037). Personnel are responsible for identifying 
safety concerns, potential hazards, or unsafe conditions and immediately notifying line 
management. Everyone has the right, responsibility, and authority to report unsafe or 
environmentally unsound conditions or practices and to pause or stop work activities without 
fear of reprisal. All onsite personnel are required to immediately report to the line supervisor any 
unsafe activities, changed conditions, and safety and health incidents. 
 
5.10 Sanitation 
 
The subcontractor will provide a chemical toilet and handwashing station at the worksite. 
 
5.11 Drinking Water 
 
Bottled drinking water will be provided and made available to all personnel by the LMS 
contractor team. Proper hydration will be a focus during daily tailgate safety meetings. 
 
5.12 Safety Data Sheets 
 
A copy of the Safety Data Sheet (SDS) is required for each chemical used on the jobsite 
(e.g., survey marking paint). A copy of each SDS will be kept on the jobsite and placed in a 
designated location for all personnel to access. 
 
5.13 Radiological Monitoring and Controls 
 
Based on recent cell cover work (over multiple recent years and at several different sites), it has 
been determined that there are no radiological exposures anticipated or associated with this work 
activity or scope. However, the planned work will be radiologically monitored and controlled so 
that personnel radiation exposures are maintained as low as reasonably achievable (ALARA). 
The LMS contractor will implement necessary radiological work controls and monitoring for the 
work being conducted throughout the execution of this work plan. Daily safety briefings will 
include discussions on radiological awareness and ALARA principles, including time, distance, 
and shielding. 
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5.13.1 Radiological Monitoring 
 
When excavations on the cell cover are performed, radiological monitoring will be implemented. 
Radiological monitoring will be performed by a qualified RCT and may include collecting 
information for determining the following: 

• Radiation dose rates 

• Radon gas concentrations 

• Surface contamination measurements 
 
Specific radiological monitoring during the implementation of this work plan is contained in 
Section 3.0, “Field Workflow.” 
 
5.13.2 Radiological Controls 
 
Hand auguring through the radon barrier material will be conducted to collect samples and 
determine the thickness of the radon barrier, which may expose minimal amounts of the 
underlying RRM. Samples of RRM will not be collected. Any RRM encountered during hand 
auguring will be returned to the sample location.  
 
Based on the planned work, no radiological exposures are expected. A 4-inch-diameter hand 
auger is the only tool that will be used to penetrate through the full thickness of the radon barrier, 
which will result in de minimis exposure of RRM contained within the disposal cell. Shelby 
tubes will only be used on the top surfaces of the radon barrier that do not exhibit degradation 
features and will only penetrate to a depth of 6 inches; the as-built radon barrier thickness is 
2-feet-thick across the entire cell footprint. Nonetheless, the following radiological work controls 
will be implemented and used to ensure that workers’ exposures remain ALARA. 
 
As necessary, occupational radiation worker controls will be implemented during work periods, 
in accordance with the Radiation Protection Program Plan (LMS/POL/S04373) and the 
Radiological Control Manual (LMS/POL/S04322). These radiological controls will be 
implemented by the project’s RCT providing job coverage for the work being performed at the 
site. The project’s RWP will be implemented when radiological conditions meet implementation 
trigger levels, as determined by the RCT covering the work. If the RCT declares designates an 
area as a radiological contamination area, then workers entering the contamination area will be 
Radiological Worker II qualified or will be escorted into the contamination area by personnel 
with Radiological Worker II qualifications. Workers without current Radiological Worker II 
training qualifications will be required to take General Employee Radiological Training 
(HS109), which will provide the level of awareness necessary to identify radiological 
exposure risks. 
 
Gamma radiation level and radon concentration limits are presented in 10 CFR 835, 
“Occupational Radiation Protection Program,” and in DOE Order 458.1, Radiation Protection of 
the Public and the Environment, respectively. These rules establish the dose limits for members 
of the public while onsite during access to a controlled area (10 CFR 835.208) and for members 
of the public while offsite (DOE Order 458.1.4.b(1)(a)). Limits for occupational workers are 
several orders of magnitude higher, and are also identified in 10 CFR 835. 
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6.0 Environmental Management System 
 
In accordance with the LMS contractor’s Environment, Safety, Health, and Quality Assurance 
policies and the Environmental Management System, all LMS contractor personnel performing 
work for LM will follow safe and environmentally sound work practices. Work will be 
conducted in a manner that protects personnel and the public; complies with DOE directives; and 
complies with applicable federal, state, and local requirements, agreements, and permits under 
the LM contract. In addition, work will be conducted in a manner that prevents pollution, 
minimizes wastes, and conserves natural and cultural resources to the extent that such activities 
are technically and economically feasible. Additionally, the approach used for implementing the 
work plan and all personnel involved will strive to minimize land disturbances caused at this site 
as a result of conducting all work described in this document. 

• All onsite personnel are responsible for immediately informing the line supervisor of any 
unsafe or environmentally unsound conditions and have the authority to pause or stop work 
without fear of reprisal, if warranted. A post activity trip report will be developed 
documenting site activities performed under this work plan.  

• The work identified in this work plan has been assessed in two National Environmental 
Policy Act (NEPA) Categorical Exclusion Evaluations (CXEs). The first CXE, LM 04-18, 
evaluated the environmental impacts associated with routine maintenance of the existing site 
infrastructure. The second CXE, LM 07-18, evaluated the construction of permanent aerial 
survey monument markers, expanded upon the road repair activity, and provided for the 
construction of a new vehicle gate in the perimeter fence. Proposed activities fit within the 
following categories: B1.3, Routine Maintenance; B1.13, Pathways, short access roads, and 
rail lines; B3.1, Site characterization and environmental monitoring; and B3.8, outdoor 
terrestrial ecological and environmental research. Through these two CXE documents, LM 
has demonstrated that these actions do not individually or cumulatively have a significant 
effect on the human environment, thereby supporting justification for classification of this 
action as a Categorical Exclusion under DOE NEPA regulations in 10 CFR 1021.410. 

 
6.1 Cultural Resources 
 
Work described in this document taking place on the engineered cover of the disposal cell, 
and the associated materials, work equipment, and vehicles, will be staged in areas that have 
been surveyed in the past and found to lack important cultural resources. The National 
Historic Preservation Act Section 106 review process for the proposed work was initiated 
by mailing consultation materials with a finding of “no historic property subject to effect 
[36 CFR 00.4(d)(i)]” to the Navajo Nation Tribal Historic Preservation Department on 
January 9, 2018. A response from the Tribal Historic Preservation Officer was received on 
April 11, 2018, with the finding that no historic properties will be affected based on the proposed 
undertakings within the limits of the 1983 cultural resource survey at the site, and notification to 
proceed was recommended. 
 
Two offsite aeolian soil samples will be collected by hand for comparison to windblown material 
observed on the disposal cell. Due to the minor nature of this undertaking, which lacks the 
potential to have an effect on historic property, no Section 106 consultation is required for the 
proposed hand collection of offsite aeolian samples. 
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6.2 Migratory Bird Treaty Act  
 
Personnel will not work in or travel in areas outside of the approved work areas or access routes 
without approval. Personnel will not harass or otherwise disturb or move active bird nests, eggs, 
or young birds, or “take” a migratory bird in any way. If an active nest or eggs are discovered in 
the work area, personnel will notify the environmental compliance point of contact (ECPOC) and 
resolve any Migratory Bird Treaty Act (Title 16 United States Code Sections 703–712) concerns 
before work can continue. 
 
6.3 Endangered Species Act 
 
No threatened or endangered species or their designated critical habitat is known to exist at the 
site. All of the invasive work will take place on the engineered cover of the cell. The cover is a 
modern engineered feature. 
 
6.4 Waste Management 
 
Personnel will properly manage all waste generated by project activities. No hazardous or 
radioactive waste materials are expected to be generated during field activities. The site will be 
kept clean and orderly. Personnel will clean up debris and waste material from the site daily. 
Construction debris and nonhazardous waste material are expected to be very minimal and will 
be disposed of in approved receptacles or dropped off by the team at nearby trash receptacles. 
Personnel will immediately notify the line supervisor if any hazardous waste is suspected or 
generated outside the scope of the project and follow the ECPOC’s directions to manage 
the waste. 
 
6.4.1 Waste Reduction and Recycling 
 
Work will be performed in an environmentally responsible manner consistent with the LMS 
Environmental Management System Teams Manual (LMS/POL/S11374) waste reduction and 
recycling targets. In working toward these targets, all personnel are encouraged to minimize the 
waste generated and maximize the amount of material that is reused, salvaged, and recycled. 
 
6.5 Spills 
 
If spills of any fluids from equipment operations or maintenance (e.g., fuel, hydraulic fluids, 
coolant, lubricants, cleaning solvents, used oil) occur, personnel will immediately notify the 
line supervisor, Safety and Health, and ECPOC and follow their directions to clean up the spill. 
All spills will be managed in accordance with the Environmental Instructions Manual 
(LMS/POL/S04338). Equipment leaks and other types of spills will be diapered, contained, 
absorbed, or otherwise blocked to prevent ground surface contamination until the leak is repaired 
or the equipment is replaced. Personnel will clean up and subsequently manage spilled materials 
and associated wastes (e.g., contaminated soils), including proper storage, until the ECPOC can 
arrange for offsite disposal of the material. 
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6.6 Driving on the Disposal Cell Cover 
 
Driving on the disposal cell cover with a track-mounted excavator, a track-mounted skidsteer, or 
a track-mounted UTV will be required to remove cover materials, transport material to and from 
the sample areas, and replace cover materials. During cell cover access, the track-mounted 
equipment will be required to drive up the side slope perpendicular to the side slope contours to 
access the sample areas. The equipment will egress from the sample areas by backing down the 
slope without turning the equipment around. If multiple trips to a single sample area are required, 
the equipment will be required to split the tracks from the previous trip so that the equipment is 
not tracking in the exact same path for each trip. All individual sample areas will be accessed 
from the toe of the slope upslope to the respective sample area. The equipment will not travel 
from sample area to sample area via cross-slope travel. Equipment operators will be identified 
daily during tailgate meetings. 
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Line Number

Level Number
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ID Northing Easting
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L11-03 10016534.18 2113368.56
L12-01 10016366.65 2113380.95
L13-01 10016140.27 2113314.36
L13-02 10016123.05 2113429.78
L13-03 10016131.66 2113372.07
A-1 10017353.31 2115361.21
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Sample Collection and Testing Table

Method Description Bedding
Top Radon 
Barrier

Middle 
Radon 
Barrier

Bottom 

Radon 
Barrier

Cemented 
Material

Aeolian Dust
Aeolian 
Source 
Material

Slope Toe 
Fines

ASTM  D6913 Sieve  B (3) S Z Z Z Z Z Z
ASTM  D7928 Hydrometer Z Z Z Z Z
ASTM  D4221 Double Hydrometer2 S Z Z
ASTM D7263 Moisture Content and Density S Z
ASTM D2216 Moisture Content by Mass J J J J
ASTM  D4318 Plasticity Index  S Z Z Z Z Z Z
ASTM  D4373 Carbonate Content Z S Z Z Z Z Z Z

ASTM  D7503‐18
Exchange Complex and Cation Exchange Capacity 

of Inorganic Fine‐Grained Soils3
Z Z Z Z Z Z Z Z

ASTM D4972 pH Z Z Z Z Z Z Z
ASTM G187 Resistivity Z Z Z Z Z Z Z

NA Xray Diffraction3 Z Z Z Z Z Z Z Z

B= 5‐Gallon Bucket
S= Shelby Tube
Z= Ziploc Bag
J=  Jar

NA= Not Applicable

ASTM Method Description Bedding
Top Radon 
Barrier

Middle 
Radon 
Barrier

Bottom 

Radon 
Barrier

Cemented 
Material

Aeolian Dust
Aeolian 
Source 
Material

Slope Toe 
Fines

D6913 Sieve  75,000 75 75 75 1,300 75 75 75
D7928 Hydrometer  50 50 50 50 50
D4221 Double Hydrometer2 100 100 100

ASTM D7263 Moisture Content and Density Note 1 250
ASTM D2216 Moisture Content by Mass 20 20 20 20

D4318 Plasticity Index  200 200 200 200 200 200 200
D4373 Carbonate Content  10 10 10 10 10 10 10 10

D7503‐18
Exchange Complex and Cation Exchange Capacity 

of Inorganic Fine‐Grained Soils3
250 250 250 250 250 250 250 250

ASTM D4972 pH 40 40 40 40 40 40 40
ASTM G187 Resistivity 500 500 500 500 500 500 500

NA Xray Diffraction3 50 50 50 50 50 50 50 50
75,380 1225 1245 1245 2650 1175 1175 1195
166.2 2.7 2.7 2.7 5.8 2.6 2.6 2.6

Note 1: ASTM D7263 only performed on shelby tube sample.  
2 Dispersive Characteristics
3 To be collected in a single container

Total (lbs)

Test Method Material and Collection Containers

Test Method Sample Mass Requirements (grams)

Total (grams)
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FIELD SAMPLE LOG
Sampled By: Signature:

Project: Page of

Sample Date Time Sample ID
Container 

Type
# of 

Containers Sieve Hydrometer
Double 

Hydrometer
Moisture 
by Mass

Plasticity 
Index

Carbonate 
Content

Cation 
Exchange

Moisture 
and Density

pH Resistivity XRD

B= 5‐Gallon Bucket
S= Shelby Tube
Z= Ziploc Bag (Quart)
J= 2‐Ounce Jar

Analysis to be Performed (Check for Each Sample)

Mexican Hat Materials Sampling and Testing
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1.0 Introduction 
 
This work plan presents the field workflow for the implementation of interim radon barrier 
protection (IRBP) at the Mexican Hat, Utah, Disposal Site (site). In 2016, multiple subtle 
depressions were identified in the rock cover along the toe and lower portions of the northeast 
side slope of the Mexican Hat Uranium Mill Tailings Radiation Control Act (UMTRCA) Title I 
disposal cell. Due to concerns regarding the potential impacts of the cell cover depressions 
related to cell performance and erosion resistance, an evaluation of the depressions was 
performed. The evaluation included visual observations of the depressions, limited manual 
removal of the rock cover components to expose the top of the radon barrier surface, review of 
disposal cell as-built drawings, and review of supporting design calculations for the rock cover 
components. 
 
As a result of limited field investigations, voids and incisements were discovered within the 
radon barrier on the north and northeast side slopes of the disposal cell. It is suspected that as 
little as 25% (6 inches) of the radon barrier remains in some areas of known radon barrier 
degradation, and additional precipitation events may lead to a Priority 1 or 2 condition as defined 
in Table 3-2 of the Long-Term Surveillance Plan for the Mexican Hat, Utah (UMTRCA Title I), 
Disposal Site San Juan County, Utah (LTSP) (DOE 2007). 
 
This work plan will be used to implement IRBP in areas where radon barrier degradation is 
visually confirmed through forensic field activities. IRBP will serve as an interim measure to 
reduce the potential for a Priority 1 or 2 condition at the site until corrective measures are 
identified, approved, and implemented to effectively address long-term cell performance. Initial, 
and potentially subsequent, implementation of this work plan will be accompanied by a map of 
locations to be protected or investigated for potential protection. 
 
Prior to the development of this work plan, an evaluation of media that could be used to 
implement IRBP was performed. Media that were considered included bentonite amended 
granular radon barrier material, permeable fill, sodium bentonite, original radon barrier material, 
cement grout, and expansive foam. Based on the evaluation, bentonite amended granular radon 
barrier material meeting the radon barrier layer specifications for the site was identified as the 
most appropriate media for providing interim protection of the radon barrier in areas with 
observed voids and incisements. The use of this media is based on a number of factors, including 
availability, controlling radon emanation, preventing precipitation infiltration, mitigating future 
erosion, and providing a distinction between the material and the radon barrier to determine the 
thickness of the radon barrier at a later date. 
 
A Legacy Management Support (LMS) contractor team was formed to prepare this work plan, 
the Project or Activity Evaluation (LMS 1005), the Job Safety Analysis (JSA) (LMS 1748), and 
other documents as required under the LMS Integrated Work Control Process 
(LMS/POL/S11763). All work shall be performed in accordance with approved administrative 
and engineering safety and health controls (e.g., JSA), applicable personal protective equipment 
(PPE), U.S. Department of Energy (DOE) directives, and Office of Legacy Management (LM) 
and LMS contractor policies and procedures. 
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The LMS contractor team consists of the following members: 
 
Jeff Carman, Task 103 Manager 

Dan Brennecke, Engineering Manager 

John Manée, Engineering 

Joe Trnka, Environmental Compliance 

Nate Bailey, Safety and Health Manager 

Mike McDonald, Safety and Health (Radiological Control Manager) 

Evan Tyrrell, Site Lead 

Linda Tegelman, Quality Assurance 

Gary Baur, Construction Manager 
 
 

2.0 Field Workflow 
 
The LMS contractor team will have responsibility for the field workflow activities listed below, 
which are further detailed in the following subsections: 

 Procurement of Required Equipment and Materials 

 Identification of IRBP Area Location 

 Predisturbance Radiation Screening 

 Removal of Riprap at IRBP Areas 

 Bedding Layer Surface Radiation Screening 

 Removal of the Bedding Layer 

 Radon Barrier Surface Radiation Screening 

 Documentation and Measurement of the Exposed IRBP Area 

 Preparation of IRBP Materials for the Degraded Radon Barrier Area 

 Installation of IRBP Materials 

 Restoration and Documentation of IRBP Area 
 
2.1 Procurement of Required Equipment and Materials 
 
Prior to the performance of the work described in the work plan, the following equipment and 
materials will be procured and available at the site: 

 Stakes, pin flags, markers, handheld global position system (GPS) unit, and paint to mark 
IRBP area boundaries 

 Shade tent 

 Camera for documentation of IRBP areas 

 Inspection camera for viewing concealed voids 
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 Tarps to temporarily place and retain segregation of the removed materials 

 Shovels or other hand tools to remove and replace cover materials 

 Sodium iodide scintillometer for gamma radiation screening 

 Tape measure, carpenter’s ruler, or other measuring equipment for documentation 

 Radon barrier material meeting the original design gradation specifications for the radon 
barrier material 

 Sodium bentonite (granular) to mix in with radon barrier fill material 

 250 gallon portable water containers (minimum size) for moisture conditioning 
IRBP material 

 Water to moisture condition IRBP material 

 Electric barrel mixer to mix and moisture condition IRBP material 

 Generator (gas-powered) for operating mixer 

 Pressurized pump sprayers (2 minimum) for moisture conditioning IRBP material in mixer 
and for moistening top of radon barrier prior to placement of IRBP material 

 Hoes, rakes, and shovels for mixing radon barrier material and sodium bentonite 

 Utility task vehicle (UTV) for transporting IRBP material 

 5-gallon buckets with handles to haul IRBP material to and from UTV 

 Motorized compaction machine (jumping jack) for compacting IRBP material 

 Leveling tools to match IRBP material with top of adjacent radon barrier surfaces 

 Geotextile fabric to mitigate erosion of IRBP areas 

 Scissors for cutting geotextile fabric 

 PPE as identified in the JSA, including first aid kit and automated external 
defibrillator (AED) 

 
2.2 Identification of IRBP Area Location 
 Locate the IRBP area based on previously collected GPS coordinates collected from the 

respective test pit area using a handheld GPS unit, or identify test pit area based on visual 
observations and collect coordinates using a handheld GPS unit. 

 Determine the initial extent of the IRBP area to be manually exposed, and paint a perimeter 
with survey marker paint. 

 Take a photograph to document conditions of the predisturbed IRBP area. 
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2.3 Predisturbance Radiation Screening 
 Perform radiation screening with a sodium iodide scintillometer on the undisturbed surface 

of the IRBP area. All radiation screening shall be performed by a radiation control 
technician (RCT). 

 All radiation screening readings shall be documented by the RCT in a log book for future 
reference. Documentation shall identify the IRBP area identifier, date, time, and description 
of the materials being screened. 

 Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
2.4 Removal of Riprap at IRBP Areas 
 Place tarps cross-gradient and adjacent to the outer extent of the IRBP area. 

 Manually remove riprap along the extent of the IRBP area, and place removed riprap on 
adjacent tarp to maintain material segregation. 

 Visually determine if the IRBP area needs to be extended beyond the initial designated area, 
and modify the IRBP area accordingly. 

 Suspend removal of riprap materials at the top of the bedding layer surface. 

 Document the conditions of the bedding layer surface in a field book, and collect 
photographic documentation. 

 
2.5 Bedding Layer Surface Radiation Screening 
 Perform radiation screening with a sodium iodide scintillometer on the upper surface of the 

exposed bedding layer. All radiation screening shall be performed by an RCT. 

 All radiation screening readings shall be documented by the RCT in a log book for future 
reference. Documentation shall identify the IRBP identifier, date, time, and description of 
the materials being screened. 

 Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
2.6 Removal of the Bedding Layer  
 Manually remove the bedding layer with hand tools, placing the removed bedding material 

on a separate tarp from the riprap to maintain material segregation. 

 Manually clean out any remaining bedding materials within the IRBP area. 

 Visually determine if the IRBP area needs to be extended beyond the initial designated area, 
and modify the IRBP area accordingly to expose the entire extent of degraded radon barrier. 

 Suspend manual removal of bedding layer materials at the top of the radon barrier surface. 

 Document the conditions of the radon barrier surface in a field book, and collect 
photographic documentation. 
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2.7 Radon Barrier Surface Radiation Screening 
 Perform radiation screening with a sodium iodide scintillometer on the upper surface of the 

exposed radon barrier. All radiation screening shall be performed by an RCT. 

 All radiation screening readings shall be documented by the RCT in a log book for future 
reference. Documentation shall identify the IRBP identifier, date, time, and description of 
the materials being screened. 

 Elevated radiation levels identified during screening activities will be assessed by the RCT 
to determine the need to evaluate radiological work controls. 

 
2.8 Documentation and Measurement of the Exposed IRBP Area 
 
Collect measurements both laterally and vertically of the degraded radon barrier area, and 
document the conditions in a field book and via photographic documentation. 
 
2.9 Preparation of IRBP Materials for the Degraded Radon Barrier Area 
 Mix the granular bentonite and the radon barrier material in an electric barrel mixer using 

a 1-gallon container by volume; mix 9 gallons of radon barrier material with 1 gallon of 
granular bentonite to create the mixed IRBP material. Mixing shall be performed with 
the electric barrel mixer until granular bentonite is sufficiently mixed with the radon 
barrier material. 

 Moisture condition the mixed IRBP material using water from a portable container or 
pressurized pump sprayer until visually moistened for sufficient compaction, being careful 
not to over moisten or saturate the mixed material. 

 Transport the mixed IRBP material to the IRBP area using a UTV, remaining off the cell for 
the maximum amount possible (refer to Section 4.6 for UTV requirements). 

 
2.10 Installation of IRBP Materials 
 Scarify any exposed smooth surfaces within the IRBP area to a 1-inch depth to provide a 

roughened contact surface for the IRBP materials. 

 Moisten the exposed area as necessary with a pressurized pump sprayer. 

 Place moisture conditioned IRBP material in radon barrier degregated area in 4-inch 
maximum loose lifts after attempting to fill in as much downgradient void space as possible. 

 Manually compact placed lift with a motorized compaction machine (jumping jack) until 
material no longer shows indentations indicating that the lift is still being compressed. 

 Repeat placement and compaction steps until the IRBP material is level with the top of the 
adjacent radon barrier surface. 

 Use hand tools to level the IRBP material flush with the adjacent radon barrier surface. 

 Document the measurements of the finished IRBP surface area, and take a photograph of the 
finished IRBP material surface. 
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 Place geotextile fabric over the leveled IRBP material, extending laterally at least 1 foot 
(where possible) beyond the placed IRBP material in all directions, or to the edge of the 
exposed radon barrier if less than 1 foot. 

 Take a photograph of the installed geotextile fabric, and collect GPS measurements of the 
IRBP area utilizing a handheld GPS unit. 

 
2.11 Restoration and Documentation of IRBP Area 
 Gently hand place 2 to 3 inches of the previously removed bedding material with a shovel 

on the edges and seams of the geotextile fabric first, prior to placing on the remaining 
fabric, to hold the edges and seams of the geotextile fabric while placing the remaining 
bedding material, ensuring that the geotextile fabric remains undisturbed and intact with the 
IRBP surface. 

 Manually place and evenly spread the remaining bedding material with hand tools across the 
extent of the IRBP area, taking care not to displace the geotextile fabric. 

 Take a photograph of the replace bedding material layer. 

 Manually place and evenly spread the previously removed riprap across the extent of the 
IRBP area. 

 Place a labeled pin flag in the center of the IRBP restored area. 

 Paint the entire perimeter of the restored area with survey marker paint. 

 Take a photograph of the restored area. 
 
 

3.0 Safety and Health 
 
This section describes the project safety and health requirements. All work shall be conducted in 
accordance with safety regulations promulgated by federal, state, and local agencies and DOE 
regulations that are contained in the LMS Safety and Health Manual (LMS/POL/S04321). 
 
Workers are responsible for identifying safety concerns, potential hazards, or unsafe conditions 
and immediately notifying line management. Each worker has the right, responsibility, and 
authority to report unsafe or environmentally unsound conditions or practices and to pause or 
stop work activities without fear of reprisal. All onsite personnel are required to immediately 
report to the line supervisor any unsafe activities, changed conditions, and safety and health 
incidents. Good housekeeping shall be maintained at all times to mitigate slip, trip and fall 
hazards posed by the staging of materials, tools and equipment at location subject to IRBP. 
Additionally the buddy system, or radio communication, will be used when individuals are 
working outside of line-of-sight. 
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3.1 Job Safety Analysis 
 
All personnel present shall read, sign, and adhere to the hazard controls specified in the approved 
JSA. Workers shall not perform any work not covered by the JSA or for which the JSA does not 
provide adequate protection. The designated contractor line supervisor can modify the JSA to 
reflect changed conditions or equipment as needed or as requested by a worker as a field change. 
 
3.2 Training Requirements 
 
Workers are responsible for performing tasks in accordance with relevant associated LMS 
training and may not perform tasks for which they have not been adequately trained. Minimum 
training requirements include the following: 

 Initial Site Briefing: All field personnel shall attend an initial site briefing conducted by the 
LMS contractor line supervisor on the first day of work before conducting any fieldwork. 
The JSA and other field forms will be covered and signed at this time. If circumstances 
require the use of personnel who did not attend the initial site briefing, these personnel will 
receive individual briefings from the LMS contractor line supervisor before they may begin 
fieldwork. 

 Tailgate Safety Meetings: At the beginning of each day’s work and before specific tasks 
with significant or modified safety considerations, the LMS contractor team will conduct an 
operations safety and health meeting for all onsite personnel. The scope of the upcoming 
day’s operations and activities will be reviewed, and hazards associated with those activities 
will be identified along with the safety implications and procedures to mitigate the hazards. 
Relevant safety documentation associated with the upcoming work will be reviewed. In 
addition, issues or concerns noted from the previous days’ activities will be discussed. This 
briefing will be documented with a required sign-in sheet (i.e., Pre-Job Brief/Safety Meeting 
Attendance Record [LMS 1554]) to identify the topics discussed and the personnel in 
attendance. A separate briefing with sign-in on the Pre-Job Brief/Safety Meeting Attendance 
Record will be conducted for any worker(s) who requests to be onsite and cannot attend the 
daily meeting. All workers are required to participate and sign in, or they will not be allowed 
to participate in activities at the site. 

 
3.3 First Aid, CPR, and Fitness for Duty 
 
The LMS contractor team will provide a person who is trained in first aid and CPR to be onsite 
at all times while work is being performed. The LMS contractor team will ensure that a first aid 
kit and AED unit are onsite at all times when workers are present. All team members performing 
fieldwork will be required to complete a 10 CFR 851, Fit For Duty Evaluation 
(Employee/Subcontractor) [LMS 2115] and to receive a subsequent medical physical. 
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3.4 Personal Protective Equipment Within the Work Zone 
 
The requirement for specific PPE, including when to wear it, will be determined in the JSA for 
the project by the LMS contractor team. The LMS contractor team reserves the right to adjust 
PPE requirements to protect personnel from hazards. 

 All personnel shall wear safety glasses with side shields or lens wraps and that are stamped 
on the frame as meeting ANSI/ISEA Z87.1, “Occupational and Educational Personal Eye 
and Face Protection Devices.” 

 All personnel shall wear coats, gloves, and hats, as conditions warrant. 

 Work gloves are required during handling of all rock cover components. 

 Personnel moving rocks shall wear hard hats appended with approved metal mesh 
face shields. 

 Personnel moving rocks or kneeling on the cell shall wear knee pads. 

 All workers shall wear shoes with ankle protection. 
 
3.5 Drinking Water 
 
Bottled drinking water will be provided to the field crew by the LMS contractor team, and proper 
hydration will be encouraged throughout the duration of work activities at the site. 
 
3.6 Safety Data Sheets 
 
A copy of the Safety Data Sheet (SDS) is required for each chemical used on the jobsite 
(e.g., survey marking paint). A copy of each SDS shall be kept on the job site and placed in a 
convenient location for all personnel to access. 
 
3.7 Radiation Exposure Monitoring 
 The LMS contractor will implement practical radiological controls including using PPE 

appropriate for the work being conducted. 

 Exposure-based monitoring is not necessary, as there have not been any identified areas 
exhibiting elevated radiation above ambient conditions at this site. 

 However, a radiological work permit (LMS HAT-18-001A) will be on hand if necessary to 
implement additional work controls, and a qualified LMS contractor RCT shall be onsite at 
all times when work is being performed. 

 
 

4.0 Environmental Management System 
 
In accordance with the LMS contractor’s Environment, Safety, Health, and Quality Assurance 
policies and the Environmental Management System, all LMS contractor personnel performing 
work for LM shall follow safe and environmentally sound work practices. Work shall be 
conducted in a manner that protects workers and the public; complies with DOE directives; and 
complies with applicable federal, state, and local requirements, agreements, and permits under 
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the LM contract. In addition, work shall be conducted in a manner that prevents pollution, 
minimizes wastes, and conserves natural and cultural resources to the extent that such activities 
are technically and economically feasible. Additionally, the approach used for implementing the 
work plan and all personnel will strive to minimize land disturbances caused at this site as a 
result of conducting all work described in this document. 

 All onsite personnel are responsible for immediately informing the line supervisor of any 
unsafe or environmentally unsound conditions and have the authority to pause or stop work 
without fear of reprisal, if warranted. A postactivity trip report will be developed 
documenting site activities performed under this work plan.  

 The work identified in this work plan has been assessed in two National Environmental 
Policy Act (NEPA) Categorical Exclusion Evaluations (CXEs). The first CXE, LM 04-18, 
evaluated the environmental impacts associated with routine maintenance of the existing 
disposal site infrastructure. The second CXE, LM 07-18, evaluated the construction of 
permanent aerial survey monument markers, expanded upon the road repair activity, and 
provided for the construction of a new vehicle gate in the perimeter fence. Proposed 
activities fit within the following categories: B1.3, Routine Maintenance; B1.13, Pathways, 
short access roads, and rail lines; B3.1, Site characterization and environmental monitoring; 
and B3.8, Outdoor terrestrial ecological and environmental research. Through these two 
CXE documents, LM has demonstrated that these actions do not individually or 
cumulatively have a significant effect on the human environment, thereby supporting 
justification for classification of this action as a Categorical Exclusions under DOE NEPA 
regulations in Title 10 Code of Federal Regulations Section 1021.410 (10 CFR 1021.410). 

 
4.1 Cultural Resources 
 
All of the work described in this document will take place on the engineered cover of the 
disposal site. IRBP materials, associated work equipment, and vehicles will be staged in areas 
that have been surveyed in the past and found to lack important cultural resources. The 
Section 106 process for the proposed work was initiated by mailing consultation materials with a 
finding of “no historic property subject to effect [36 CFR 800.4(d)(i)]” to the Navajo Nation 
Tribal Historic Preservation Department on January 9, 2018. No objection from the Navajo 
Nation Historic Preservation Department was received within 60 days of their receipt of this 
finding. This lack of formal objection allows LM to complete its Section 106 responsibilities in 
accordance with 36 CFR 800.4(d)(1)(i). 
 
4.2 Migratory Bird Treaty Act  
 
Personnel shall not work in or travel in areas outside of the approved work areas or access routes 
without approval. Personnel shall not harass or otherwise disturb or move active bird nests, eggs, 
or young birds or “taking” a migratory bird in any way. If an active nest or eggs are discovered 
in the work area, personnel shall notify the environmental compliance point of contact (ECPOC) 
and resolve any Migratory Bird Treaty Act (Title 16 United States Code Sections 703–712 
[16 USC 703–712]) concerns before work can continue. 
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4.3 Endangered Species Act 
 
No threatened or endangered species or their designated critical habitat is known to exist at the 
site. All of the work will take place on the engineered cover of the disposal site. The cover is a 
modern engineered feature. 
 
4.4 Waste Management  
 
Personnel shall properly manage all waste generated by project activities. No hazardous or 
radioactive waste materials are expected to be generated during field activities. The site shall 
be kept clean and orderly. Personnel shall clean up debris and waste material from the site daily. 
Construction debris and nonhazardous waste material are expected to be very minimal and shall 
be disposed of in approved receptacles or dropped off by the team at nearby trash receptacles. 
Personnel shall immediately notify the project lead if any hazardous waste is suspected or 
generated outside the scope of the project and follow the ECPOC’s directions to manage 
the waste. 
 
4.4.1 Waste Reduction and Recycling 
 
Work will be performed in an environmentally responsible manner consistent with the LMS 
Environmental Management System Sustainability Teams Manual (LMS/POL/S11374) waste 
reduction and recycling targets. In working toward these targets, all personnel are encouraged to 
minimize the waste generated and maximize the amount of material that is reused, salvaged, 
and recycled. 
 
4.5 Spills 
 
If spills of any fluids from equipment operations or maintenance (e.g., fuel, hydraulic fluids, 
coolant, lubricants, cleaning solvents, used oil) occur, personnel shall immediately notify the line 
supervisor, Safety and Health, and ECPOC and follow their directions to clean up the spill. All 
spills will be managed in accordance with the Environmental Instructions Manual 
(LMS/POL/S04338). Equipment leaks and other types of spills shall be diapered, contained, 
absorbed, or otherwise blocked to prevent ground surface contamination until the leak is repaired 
or the equipment is replaced. Personnel shall clean up and subsequently manage spilled materials 
and associated wastes (e.g., contaminated soils), including proper storage, until the ECPOC can 
arrange for offsite disposal of the material. 
 
4.6 Driving on the Disposal Cell Cover 
 
Driving on the disposal cell cover with a track mounted UTV will be required to transport IRBP 
material to the IRBP area. During cell cover access, the UTV will be required to drive up the side 
slope perpendicular to the side slope contours to access the IRBP area. The UTV will egress 
from the IRBP area by backing down the slope without turning the UTV around. If multiple 
UTV trips to a single IRBP area are required, the UTV will be required to split the tracks from 
the previous trip so that the UTV is not tracking in the exact same path for each trip. Individual 
IRBP areas will all be accessed from the toe of slope upslope to the respective IRBP area. The 
UTV will not travel from IRBP area to IRBP area via cross slope travel. UTV drivers will be 
identified daily during tailgate meetings.  
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Re: DBS&A Laboratory Report for the Navarro Research and Engineering, Inc., Mexican Hat, 
Geotechnical Materials Testing, Contract # DE-LM0000421 , PO# LMCP6198 

Dear Mr. Manée: 

Enclosed is the report for the Navarro Research and Engineering, Inc. Mexican Hat, Geotechnical 
Materials Testing samples.  Please review this report and provide any comments as samples will be 
held for a maximum of 30 days.  After 30 days samples will be returned or disposed of in an 
appropriate manner.  

All testing results were evaluated subjectively for consistency and reasonableness, and the results 
appear to be reasonably representative of the material tested.  However, DBS&A does not assume any 
responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee that 
these data are fully representative of the undisturbed materials at the field site.  We recommend that 
careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the industry.  
The results do not constitute a professional opinion by DBS&A, nor can the results affect any 
professional or expert opinions rendered with respect thereto by DBS&A.  You have acknowledged 
that all the testing undertaken by us, and the report provided, constitutes mere test results using 
standardized methods, and cannot be used to disqualify DBS&A from rendering any professional or 
expert opinion, having waived any claim of conflict of interest by DBS&A.  

We are pleased to provide this service to Navarro Research and Engineering, Inc. and look forward to 
future laboratory testing on other projects.  If you have any questions about the enclosed data, please 
do not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 
SOIL TESTING & RESEARCH LABORATORY 

Joleen Hines 
Laboratory Supervising Manager 
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Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Sample Receipt: 
A total of one hundred and seven samples were hand delivered on April 24, 2019.  Each sample was 
delivered in three full 5-gallon buckets, a resealable plastic bag, a 250 mL HDPE bottle, and/or in 4” x 5” 
stainless steel sleeves (tubes) sealed with end caps.  All samples were received in good order. 

Sample Preparation and Testing Notes: 
Each of the thirty five bucket samples, one of the bag samples, and each of the fifty seven bottle samples 
were subjected to initial gravimetric moisture content determination.  In order to differentiate the bucket 
and bottle moisture content results, the sample ID’s for the bucket samples are appended with “(BM)”, 
indicating ‘Bucket Moisture’. 

Seventeen of the tube samples were subjected to initial gravimetric and volumetric moisture content, dry 
bulk density, and calculated total porosity determinations.  Porosity calculations are based on the use of 
an assumed specific gravity value of 2.65. 

Each of the thirty five bucket samples, forty one of the bag samples, and sixteen of the tube samples were 
subjected to particle size analysis.  For the bucket samples, the hydrometer portion of the analysis was 
obtained either from the bucket material or from the corresponding bag material.  One bucket sample did 
not have a sufficient amount of fines to perform the hydrometer portion of the analysis.  Particle diameter 
calculations in the hydrometer portion of the particle size analysis are based on the use of an assumed 
specific gravity value of 2.65.  The percent passing results are reported to 0.1%, rather than 1% as 
specified in the test method.   

Thirty eight of the bag samples and sixteen of the tube samples were subjected to secondary hydrometer 
analysis in order to determine dispersion characteristics by double hydrometer analysis.  This test method 
is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the 
“A” line, and more than 12% of the soil fraction is finer than 2-μm when dispersant is used.  In cases 
where the difference between the percent finer than 2-μm with and without dispersant is less than the 
lower limit of the expected range for duplicate samples (<1.48% difference), the percent dispersion is 
reported as 100.  Particle diameter calculations in the hydrometer portion of the analysis are based on the 
use of an assumed specific gravity value of 2.65. The percent passing results are reported to 0.1%, rather 
than 1% as specified in the test method. 

Forty one of the bag samples and sixteen of the tube samples were subjected to Atterberg limits testing.  If 
the material was determined to be non-plastic, the fines were classified by the visual-manual method. 

Nine of the tube sample were subjected to consolidated drained direct shear testing. Four samples 
received 3-point direct shear in which normal loads of 100, 200, and 400 psf (0.69, 1.39, 2.78 psi) were 
used. Five samples received 1-point direct shear in which a normal load of 400 psf (2.78 psi) was used. 
The estimated cohesion and friction angle provided represent one possible interpretation of the test 
results.  Qualified persons familiar with the material and the site should evaluate the test results 
independently prior to use in the intended application.  The initial dry bulk density (in g/cc) and the actual 
normal load applied (in psf), are included in each sub-sample ID. 

One of the tube samples was subjected to collapse potential testing.  The initial dry bulk density (in g/cc) 
and the specified inundation load (1044 psf (7.25 psi)) are included in the sub-sample ID. 

Seventy three of the bag samples and sixteen of the tube samples were subjected to carbonate content 
testing, and fifty four of the bag samples were subjected to pH and electrical resistivity testing.  This 
testing was performed by GeoTesting Express in Acton, MA. 
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Project Information and Sample List

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

HAT01-11.1904001-077 A-1 04/16/2019 1330 1

HAT01-11.1904001-074 A-2 04/16/2019 1335 1

HAT01-11.1904001-062 A-3 04/16/2019 1350 1

HAT01-11.1904001-078 ASM-1 04/16/2019 830 1

HAT01-11.1904001-079 ASM-2 04/16/2019 915 1

HAT01-11.1904001-002 L1-02B 04/10/2019 850 5

HAT01-11.1904001-003 L1-03B 04/10/2019 900 5

HAT01-11.1904001-001 L1-11B 04/10/2019 1045 5

HAT01-11.1904001-004 L2-01B 04/10/2019 1130 4

HAT01-11.1904001-065 L3-01RB 04/09/2019 1440 2

HAT01-11.1904001-053 L3-01RM 04/09/2019 1450 2

HAT01-11.1904001-038 L3-01RT 04/09/2019 1500 1

HAT01-11.1904001-006 L3-02B 04/09/2019 930 5

HAT01-11.1904001-066 L3-02RB 04/09/2019 1100 2

HAT01-11.1904001-054 L3-02RM 04/09/2019 1045 2

HAT01-11.1904001-039 L3-02RT 04/09/2019 1000 1

HAT01-11.1904001-007 L3-03B 04/09/2019 1155 5

HAT01-11.1904001-067 L3-03RB 04/09/2019 1330 2

HAT01-11.1904001-055 L3-03RM 04/09/2019 1400 2

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Project Information and Sample List (Continued)

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

HAT01-11.1904001-040 L3-03RT 04/09/2019 1345 1

HAT01-11.1904001-005 L3-11B 04/09/2019 1525 5

HAT01-11.1904001-008 L4-01B 04/17/2019 1045 3

HAT01-11.1904001-009 L4-02B 04/17/2019 1145 4

HAT01-11.1904001-010 L4-03B 04/17/2019 1340 4

HAT01-11.1904001-024 L4-11B 04/17/2019 1500 4

HAT01-11.1904001-011 L5-01B 04/17/2019 1700 3

HAT01-11.1904001-034 L5-01C 04/17/2019 1620 1

HAT01-11.1904001-068 L5-01RB 04/18/2019 740 2

HAT01-11.1904001-056 L5-01RM 04/18/2019 750 2

HAT01-11.1904001-041 L5-01RT 04/18/2019 800 2

HAT01-11.1904001-082 L5-01UNKNOWN 04/18/2019 950 1

HAT01-11.1904001-012 L5-02B 04/18/2019 1230 5

HAT01-11.1904001-069 L5-02RB 04/18/2019 1240 2

HAT01-11.1904001-057 L5-02RM 04/18/2019 1235 2

HAT01-11.1904001-042 L5-02RT 04/18/2019 1235 2

HAT01-11.1904001-013 L5-03B 04/18/2019 1015 5

HAT01-11.1904001-070 L5-03RB 04/18/2019 1020 2

HAT01-11.1904001-058 L5-03RM 04/18/2019 1020 2
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Project Information and Sample List (Continued)

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

HAT01-11.1904001-043 L5-03RT 04/18/2019 1020 2

HAT01-11.1904001-107 L5-11B 04/18/2019 1150 5

HAT01-11.1904001-108 L5-11RB 04/18/2019 1155 2

HAT01-11.1904001-109 L5-11RM 04/18/2019 1150 2

HAT01-11.1904001-110 L5-11RT 04/18/2019 1200 2

HAT01-11.1904001-103 L5-21B 04/18/2019 1125 5

HAT01-11.1904001-104 L5-21RB 04/18/2019 1120 2

HAT01-11.1904001-105 L5-21RM 04/18/2019 1125 2

HAT01-11.1904001-106 L5-21RT 04/18/2019 1120 2

HAT01-11.1904001-027 L5-31B 04/18/2019 1045 5

HAT01-11.1904001-100 L5-31RB 04/18/2019 1045 2

HAT01-11.1904001-101 L5-31RM 04/18/2019 1045 2

HAT01-11.1904001-102 L5-31RT 04/18/2019 1045 2

HAT01-11.1904001-095 L5-41B 04/18/2019 940 4

HAT01-11.1904001-096 L5-41RB 04/18/2019 945 2

HAT01-11.1904001-097 L5-41RM 04/18/2019 945 2

HAT01-11.1904001-098 L5-41RT 04/18/2019 945 2

HAT01-11.1904001-091 L5-51B 04/18/2019 900 3

HAT01-11.1904001-092 L5-51RB 04/18/2019 915 2
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Project Information and Sample List (Continued)

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

HAT01-11.1904001-093 L5-51RM 04/18/2019 915 2

HAT01-11.1904001-094 L5-51RT 04/18/2019 915 2

HAT01-11.1904001-087 L5-61B 04/18/2019 815 3

HAT01-11.1904001-088 L5-61RB 04/18/2019 830 2

HAT01-11.1904001-089 L5-61RM 04/18/2019 830 2

HAT01-11.1904001-090 L5-61RT 04/18/2019 830 2

HAT01-11.1904001-085 L5-01A-RB 04/17/2019 1650 2

HAT01-11.1904001-086 L5-01A-RU 04/17/2019 1655 2

HAT01-11.1904001-014 L6-01B 04/17/2019 1000 4

HAT01-11.1904001-015 L7-01B 04/16/2017 1520 5

HAT01-11.1904001-044 L7-01RT 04/16/2019 1610 1

HAT01-11.1904001-016 L7-02B 04/16/2019 1630 5

HAT01-11.1904001-045 L7-02RT 04/11/2019 1655 1

HAT01-11.1904001-017 L7-03B 04/16/2019 1705 5

HAT01-11.1904001-046 L7-03RT 04/16/2019 1700 1

HAT01-11.1904001-018 L7-11B 04/17/2019 825 5

HAT01-11.1904001-050 L7-11RT 04/17/2019 850 1

HAT01-11.1904001-071 L8-01RB 04/10/2019 1515 2

HAT01-11.1904001-059 L8-01RM 04/11/2019 1530 2
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Project Information and Sample List (Continued)

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

HAT01-11.1904001-047 L8-01RT 04/10/2019 1545 1

HAT01-11.1904001-019 L8-02B 04/10/2019 1600 5

HAT01-11.1904001-072 L8-02RB 04/10/2019 1620 2

HAT01-11.1904001-060 L8-02RM 04/10/2019 1625 2

HAT01-11.1904001-048 L8-02RT 04/10/2019 1615 1

HAT01-11.1904001-020 L8-03B 04/11/2019 840 5

HAT01-11.1904001-073 L8-03RB 04/11/2019 855 2

HAT01-11.1904001-061 L8-03RM 04/10/2019 900 2

HAT01-11.1904001-049 L8-03RT 04/11/2019 915 1

HAT01-11.1904001-021 L9-01B 04/11/2019 1350 4

HAT01-11.1904001-022 L10-01B 04/11/2019 1030 5

HAT01-11.1904001-023 L10-02B 04/11/2019 1130 5

HAT01-11.1904001-025 L11-01B 04/11/2019 1510 5

HAT01-11.1904001-026 L11-02B 04/11/2019 1545 5

HAT01-11.1904001-028 L12-01B 04/12/2019 940 4

HAT01-11.1904001-029 L13-01B 04/11/2019 1700 5

HAT01-11.1904001-030 L13-02B 04/12/2019 830 5

HAT01-11.1904001-075 L13-02RB 04/12/2019 835 2

HAT01-11.1904001-063 L13-02RM 04/12/2019 850 2
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Project Information and Sample List (Continued)

Client Project Information
Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20
Project Name: Mexican Hat Disposal Site (Soil Testing)

PO Number:  LMCP6198
COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Lab ID
Sample Number

(Location) Date and Time Sampled No. of 
Containers

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

HAT01-11.1904001-051 L13-02RT 04/12/2019 900 1

HAT01-11.1904001-080 L-compW 04/16/2019 1050 1

HAT01-11.1904002-006 L4-01R 04/17/2019 1100 1

HAT01-11.1904002-005 L4-01RT 04/17/2019 1100 1

HAT01-11.1904002-008 L4-02R 04/17/2019 1300 1

HAT01-11.1904002-007 L4-02RT 04/17/2019 1300 1

HAT01-11.1904002-010 L4-03R 04/17/2019 1415 1

HAT01-11.1904002-009 L4-03RT 04/17/2019 1415 1

HAT01-11.1904002-004 L4-11R 04/17/2019 1540 1

HAT01-11.1904002-003 L4-11RT 04/17/2019 1540 1

HAT01-11.1904002-002 L5-01R 04/17/2019 1655 1

HAT01-11.1904002-001 L5-01RT 04/17/2019 1655 1
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

A-1 HAT01-11.1904001-077 X X X X X X

A-2 HAT01-11.1904001-074 X X X X X X

A-3 HAT01-11.1904001-062 X X X X X X

ASM-1 HAT01-11.1904001-078 X X X X X X

ASM-2 HAT01-11.1904001-079 X X X X X X

L1-02B HAT01-11.1904001-002 X X X X X

L1-03B HAT01-11.1904001-003 X X X X X

L1-11B HAT01-11.1904001-001 X X X X X

L2-01B HAT01-11.1904001-004 X X X X

L3-01RB HAT01-11.1904001-065 X X X X X X X X

L3-01RM HAT01-11.1904001-053 X X X X X X X X

L3-01RT HAT01-11.1904001-038 X X X X X X X

L3-02B HAT01-11.1904001-006 X X X X X

L3-02RB HAT01-11.1904001-066 X X X X X X X X

L3-02RM HAT01-11.1904001-054 X X X X X X X X

L3-02RT HAT01-11.1904001-039 X X X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L3-03B HAT01-11.1904001-007 X X X X X

L3-03RB HAT01-11.1904001-067 X X X X X X X X

L3-03RM HAT01-11.1904001-055 X X X X X X X X

L3-03RT HAT01-11.1904001-040 X X X X X X X

L3-11B HAT01-11.1904001-005 X X X X X

L4-01B HAT01-11.1904001-008 X X X

L4-02B HAT01-11.1904001-009 X X X X

L4-03B HAT01-11.1904001-010 X X X X

L4-11B HAT01-11.1904001-024 X X X X

L5-01B HAT01-11.1904001-011 X X X

L5-01C HAT01-11.1904001-034 X X X X X X

L5-01RB HAT01-11.1904001-068 X X X X X X X X

L5-01RM HAT01-11.1904001-056 X X X X X X X X

L5-01RT HAT01-11.1904001-041 X X X X X X X X X

L5-01UNKNOWN HAT01-11.1904001-082 X

L5-02B HAT01-11.1904001-012 X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L5-02RB HAT01-11.1904001-069 X X X X X X X X

L5-02RM HAT01-11.1904001-057 X X X X X X X X

L5-02RT HAT01-11.1904001-042 X X X X X X X X X

L5-03B HAT01-11.1904001-013 X X X X X

L5-03RB HAT01-11.1904001-070 X X X X X X X X

L5-03RM HAT01-11.1904001-058 X X X X X X X X

L5-03RT HAT01-11.1904001-043 X X X X X X X X X

L5-11B HAT01-11.1904001-107 X X X X X

L5-11RB HAT01-11.1904001-108 X X X X X X X X

L5-11RM HAT01-11.1904001-109 X X X X X X X X

L5-11RT HAT01-11.1904001-110 X X X X X X X X X

L5-21B HAT01-11.1904001-103 X X X X X

L5-21RB HAT01-11.1904001-104 X X X X X X X X

L5-21RM HAT01-11.1904001-105 X X X X X X X X

L5-21RT HAT01-11.1904001-106 X X X X X X X X X

L5-31B HAT01-11.1904001-027 X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L5-31RB HAT01-11.1904001-100 X X X X X X X X

L5-31RM HAT01-11.1904001-101 X X X X X X X X

L5-31RT HAT01-11.1904001-102 X X X X X X X X X

L5-41B HAT01-11.1904001-095 X X X X

L5-41RB HAT01-11.1904001-096 X X X X X X X X

L5-41RM HAT01-11.1904001-097 X X X X X X X X

L5-41RT HAT01-11.1904001-098 X X X X X X X X X

L5-51B HAT01-11.1904001-091 X X X

L5-51RB HAT01-11.1904001-092 X X X X X X X X

L5-51RM HAT01-11.1904001-093 X X X X X X X X

L5-51RT HAT01-11.1904001-094 X X X X X X X X X

L5-61B HAT01-11.1904001-087 X X

L5-61RB HAT01-11.1904001-088 X X X X X X X X

L5-61RM HAT01-11.1904001-089 X X X X X X X X

L5-61RT HAT01-11.1904001-090 X X X X X X X X X

L5-01A-RB HAT01-11.1904001-085 X X X X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L5-01A-RU HAT01-11.1904001-086 X X X X X X X X

L6-01B HAT01-11.1904001-014 X X X X

L7-01B HAT01-11.1904001-015 X X X X X

L7-01RT HAT01-11.1904001-044 X X

L7-02B HAT01-11.1904001-016 X X X X X

L7-02RT HAT01-11.1904001-045 X X

L7-03B HAT01-11.1904001-017 X X X X X

L7-03RT HAT01-11.1904001-046 X X

L7-11B HAT01-11.1904001-018 X X X X X

L7-11RT HAT01-11.1904001-050 X X

L8-01RB HAT01-11.1904001-071 X X X X X X X X

L8-01RM HAT01-11.1904001-059 X X X X X X X X

L8-01RT HAT01-11.1904001-047 X X X X X X X

L8-02B HAT01-11.1904001-019 X X X X X

L8-02RB HAT01-11.1904001-072 X X X X X X X X

L8-02RM HAT01-11.1904001-060 X X X X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L8-02RT HAT01-11.1904001-048 X X X X X X X

L8-03B HAT01-11.1904001-020 X X X X X

L8-03RB HAT01-11.1904001-073 X X X X X X X X

L8-03RM HAT01-11.1904001-061 X X X X X X X X

L8-03RT HAT01-11.1904001-049 X X X X X X X

L9-01B HAT01-11.1904001-021 X X X X

L10-01B HAT01-11.1904001-022 X X X X X

L10-02B HAT01-11.1904001-023 X X X X X

L11-01B HAT01-11.1904001-025 X X X X X

L11-02B HAT01-11.1904001-026 X X X X X

L12-01B HAT01-11.1904001-028 X X X X

L13-01B HAT01-11.1904001-029 X X X X X

L13-02B HAT01-11.1904001-030 X X X X X

L13-02RB HAT01-11.1904001-075 X X X X X X X X

L13-02RM HAT01-11.1904001-063 X X X X X X X X

L13-02RT HAT01-11.1904001-051 X X X X X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Tests Performed (Continued)

Saturated
Initial Soil Hydraulic Moisture Particle Specific

Sample Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Atterberg Direct Collapse Carbonate
Number Lab ID G BM VM CH FH FW HC PP DPP RH EP WHC Kunsat DH WS H F C Limits Shear Potential Content pH Resistivity

L-compW HAT01-11.1904001-080 X X X X X X

L4-01R HAT01-11.1904002-006 X X X X

L4-01RT HAT01-11.1904002-005 X X X

L4-02R HAT01-11.1904002-008 X X X

L4-02RT HAT01-11.1904002-007 X X X

L4-03R HAT01-11.1904002-010 X X X

L4-03RT HAT01-11.1904002-009 X X X

L4-11R HAT01-11.1904002-004

L4-11RT HAT01-11.1904002-003 X X X

L5-01R HAT01-11.1904002-002 X X X

L5-01RT HAT01-11.1904002-001 X X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 

 EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L1-02B HAT01-11.1904001-002 4.9 NA --- --- NA NA NA

L1-02B (BM) HAT01-11.1904001-002 (BM) 2.7 NA --- --- NA NA NA

L1-03B HAT01-11.1904001-003 2.7 NA --- --- NA NA NA

L1-03B (BM) HAT01-11.1904001-003 (BM) 1.7 NA --- --- NA NA NA

L1-11B HAT01-11.1904001-001 4.7 NA --- --- NA NA NA

L1-11B (BM) HAT01-11.1904001-001 (BM) 1.7 NA --- --- NA NA NA

L2-01B (BM) HAT01-11.1904001-004 (BM) 0.9 NA --- --- NA NA NA

L3-01RB HAT01-11.1904001-065 8.5 NA --- --- NA NA NA

L3-01RM HAT01-11.1904001-053 12.8 NA --- --- NA NA NA

L3-01RT HAT01-11.1904001-038 13.3 23.9 --- --- 1.81 2.04 31.9

L3-02B HAT01-11.1904001-006 7.0 NA --- --- NA NA NA

L3-02B (BM) HAT01-11.1904001-006 (BM) 2.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L3-02RB HAT01-11.1904001-066 8.4 NA --- --- NA NA NA

L3-02RM HAT01-11.1904001-054 15.4 NA --- --- NA NA NA

L3-02RT HAT01-11.1904001-039 10.2 18.5 --- --- 1.81 1.99 31.8

L3-03B HAT01-11.1904001-007 5.6 NA --- --- NA NA NA

L3-03B (BM) HAT01-11.1904001-007 (BM) 3.4 NA --- --- NA NA NA

L3-03RB HAT01-11.1904001-067 12.4 NA --- --- NA NA NA

L3-03RM HAT01-11.1904001-055 14.6 NA --- --- NA NA NA

L3-03RT HAT01-11.1904001-040 11.7 20.9 --- --- 1.78 1.99 32.7

L3-11B HAT01-11.1904001-005 8.5 NA --- --- NA NA NA

L3-11B (BM) HAT01-11.1904001-005 (BM) 1.2 NA --- --- NA NA NA

L4-01B (BM) HAT01-11.1904001-008 (BM) 0.6 NA --- --- NA NA NA

L4-02B (BM) HAT01-11.1904001-009 (BM) 3.5 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-03B (BM) HAT01-11.1904001-010 (BM) 3.1 NA --- --- NA NA NA

L4-11B (BM) HAT01-11.1904001-024 (BM) 1.7 NA --- --- NA NA NA

L5-01B (BM) HAT01-11.1904001-011 (BM) 0.3 NA --- --- NA NA NA

L5-01RB HAT01-11.1904001-068 10.1 NA --- --- NA NA NA

L5-01RM HAT01-11.1904001-056 12.4 NA --- --- NA NA NA

L5-01RT HAT01-11.1904001-041 9.2 15.3 --- --- 1.66 1.82 37.2

L5-02B HAT01-11.1904001-012 3.8 NA --- --- NA NA NA

L5-02B (BM) HAT01-11.1904001-012 (BM) 2.2 NA --- --- NA NA NA

L5-02RB HAT01-11.1904001-069 12.4 NA --- --- NA NA NA

L5-02RM HAT01-11.1904001-057 12.0 NA --- --- NA NA NA

L5-02RT HAT01-11.1904001-042 13.3 23.0 --- --- 1.72 1.95 35.0

L5-03B HAT01-11.1904001-013 4.0 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-03B (BM) HAT01-11.1904001-013 (BM) 2.3 NA --- --- NA NA NA

L5-03RB HAT01-11.1904001-070 10.6 NA --- --- NA NA NA

L5-03RM HAT01-11.1904001-058 9.6 NA --- --- NA NA NA

L5-03RT HAT01-11.1904001-043 11.9 21.1 --- --- 1.77 1.99 33.1

L5-11B HAT01-11.1904001-107 4.5 NA --- --- NA NA NA

L5-11B (BM) HAT01-11.1904001-107 (BM) 2.8 NA --- --- NA NA NA

L5-11RB HAT01-11.1904001-108 13.0 NA --- --- NA NA NA

L5-11RM HAT01-11.1904001-109 13.8 NA --- --- NA NA NA

L5-11RT HAT01-11.1904001-110 12.1 20.1 --- --- 1.66 1.86 37.3

L5-21B HAT01-11.1904001-103 4.3 NA --- --- NA NA NA

L5-21B (BM) HAT01-11.1904001-103 (BM) 2.4 NA --- --- NA NA NA

L5-21RB HAT01-11.1904001-104 12.7 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-21RM HAT01-11.1904001-105 12.6 NA --- --- NA NA NA

L5-21RT HAT01-11.1904001-106 11.9 21.2 --- --- 1.78 2.00 32.7

L5-31B HAT01-11.1904001-027 3.9 NA --- --- NA NA NA

L5-31B (BM) HAT01-11.1904001-027 (BM) 2.3 NA --- --- NA NA NA

L5-31RB HAT01-11.1904001-100 12.8 NA --- --- NA NA NA

L5-31RM HAT01-11.1904001-101 13.6 NA --- --- NA NA NA

L5-31RT HAT01-11.1904001-102 12.8 23.0 --- --- 1.80 2.03 32.2

L5-41B (BM) HAT01-11.1904001-095 (BM) 0.4 NA --- --- NA NA NA

L5-41RB HAT01-11.1904001-096 12.7 NA --- --- NA NA NA

L5-41RM HAT01-11.1904001-097 10.5 NA --- --- NA NA NA

L5-41RT HAT01-11.1904001-098 8.8 16.0 --- --- 1.81 1.97 31.6

L5-51B (BM) HAT01-11.1904001-091 (BM) 0.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-51RB HAT01-11.1904001-092 10.8 NA --- --- NA NA NA

L5-51RM HAT01-11.1904001-093 9.4 NA --- --- NA NA NA

L5-51RT HAT01-11.1904001-094 9.2 16.1 --- --- 1.76 1.92 33.6

L5-61B (BM) HAT01-11.1904001-087 (BM) 0.3 NA --- --- NA NA NA

L5-61RB HAT01-11.1904001-088 10.9 NA --- --- NA NA NA

L5-61RM HAT01-11.1904001-089 11.4 NA --- --- NA NA NA

L5-61RT HAT01-11.1904001-090 11.3 17.2 --- --- 1.52 1.69 42.7

L5-01A-RB HAT01-11.1904001-085 14.2 NA --- --- NA NA NA

L5-01A-RU HAT01-11.1904001-086 13.3 NA --- --- NA NA NA

L6-01B (BM) HAT01-11.1904001-014 (BM) 3.3 NA --- --- NA NA NA

L7-01B HAT01-11.1904001-015 2.6 NA --- --- NA NA NA

L7-01B (BM) HAT01-11.1904001-015 (BM) 0.9 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L7-02B HAT01-11.1904001-016 4.9 NA --- --- NA NA NA

L7-02B (BM) HAT01-11.1904001-016 (BM) 2.8 NA --- --- NA NA NA

L7-03B HAT01-11.1904001-017 5.7 NA --- --- NA NA NA

L7-03B (BM) HAT01-11.1904001-017 (BM) 2.6 NA --- --- NA NA NA

L7-11B HAT01-11.1904001-018 6.7 NA --- --- NA NA NA

L7-11B (BM) HAT01-11.1904001-018 (BM) 2.7 NA --- --- NA NA NA

L8-01RB HAT01-11.1904001-071 7.9 NA --- --- NA NA NA

L8-01RM HAT01-11.1904001-059 12.1 NA --- --- NA NA NA

L8-01RT HAT01-11.1904001-047 12.4 19.5 --- --- 1.58 1.77 40.5

L8-02B HAT01-11.1904001-019 4.9 NA --- --- NA NA NA

L8-02B (BM) HAT01-11.1904001-019 (BM) 2.1 NA --- --- NA NA NA

L8-02RB HAT01-11.1904001-072 11.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L8-02RM HAT01-11.1904001-060 7.7 NA --- --- NA NA NA

L8-02RT HAT01-11.1904001-048 11.6 19.0 --- --- 1.65 1.84 37.8

L8-03B HAT01-11.1904001-020 4.4 NA --- --- NA NA NA

L8-03B (BM) HAT01-11.1904001-020 (BM) 1.9 NA --- --- NA NA NA

L8-03RB HAT01-11.1904001-073 10.7 NA --- --- NA NA NA

L8-03RM HAT01-11.1904001-061 10.8 NA --- --- NA NA NA

L8-03RT HAT01-11.1904001-049 13.5 21.5 --- --- 1.59 1.81 40.0

L9-01B (BM) HAT01-11.1904001-021 (BM) 2.1 NA --- --- NA NA NA

L10-01B HAT01-11.1904001-022 4.6 NA --- --- NA NA NA

L10-01B (BM) HAT01-11.1904001-022 (BM) 2.1 NA --- --- NA NA NA

L10-02B HAT01-11.1904001-023 3.9 NA --- --- NA NA NA

L10-02B (BM) HAT01-11.1904001-023 (BM) 2.6 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L11-01B HAT01-11.1904001-025 4.7 NA --- --- NA NA NA

L11-01B (BM) HAT01-11.1904001-025 (BM) 2.0 NA --- --- NA NA NA

L11-02B HAT01-11.1904001-026 4.4 NA --- --- NA NA NA

L11-02B (BM) HAT01-11.1904001-026 (BM) 1.4 NA --- --- NA NA NA

L12-01B (BM) HAT01-11.1904001-028 (BM) 2.1 NA --- --- NA NA NA

L13-01B HAT01-11.1904001-029 4.4 NA --- --- NA NA NA

L13-01B (BM) HAT01-11.1904001-029 (BM) 1.9 NA --- --- NA NA NA

L13-02B HAT01-11.1904001-030 6.4 NA --- --- NA NA NA

L13-02B (BM) HAT01-11.1904001-030 (BM) 3.3 NA --- --- NA NA NA

L13-02RB HAT01-11.1904001-075 10.2 NA --- --- NA NA NA

L13-02RM HAT01-11.1904001-063 11.8 NA --- --- NA NA NA

L13-02RT HAT01-11.1904001-051 10.6 20.0 --- --- 1.88 2.08 28.9

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-01R (1.74 g/cc) 
(97 psf)

HAT01-11.1904002-006 
(1.74 g/cc) (97 psf) 12.9 22.5 --- --- 1.74 1.97 34.2

L4-01R (1.75 g/cc) 
(222 psf)

HAT01-11.1904002-006 
(1.75 g/cc) (222 psf) 12.9 22.5 --- --- 1.75 1.97 34.1

L4-01R (1.80 g/cc) 
(417 psf)

HAT01-11.1904002-006 
(1.80 g/cc) (417 psf) 12.7 23.0 --- --- 1.80 2.03 32.0

L4-01R (1.79 g/cc) 
(1,044 psf)

HAT01-11.1904002-006 
(1.79 g/cc) (1,044 psf) 12.0 21.4 --- --- 1.79 2.00 32.6

L4-01RT (1.82 
g/cc) (409 psf)

HAT01-11.1904002-005 
(1.82 g/cc) (409 psf) 12.7 23.2 --- --- 1.82 2.06 31.2

L4-02R (1.78 g/cc) 
(102 psf)

HAT01-11.1904002-008 
(1.78 g/cc) (102 psf) 12.2 21.8 --- --- 1.78 2.00 32.9

L4-02R (1.73 g/cc) 
(202 psf)

HAT01-11.1904002-008 
(1.73 g/cc) (202 psf) 12.3 21.3 --- --- 1.73 1.95 34.6

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-02R (1.72 g/cc) 
(398 psf)

HAT01-11.1904002-008 
(1.72 g/cc) (398 psf) 14.3 24.5 --- --- 1.72 1.97 35.0

L4-02RT (1.77 
g/cc) (363 psf)

HAT01-11.1904002-007 
(1.77 g/cc) (363 psf) 9.1 16.2 --- --- 1.77 1.94 33.0

L4-03R (1.73 g/cc) 
(100 psf)

HAT01-11.1904002-010 
(1.73 g/cc) (100 psf) 13.3 22.9 --- --- 1.73 1.96 34.8

L4-03R (1.74 g/cc) 
(207 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (207 psf) 13.3 23.2 --- --- 1.74 1.97 34.3

L4-03R (1.74 g/cc) 
(413 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (413 psf) 12.9 22.6 --- --- 1.74 1.97 34.2

L4-03RT  (1.77 
g/cc) (399 psf)

HAT01-11.1904002-009 
(1.77 g/cc) (399 psf) 10.6 18.7 --- --- 1.77 1.96 33.1

L4-11RT (1.75 
g/cc) (416 psf)

HAT01-11.1904002-003 
(1.75 g/cc) (416 psf) 10.2 17.8 --- --- 1.75 1.93 34.0

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-01R (1.76 g/cc) 
(107 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (107 psf) 13.5 23.7 --- --- 1.76 2.00 33.6

L5-01R (1.74 g/cc) 
(211 psf)

HAT01-11.1904002-002 
(1.74 g/cc) (211 psf) 13.2 22.9 --- --- 1.74 1.97 34.3

L5-01R (1.76 g/cc) 
(398 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (398 psf) 13.7 24.1 --- --- 1.76 2.00 33.5

L5-01RT (1.70 
g/cc) (399 psf)

HAT01-11.1904002-001 
(1.70 g/cc) (399 psf) 12.7 21.6 --- --- 1.70 1.91 36.0

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

29



Summary of Particle Size Characteristics

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
USCS

Classification

A-1 HAT01-11.1904001-077 0.066 0.13 0.15 2.3 1.2 WS/H Silty sand (SM)

A-2 HAT01-11.1904001-074 0.070 0.14 0.15 2.1 1.2 WS/H Poorly-graded sand with silt 
(SP-SM)

A-3 HAT01-11.1904001-062 0.039 0.13 0.15 3.8 1.4 WS/H Silty sand (SM)

ASM-1 HAT01-11.1904001-078 0.068 0.12 0.12 1.8 1.1 WS/H Silty sand (SM)

ASM-2 HAT01-11.1904001-079 0.080 0.13 0.14 1.8 1.1 WS/H Poorly-graded sand with silt 
(SP-SM)

L1-02B HAT01-11.1904001-002 0.33 16 20 61 9.0 WS/H Poorly-graded gravel with 
sand (GP)s

L1-03B HAT01-11.1904001-003 5.1 16 20 3.9 1.2 WS/H Poorly-graded gravel (GP)

L1-11B HAT01-11.1904001-001 5.0 20 25 5.0 1.4 WS/H Well-graded gravel (GW)

L2-01B HAT01-11.1904001-004 12 24 27 2.3 1.2 WS/H Poorly-graded gravel (GP)

L3-01RB HAT01-11.1904001-065 0.0040 0.12 0.14 35 8.3 WS/H Silty sand (SM)

L3-01RM HAT01-11.1904001-053 0.018 0.13 0.16 8.9 2.9 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L3-01RT HAT01-11.1904001-038 0.0064 0.13 0.15 23 7.4 WS/H Silty sand (SM)

L3-02B HAT01-11.1904001-006 1.2 25 28 23 9.6 WS/H Poorly-graded gravel (GP)

L3-02RB HAT01-11.1904001-066 0.043 0.13 0.16 3.7 1.4 WS/H Silty sand (SM)

L3-02RM HAT01-11.1904001-054 0.027 0.12 0.14 5.2 2.0 WS/H Silty sand (SM)

L3-02RT HAT01-11.1904001-039 0.012 0.12 0.14 12 3.7 WS/H Silty sand (SM)

L3-03B HAT01-11.1904001-007 0.15 13 17 113 15 WS/H Classification by ASTM 2487 
requires Atterberg test

L3-03RB HAT01-11.1904001-067 0.015 0.13 0.15 10 3.6 WS/H Silty sand (SM)

L3-03RM HAT01-11.1904001-055 0.027 0.12 0.14 5.2 2.0 WS/H Silty sand (SM)

L3-03RT HAT01-11.1904001-040 0.013 0.12 0.14 11 3.9 WS/H Silty sand (SM)

L3-11B HAT01-11.1904001-005 7.8 18 20 2.6 1.1 WS/H Poorly-graded gravel (GP)

L4-01B HAT01-11.1904001-008 16 31 34 2.1 1.2 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L4-02B HAT01-11.1904001-009 0.10 8.8 14 140 5.2 WS/H Classification by ASTM 2487 
requires Atterberg test

L4-03B HAT01-11.1904001-010 0.13 13 20 154 8.9 WS/H Classification by ASTM 2487 
requires Atterberg test

L4-11B HAT01-11.1904001-024 4.9 23 26 5.3 1.8 WS/H Well-graded gravel (GW)

L5-01B HAT01-11.1904001-011 13 27 30 2.3 1.1 WS/H Poorly-graded gravel (GP)

L5-01C HAT01-11.1904001-034 0.073 17 22 301 0.036 WS/H Poorly-graded gravel with silt 
and sand (GP-GM)s

L5-01RB HAT01-11.1904001-068 0.011 0.12 0.16 15 2.4 WS/H Silty sand (SM)

L5-01RM HAT01-11.1904001-056 0.018 0.12 0.14 7.8 2.5 WS/H Silty sand (SM)

L5-01RT HAT01-11.1904001-041 0.014 0.11 0.13 9.3 3.3 WS/H Silty sand (SM)

L5-02B HAT01-11.1904001-012 0.30 14 19 63 8.1 WS/H Poorly-graded gravel with 
sand (GP)s

L5-02RB HAT01-11.1904001-069 0.014 0.12 0.14 10 3.1 WS/H Silty sand (SM)

L5-02RM HAT01-11.1904001-057 0.0069 0.12 0.14 20 6.3 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter

32



Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-02RT HAT01-11.1904001-042 0.014 0.11 0.13 9.3 3.3 WS/H Silty sand (SM)

L5-03B HAT01-11.1904001-013 0.55 17 22 40 6.3 WS/H Poorly-graded gravel (GP)

L5-03RB HAT01-11.1904001-070 0.0062 0.11 0.14 23 6.1 WS/H Silty sand (SM)

L5-03RM HAT01-11.1904001-058 0.025 0.12 0.14 5.6 2.3 WS/H Silty sand (SM)

L5-03RT HAT01-11.1904001-043 0.016 0.12 0.14 8.8 2.9 WS/H Silty sand (SM)

L5-11B HAT01-11.1904001-107 0.13 11 16 123 6.6 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-11RB HAT01-11.1904001-108 0.0046 0.12 0.14 30 7.6 WS/H Silty sand (SM)

L5-11RM HAT01-11.1904001-109 0.012 0.12 0.14 12 4.2 WS/H Silty sand (SM)

L5-11RT HAT01-11.1904001-110 0.018 0.11 0.13 7.2 2.6 WS/H Silty sand (SM)

L5-21B HAT01-11.1904001-103 0.14 12 17 121 11 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-21RB HAT01-11.1904001-104 0.0050 0.11 0.13 26 6.9 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-21RM HAT01-11.1904001-105 0.013 0.12 0.14 11 3.7 WS/H Silty sand (SM)

L5-21RT HAT01-11.1904001-106 0.021 0.11 0.13 6.2 2.2 WS/H Silty sand (SM)

L5-31B HAT01-11.1904001-027 0.24 16 21 88 10 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-31RB HAT01-11.1904001-100 0.0049 0.12 0.14 29 8.4 WS/H Silty sand (SM)

L5-31RM HAT01-11.1904001-101 0.0090 0.12 0.14 16 5.0 WS/H Silty sand (SM)

L5-31RT HAT01-11.1904001-102 0.0096 0.11 0.13 14 4.9 WS/H Silty sand (SM)

L5-41B HAT01-11.1904001-095 8.1 23 27 3.3 1.0 WS/H Poorly-graded gravel (GP)

L5-41RB HAT01-11.1904001-096 0.0053 0.12 0.14 26 8.0 WS/H Silty sand (SM)

L5-41RM HAT01-11.1904001-097 0.015 0.12 0.14 9.3 3.5 WS/H Silty sand (SM)

L5-41RT HAT01-11.1904001-098 0.013 0.12 0.14 11 3.7 WS/H Silty sand (SM)

L5-51B HAT01-11.1904001-091 7.6 23 27 3.6 1.1 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-51RB HAT01-11.1904001-092 0.011 0.12 0.14 13 4.2 WS/H Silty sand (SM)

L5-51RM HAT01-11.1904001-093 0.025 0.12 0.14 5.6 2.4 WS/H Silty sand (SM)

L5-51RT HAT01-11.1904001-094 0.015 0.12 0.14 9.3 3.0 WS/H Silty sand (SM)

L5-61B HAT01-11.1904001-087 13 24 27 2.1 1.1 WS Poorly-graded gravel (GP)

L5-61RB HAT01-11.1904001-088 0.019 0.12 0.14 7.4 2.4 WS/H Silty sand (SM)

L5-61RM HAT01-11.1904001-089 0.037 0.12 0.14 3.8 1.6 WS/H Silty sand (SM)

L5-61RT HAT01-11.1904001-090 0.025 0.11 0.13 5.2 1.9 WS/H Silty sand (SM)

L5-01A-RB HAT01-11.1904001-085 0.037 0.12 0.14 3.8 1.4 WS/H Silty sand (SM)

L5-01A-RU HAT01-11.1904001-086 0.012 0.12 0.14 12 3.7 WS/H Silty sand (SM)

L6-01B HAT01-11.1904001-014 0.23 13 18 78 11 WS/H Classification by ASTM 2487 
requires Atterberg test

L7-01B HAT01-11.1904001-015 9.9 21 24 2.4 0.95 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L7-02B HAT01-11.1904001-016 0.24 14 18 75 14 WS/H Poorly-graded gravel with 
sand (GP)s

L7-03B HAT01-11.1904001-017 0.41 17 21 51 9.6 WS/H Poorly-graded gravel (GP)

L7-11B HAT01-11.1904001-018 0.25 18 21 84 16 WS/H Poorly-graded gravel (GP)

L8-01RB HAT01-11.1904001-071 0.0061 0.11 0.14 23 3.9 WS/H Silty sand (SM)

L8-01RM HAT01-11.1904001-059 0.011 0.12 0.14 13 4.7 WS/H Silty sand (SM)

L8-01RT HAT01-11.1904001-047 0.0084 0.12 0.14 17 5.0 WS/H Silty sand (SM)

L8-02B HAT01-11.1904001-019 2.5 17 20 8.0 2.4 WS/H Well-graded gravel (GW)

L8-02RB HAT01-11.1904001-072 0.0082 0.12 0.14 17 4.5 WS/H Silty sand (SM)

L8-02RM HAT01-11.1904001-060 0.020 0.13 0.14 7.0 2.6 WS/H Silty sand (SM)

L8-02RT HAT01-11.1904001-048 0.0059 0.12 0.14 24 7.0 WS/H Silty sand (SM)

L8-03B HAT01-11.1904001-020 5.2 24 27 5.2 1.6 WS/H Well-graded gravel (GW)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L8-03RB HAT01-11.1904001-073 0.0078 0.12 0.14 18 4.7 WS/H Silty sand (SM)

L8-03RM HAT01-11.1904001-061 0.0073 0.13 0.15 21 6.1 WS/H Silty sand (SM)

L8-03RT HAT01-11.1904001-049 0.020 0.13 0.14 7.0 2.9 WS/H Silty sand (SM)

L9-01B HAT01-11.1904001-021 0.41 14 19 46 8.2 WS/H Poorly-graded gravel (GP)

L10-01B HAT01-11.1904001-022 4.5 19 22 4.9 1.5 WS/H Well-graded gravel (GW)

L10-02B HAT01-11.1904001-023 0.74 18 22 30 5.9 WS/H Poorly-graded gravel (GP)

L11-01B HAT01-11.1904001-025 3.1 19 23 7.4 1.7 WS/H Well-graded gravel (GW)

L11-02B HAT01-11.1904001-026 6.3 23 26 4.1 1.6 WS/H Well-graded gravel (GW)

L12-01B HAT01-11.1904001-028 7.7 23 26 3.4 1.6 WS/H Classification by ASTM 2487 
requires Atterberg test

L13-01B HAT01-11.1904001-029 3.4 22 26 7.6 1.9 WS/H Well-graded gravel (GW)

L13-02B HAT01-11.1904001-030 0.19 16 22 116 8.6 WS/H Classification by ASTM 2487 
requires Atterberg test

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L13-02RB HAT01-11.1904001-075 0.0033 0.061 0.10 30 2.4 WS/H Sandy silt s(ML)

L13-02RM HAT01-11.1904001-063 0.0036 0.066 0.11 31 2.3 WS/H Sandy silt with gravel s(ML)g

L13-02RT HAT01-11.1904001-051 0.0035 0.079 0.15 43 2.2 WS/H Silty sand with gravel (SM)g

L-compW HAT01-11.1904001-080 0.013 0.048 0.056 4.3 1.7 WS/H Silt with sand (ML)s

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

A-1 HAT01-11.1904001-077 0.0 87.3 12.0 0.7

A-2 HAT01-11.1904001-074 0.5 88.3 9.5 1.7

A-3 HAT01-11.1904001-062 10.2 66.7 19.9 3.2

ASM-1 HAT01-11.1904001-078 0.0 87.0 11.0 2.0

ASM-2 HAT01-11.1904001-079 0.0 92.7 6.2 1.2

L1-02B HAT01-11.1904001-002 79.2 16.4 3.4 1.1

L1-03B HAT01-11.1904001-003 91.8 5.6 2.2 0.3

L1-11B HAT01-11.1904001-001 90.7 6.1 2.6 0.6

L2-01B HAT01-11.1904001-004 99.0 0.5 0.4 0.1

L3-01RB HAT01-11.1904001-065 2.5 65.4 23.7 8.4

L3-01RM HAT01-11.1904001-053 1.9 74.8 16.0 7.3

L3-01RT HAT01-11.1904001-038 1.0 73.3 17.7 8.0

L3-02B HAT01-11.1904001-006 87.4 8.9 3.0 0.7

L3-02RB HAT01-11.1904001-066 2.0 78.5 13.5 6.0

L3-02RM HAT01-11.1904001-054 1.0 76.3 15.5 7.2

L3-02RT HAT01-11.1904001-039 1.3 71.3 20.3 7.1

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L3-03B HAT01-11.1904001-007 75.4 18.3 5.2 1.1

L3-03RB HAT01-11.1904001-067 1.6 75.0 16.8 6.6

L3-03RM HAT01-11.1904001-055 0.7 75.9 16.1 7.3

L3-03RT HAT01-11.1904001-040 1.5 73.4 17.9 7.2

L3-11B HAT01-11.1904001-005 95.8 2.8 1.1 0.2

L4-01B HAT01-11.1904001-008 98.9 0.7 0.4 0.1

L4-02B HAT01-11.1904001-009 62.8 29.6 5.9 1.7

L4-03B HAT01-11.1904001-010 70.3 23.1 4.8 1.8

L4-11B HAT01-11.1904001-024 90.2 7.1 2.2 0.5

L5-01B HAT01-11.1904001-011 98.3 1.2 0.4 0.1

L5-01C HAT01-11.1904001-034 66.2 23.5 7.8 2.4

L5-01RB HAT01-11.1904001-068 5.4 60.5 28.2 5.9

L5-01RM HAT01-11.1904001-056 3.6 69.4 19.9 7.1

L5-01RT HAT01-11.1904001-041 0.6 70.8 21.7 6.9

L5-02B HAT01-11.1904001-012 77.7 17.7 3.6 0.9

L5-02RB HAT01-11.1904001-069 0.7 71.1 20.7 7.4

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L5-02RM HAT01-11.1904001-057 0.8 70.9 20.1 8.1

L5-02RT HAT01-11.1904001-042 0.1 71.1 21.2 7.7

L5-03B HAT01-11.1904001-013 81.2 14.5 3.4 0.9

L5-03RB HAT01-11.1904001-070 2.0 67.5 22.8 7.7

L5-03RM HAT01-11.1904001-058 0.5 76.8 15.3 7.4

L5-03RT HAT01-11.1904001-043 0.4 72.8 19.6 7.2

L5-11B HAT01-11.1904001-107 67.3 26.1 5.1 1.5

L5-11RB HAT01-11.1904001-108 0.8 67.5 23.1 8.6

L5-11RM HAT01-11.1904001-109 0.4 74.6 17.6 7.4

L5-11RT HAT01-11.1904001-110 0.0 71.9 20.9 7.3

L5-21B HAT01-11.1904001-103 71.6 22.3 4.8 1.2

L5-21RB HAT01-11.1904001-104 0.7 65.8 24.8 8.6

L5-21RM HAT01-11.1904001-105 0.7 73.4 18.0 7.9

L5-21RT HAT01-11.1904001-106 0.4 71.4 21.4 6.9

L5-31B HAT01-11.1904001-027 78.3 16.2 4.2 1.2

L5-31RB HAT01-11.1904001-100 1.2 69.1 21.4 8.2

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L5-31RM HAT01-11.1904001-101 0.6 72.0 19.3 8.0

L5-31RT HAT01-11.1904001-102 0.5 71.7 20.2 7.6

L5-41B HAT01-11.1904001-095 95.0 3.5 1.2 0.3

L5-41RB HAT01-11.1904001-096 0.9 70.0 20.9 8.2

L5-41RM HAT01-11.1904001-097 0.2 76.2 16.1 7.4

L5-41RT HAT01-11.1904001-098 0.0 73.7 19.0 7.3

L5-51B HAT01-11.1904001-091 94.7 4.0 1.0 0.3

L5-51RB HAT01-11.1904001-092 0.5 72.5 19.3 7.7

L5-51RM HAT01-11.1904001-093 0.0 79.5 13.3 7.1

L5-51RT HAT01-11.1904001-094 0.5 72.6 19.7 7.1

L5-61B HAT01-11.1904001-087 100.0 0.0 0.0 0.0

L5-61RB HAT01-11.1904001-088 0.6 72.1 20.3 6.9

L5-61RM HAT01-11.1904001-089 0.1 79.5 14.0 6.4

L5-61RT HAT01-11.1904001-090 0.3 72.6 20.1 7.1

L5-01A-RB HAT01-11.1904001-085 0.4 76.5 15.9 7.2

L5-01A-RU HAT01-11.1904001-086 8.9 63.3 20.5 7.3

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L6-01B HAT01-11.1904001-014 77.1 17.4 4.4 1.1

L7-01B HAT01-11.1904001-015 97.1 1.9 0.8 0.2

L7-02B HAT01-11.1904001-016 78.0 17.4 3.6 1.1

L7-03B HAT01-11.1904001-017 81.7 14.6 3.0 0.7

L7-11B HAT01-11.1904001-018 82.0 13.4 3.6 0.9

L8-01RB HAT01-11.1904001-071 9.6 52.4 30.8 7.2

L8-01RM HAT01-11.1904001-059 1.9 72.3 17.8 7.9

L8-01RT HAT01-11.1904001-047 1.6 69.7 20.9 7.8

L8-02B HAT01-11.1904001-019 87.4 9.8 2.3 0.5

L8-02RB HAT01-11.1904001-072 3.1 65.8 23.5 7.6

L8-02RM HAT01-11.1904001-060 1.7 73.3 19.0 6.1

L8-02RT HAT01-11.1904001-048 0.9 69.6 21.0 8.4

L8-03B HAT01-11.1904001-020 91.1 6.7 1.9 0.3

L8-03RB HAT01-11.1904001-073 1.2 67.9 23.4 7.5

L8-03RM HAT01-11.1904001-061 3.5 70.0 18.7 7.9

L8-03RT HAT01-11.1904001-049 0.4 76.0 17.0 6.5

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L9-01B HAT01-11.1904001-021 81.8 13.3 4.1 0.8

L10-01B HAT01-11.1904001-022 89.8 7.5 2.3 0.4

L10-02B HAT01-11.1904001-023 82.8 13.3 3.2 0.6

L11-01B HAT01-11.1904001-025 87.9 9.3 2.4 0.5

L11-02B HAT01-11.1904001-026 92.5 6.0 1.0 0.4

L12-01B HAT01-11.1904001-028 91.9 3.0 4.3 0.8

L13-01B HAT01-11.1904001-029 88.5 8.2 2.7 0.5

L13-02B HAT01-11.1904001-030 73.9 20.5 4.5 1.1

L13-02RB HAT01-11.1904001-075 12.9 31.7 47.6 7.8

L13-02RM HAT01-11.1904001-063 16.9 29.7 45.3 8.1

L13-02RT HAT01-11.1904001-051 24.3 26.4 41.6 7.7

L-compW HAT01-11.1904001-080 0.2 18.5 75.0 6.3

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L3-01RB HAT01-11.1904001-065 5.4 8.3 65 No Dispersive

L3-01RM HAT01-11.1904001-053 8.2 7.3 100 No Dispersive

L3-01RT HAT01-11.1904001-038 8.0 8.0 100 No Dispersive

L3-02RB HAT01-11.1904001-066 3.4 6.0 57 No Dispersive

L3-02RM HAT01-11.1904001-054 7.1 7.2 100 No Dispersive

L3-02RT HAT01-11.1904001-039 7.0 7.1 100 No Dispersive

L3-03RB HAT01-11.1904001-067 4.8 6.6 73 No Dispersive

L3-03RM HAT01-11.1904001-055 7.5 7.2 100 No Dispersive

L3-03RT HAT01-11.1904001-040 6.6 7.2 100 No Dispersive

L5-01RB HAT01-11.1904001-068 1.4 5.9 24 No Nondispersive

L5-01RM HAT01-11.1904001-056 6.0 7.0 100 No Dispersive

L5-01RT HAT01-11.1904001-041 5.7 6.9 100 No Dispersive

L5-02RB HAT01-11.1904001-069 4.7 7.4 64 No Dispersive

L5-02RM HAT01-11.1904001-057 7.8 8.1 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is finer
   than 2-μm when dispersant is used.
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L5-02RT HAT01-11.1904001-042 7.4 7.7 100 No Dispersive

L5-03RB HAT01-11.1904001-070 8.7 7.7 100 No Dispersive

L5-03RM HAT01-11.1904001-058 5.8 7.4 78 No Dispersive

L5-03RT HAT01-11.1904001-043 7.7 7.2 100 No Dispersive

L5-11RB HAT01-11.1904001-108 7.6 8.6 100 No Dispersive

L5-11RM HAT01-11.1904001-109 7.0 7.3 100 No Dispersive

L5-11RT HAT01-11.1904001-110 6.4 7.2 100 No Dispersive

L5-21RB HAT01-11.1904001-104 7.4 8.6 100 No Dispersive

L5-21RM HAT01-11.1904001-105 7.3 7.9 100 No Dispersive

L5-21RT HAT01-11.1904001-106 6.8 6.9 100 No Dispersive

L5-31RB HAT01-11.1904001-100 8.1 8.2 100 No Dispersive

L5-31RM HAT01-11.1904001-101 7.9 8.0 100 No Dispersive

L5-31RT HAT01-11.1904001-102 6.5 7.5 100 No Dispersive

L5-41RB HAT01-11.1904001-096 7.8 8.1 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L5-41RM HAT01-11.1904001-097 7.2 7.4 100 No Dispersive

L5-41RT HAT01-11.1904001-098 6.4 7.3 100 No Dispersive

L5-51RB HAT01-11.1904001-092 6.3 7.6 100 No Dispersive

L5-51RM HAT01-11.1904001-093 6.6 7.1 100 No Dispersive

L5-51RT HAT01-11.1904001-094 6.1 7.1 100 No Dispersive

L5-61RB HAT01-11.1904001-088 7.1 6.9 100 No Dispersive

L5-61RM HAT01-11.1904001-089 6.4 6.4 100 No Dispersive

L5-61RT HAT01-11.1904001-090 6.2 7.1 100 No Dispersive

L5-01A-RB HAT01-11.1904001-085 7.4 7.2 100 No Dispersive

L5-01A-RU HAT01-11.1904001-086 7.4 7.2 100 No Dispersive

L8-01RB HAT01-11.1904001-071 7.5 7.2 100 No Dispersive

L8-01RM HAT01-11.1904001-059 7.0 7.9 100 No Dispersive

L8-01RT HAT01-11.1904001-047 8.4 7.8 100 No Dispersive

L8-02RB HAT01-11.1904001-072 8.9 7.6 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L8-02RM HAT01-11.1904001-060 5.8 6.1 100 No Dispersive

L8-02RT HAT01-11.1904001-048 8.2 8.4 100 No Dispersive

L8-03RB HAT01-11.1904001-073 8.2 7.5 100 No Dispersive

L8-03RM HAT01-11.1904001-061 7.3 7.9 100 No Dispersive

L8-03RT HAT01-11.1904001-049 7.5 6.5 100 No Dispersive

L13-02RB HAT01-11.1904001-075 6.2 7.8 79 No Dispersive

L13-02RM HAT01-11.1904001-063 6.2 8.0 78 No Dispersive

L13-02RT HAT01-11.1904001-051 5.2 7.6 68 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

A-1 HAT01-11.1904001-077 --- --- --- ML

A-2 HAT01-11.1904001-074 --- --- --- ML

A-3 HAT01-11.1904001-062 --- --- --- ML

ASM-1 HAT01-11.1904001-078 --- --- --- ML

ASM-2 HAT01-11.1904001-079 --- --- --- ML

L3-01RB HAT01-11.1904001-065 --- --- --- ML

L3-01RM HAT01-11.1904001-053 --- --- --- ML

L3-01RT HAT01-11.1904001-038 --- --- --- ML

L3-02RB HAT01-11.1904001-066 --- --- --- ML

L3-02RM HAT01-11.1904001-054 --- --- --- ML

L3-02RT HAT01-11.1904001-039 --- --- --- ML

L3-03RB HAT01-11.1904001-067 --- --- --- ML

L3-03RM HAT01-11.1904001-055 --- --- --- ML

L3-03RT HAT01-11.1904001-040 --- --- --- ML

L5-01C HAT01-11.1904001-034 --- --- --- ML

L5-01RB HAT01-11.1904001-068 --- --- --- ML

L5-01RM HAT01-11.1904001-056 --- --- --- ML

L5-01RT HAT01-11.1904001-041 --- --- --- ML

L5-02RB HAT01-11.1904001-069 --- --- --- ML

L5-02RM HAT01-11.1904001-057 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

L5-02RT HAT01-11.1904001-042 --- --- --- ML

L5-03RB HAT01-11.1904001-070 --- --- --- ML

L5-03RM HAT01-11.1904001-058 --- --- --- ML

L5-03RT HAT01-11.1904001-043 --- --- --- ML

L5-11RB HAT01-11.1904001-108 --- --- --- ML

L5-11RM HAT01-11.1904001-109 --- --- --- ML

L5-11RT HAT01-11.1904001-110 --- --- --- ML

L5-21RB HAT01-11.1904001-104 --- --- --- ML

L5-21RM HAT01-11.1904001-105 --- --- --- ML

L5-21RT HAT01-11.1904001-106 --- --- --- ML

L5-31RB HAT01-11.1904001-100 --- --- --- ML

L5-31RM HAT01-11.1904001-101 --- --- --- ML

L5-31RT HAT01-11.1904001-102 --- --- --- ML

L5-41RB HAT01-11.1904001-096 --- --- --- ML

L5-41RM HAT01-11.1904001-097 --- --- --- ML

L5-41RT HAT01-11.1904001-098 --- --- --- ML

L5-51RB HAT01-11.1904001-092 --- --- --- ML

L5-51RM HAT01-11.1904001-093 --- --- --- ML

L5-51RT HAT01-11.1904001-094 --- --- --- ML

L5-61RB HAT01-11.1904001-088 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

L5-61RM HAT01-11.1904001-089 --- --- --- ML

L5-61RT HAT01-11.1904001-090 --- --- --- ML

L5-01A-RB HAT01-11.1904001-085 --- --- --- ML

L5-01A-RU HAT01-11.1904001-086 --- --- --- ML

L8-01RB HAT01-11.1904001-071 --- --- --- ML

L8-01RM HAT01-11.1904001-059 --- --- --- ML

L8-01RT HAT01-11.1904001-047 --- --- --- ML

L8-02RB HAT01-11.1904001-072 --- --- --- ML

L8-02RM HAT01-11.1904001-060 --- --- --- ML

L8-02RT HAT01-11.1904001-048 --- --- --- ML

L8-03RB HAT01-11.1904001-073 --- --- --- ML

L8-03RM HAT01-11.1904001-061 --- --- --- ML

L8-03RT HAT01-11.1904001-049 --- --- --- ML

L13-02RB HAT01-11.1904001-075 --- --- --- ML

L13-02RM HAT01-11.1904001-063 --- --- --- ML

L13-02RT HAT01-11.1904001-051 --- --- --- ML

L-compW HAT01-11.1904001-080 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Consolidated Drained Direct Shear
Estimated Friction Angle and Cohesion

c
Cohesion

φ
Friction Angle

Sample Number Lab ID (psf) (°)

L4-01R HAT01-11.1904002-006 115 31

L4-02R HAT01-11.1904002-008 490 36

L4-03R HAT01-11.1904002-010 503 33

L5-01R HAT01-11.1904002-002 300 37

1The cohesion and friction angle provided represent one possible interpretation of a test 
results.  Qualified persons familiar with the  material and the site should evaluate the test 
results independently prior to use in the intended application.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Consolidated Drained Direct Shear
Peak Stress and Lateral Displacement

Peak Nominal 
Normal Stress

Peak Nominal 
Shear Stress

Peak Relative 
Lateral 

Displacement
Sample Number Lab ID (psf) (psf) (%)

L4-01R (1.74 g/cc) 
(97 psf)

HAT01-11.1904002-006 
(1.74 g/cc) (97 psf) 123 159 3.38

L4-01R (1.75 g/cc) 
(222 psf)

HAT01-11.1904002-006 
(1.75 g/cc) (222 psf) 217 286 6.20

L4-01R (1.80 g/cc) 
(417 psf)

HAT01-11.1904002-006 
(1.80 g/cc) (417 psf) 468 384 2.23

L4-01RT (1.82 g/cc) 
(409 psf)

HAT01-11.1904002-005 
(1.82 g/cc) (409 psf) 426 942 4.88

L4-02R (1.78 g/cc) 
(102 psf)

HAT01-11.1904002-008 
(1.78 g/cc) (102 psf) 101 554 2.29

L4-02R (1.73 g/cc) 
(202 psf)

HAT01-11.1904002-008 
(1.73 g/cc) (202 psf) 202 635 2.40

L4-02R (1.72 g/cc) 
(398 psf)

HAT01-11.1904002-008 
(1.72 g/cc) (398 psf) 404 762 3.67

L4-02RT (1.77 g/cc) 
(363 psf)

HAT01-11.1904002-007 
(1.77 g/cc) (363 psf) 387 643 5.36

L4-03R (1.73 g/cc) 
(100 psf)

HAT01-11.1904002-010 
(1.73 g/cc) (100 psf) 104 583 1.63

L4-03R (1.74 g/cc) 
(207 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (207 psf) 226 618 1.93

L4-03R (1.74 g/cc) 
(413 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (413 psf) 423 773 2.17

L4-03RT  (1.77 g/cc) 
(399 psf)

HAT01-11.1904002-009 
(1.77 g/cc) (399 psf) 400 1049 4.27

L4-11RT (1.75 g/cc) 
(416 psf)

HAT01-11.1904002-003 
(1.75 g/cc) (416 psf) 424 657 2.53

L5-01R (1.76 g/cc) 
(107 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (107 psf) 108 361 3.37

L5-01R (1.74 g/cc) 
(211 psf)

HAT01-11.1904002-002 
(1.74 g/cc) (211 psf) 232 493 4.04

L5-01R (1.76 g/cc) 
(398 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (398 psf) 408 576 3.32

L5-01RT (1.70 g/cc) 
(399 psf)

HAT01-11.1904002-001 
(1.70 g/cc) (399 psf) 403 637 6.80

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Collapse Potential Testing

Pressure at 
Inundation Collapse Potential (I c ) 

Sample Number Lab ID  (psf) (%)

L4-01R 
(1.79 g/cc) (1,044 psf)

HAT01-11.1904002-006 
(1.79 g/cc) (1,044 psf) 1,044 0.02

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Carbonate Content, pH, and Resistivity

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

A-1 HAT01-11.1904001-077 6 9.5 8.1 4,704

A-2 HAT01-11.1904001-074 4 9.4 8.0 7,021

A-3 HAT01-11.1904001-062 5 9.3 8.0 4,493

ASM-1 HAT01-11.1904001-078 4 7.9 7.3 13,339

ASM-2 HAT01-11.1904001-079 3 7.5 6.9 18,254

L1-02B HAT01-11.1904001-002 6

L1-03B HAT01-11.1904001-003 7

L1-11B HAT01-11.1904001-001 8

L2-01B HAT01-11.1904001-004 6

L3-01RB HAT01-11.1904001-065 6 8.9 8.2 1,123

L3-01RM HAT01-11.1904001-053 5 9.3 8.5 913

L3-01RT HAT01-11.1904001-038 7

L3-02B HAT01-11.1904001-006 5

L3-02RB HAT01-11.1904001-066 5 9.5 8.1 1,615

L3-02RM HAT01-11.1904001-054 5 9.5 8.4 1,194

L3-02RT HAT01-11.1904001-039 6

L3-03B HAT01-11.1904001-007 6

L3-03RB HAT01-11.1904001-067 6 9.3 8.4 1,264

L3-03RM HAT01-11.1904001-055 4 9.5 8.5 1,334

L3-03RT HAT01-11.1904001-040 7

L3-11B HAT01-11.1904001-005 4

L4-02B HAT01-11.1904001-009 6

L4-03B HAT01-11.1904001-010 6

L4-11B HAT01-11.1904001-024 9

1 Calcium Carbonate content precise to +/- 1.5%

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L5-01C HAT01-11.1904001-034 5 9.5 8.6 1,123

L5-01RB HAT01-11.1904001-068 9 8.1 7.9 1,053

L5-01RM HAT01-11.1904001-056 4 9.7 8.5 1,755

L5-01RT HAT01-11.1904001-041 6 9.5 8.6 1,053

L5-01UNKNOWN HAT01-11.1904001-082 4

L5-02B HAT01-11.1904001-012 7

L5-02RB HAT01-11.1904001-069 5 9.5 8.6 1,194

L5-02RM HAT01-11.1904001-057 5 9.8 8.7 1,264

L5-02RT HAT01-11.1904001-042 5 9.6 8.5 1,474

L5-03B HAT01-11.1904001-013 9

L5-03RB HAT01-11.1904001-070 8 9.5 8.6 1,194

L5-03RM HAT01-11.1904001-058 4 9.8 8.6 1,404

L5-03RT HAT01-11.1904001-043 6 9.7 8.5 1,966

L5-11B HAT01-11.1904001-107 9

L5-11RB HAT01-11.1904001-108 6 9.2 8.4 1,194

L5-11RM HAT01-11.1904001-109 6 9.4 8.4 1,123

L5-11RT HAT01-11.1904001-110 5 9.6 8.6 1,615

L5-21B HAT01-11.1904001-103 9

L5-21RB HAT01-11.1904001-104 8 9.2 8.2 1,194

L5-21RM HAT01-11.1904001-105 4 9.4 8.3 1,053

L5-21RT HAT01-11.1904001-106 5 9.6 8.6 1,755

L5-31B HAT01-11.1904001-027 11

L5-31RB HAT01-11.1904001-100 6 9.4 8.4 913

L5-31RM HAT01-11.1904001-101 5 9.4 8.5 1,123

1 Calcium Carbonate content precise to +/- 1.5%
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L5-31RT HAT01-11.1904001-102 5 9.6 8.4 1,825

L5-41B HAT01-11.1904001-095 7

L5-41RB HAT01-11.1904001-096 6 9.2 8.4 983

L5-41RM HAT01-11.1904001-097 4 9.4 8.4 18,254

L5-41RT HAT01-11.1904001-098 6 9.8 8.6 1,825

L5-51RB HAT01-11.1904001-092 6 9.1 8.3 1,123

L5-51RM HAT01-11.1904001-093 6 9.4 8.5 1,404

L5-51RT HAT01-11.1904001-094 5 9.7 8.4 2,036

L5-61RB HAT01-11.1904001-088 5 9.0 8.2 1,053

L5-61RM HAT01-11.1904001-089 4 9.3 8.6 1,194

L5-61RT HAT01-11.1904001-090 6 9.6 8.4 1,615

L5-01A-RB HAT01-11.1904001-085 4 9.3 8.5 1,123

L5-01A-RU HAT01-11.1904001-086 5 9.4 8.5 1,194

L6-01B HAT01-11.1904001-014 12

L7-01B HAT01-11.1904001-015 9

L7-01RT HAT01-11.1904001-044 9.7 8.5 1,966

L7-02B HAT01-11.1904001-016 8

L7-02RT HAT01-11.1904001-045 9.4 8.2 1,825

L7-03B HAT01-11.1904001-017 8

L7-03RT HAT01-11.1904001-046 9.7 8.4 2,106

L7-11B HAT01-11.1904001-018 7

L7-11RT HAT01-11.1904001-050 9.5 8.4 2,036

L8-01RB HAT01-11.1904001-071 10 9.0 8.2 1,264

L8-01RM HAT01-11.1904001-059 4 9.6 8.4 1,615

1 Calcium Carbonate content precise to +/- 1.5%
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L8-01RT HAT01-11.1904001-047 5

L8-02B HAT01-11.1904001-019 11

L8-02RB HAT01-11.1904001-072 7 9.4 8.3 1,194

L8-02RM HAT01-11.1904001-060 5 9.4 8.0 2,176

L8-02RT HAT01-11.1904001-048 6

L8-03B HAT01-11.1904001-020 7

L8-03RB HAT01-11.1904001-073 7 9.5 8.3 1,755

L8-03RM HAT01-11.1904001-061 6 9.6 8.3 2,036

L8-03RT HAT01-11.1904001-049 4

L9-01B HAT01-11.1904001-021 8

L10-01B HAT01-11.1904001-022 8

L10-02B HAT01-11.1904001-023 7

L11-01B HAT01-11.1904001-025 6

L11-02B HAT01-11.1904001-026 7

L12-01B HAT01-11.1904001-028 24

L13-01B HAT01-11.1904001-029 9

L13-02B HAT01-11.1904001-030 8

L13-02RB HAT01-11.1904001-075 18 8.4 7.9 2,317

L13-02RM HAT01-11.1904001-063 18 8.6 7.8 4,072

L13-02RT HAT01-11.1904001-051 19

L-compW HAT01-11.1904001-080 9 7.8 7.5 913

1 Calcium Carbonate content precise to +/- 1.5%
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Laboratory Tests 

and Methods 

792



Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263, ASTM D2216

Calculated Porosity: ASTM D7263

Particle Size Analysis: ASTM D7928, ASTM D6913

Double Hydrometer: ASTM D4221

USCS (ASTM) Classification: ASTM D6913, ASTM D4318, ASTM D2487

Atterberg Limits: ASTM D4318

Visual-Manual Description: ASTM D2488

Direct Shear
Consolidated Drained:

ASTM D3080

Collapse Potential of Soils: ASTM D5333

Carbonate Content:  ASTM D4373

pH: ASTM D4972

Resistivity: ASTM G187

Tests and Methods 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Initial Properties  
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L1-02B HAT01-11.1904001-002 4.9 NA --- --- NA NA NA

L1-02B (BM) HAT01-11.1904001-002 (BM) 2.7 NA --- --- NA NA NA

L1-03B HAT01-11.1904001-003 2.7 NA --- --- NA NA NA

L1-03B (BM) HAT01-11.1904001-003 (BM) 1.7 NA --- --- NA NA NA

L1-11B HAT01-11.1904001-001 4.7 NA --- --- NA NA NA

L1-11B (BM) HAT01-11.1904001-001 (BM) 1.7 NA --- --- NA NA NA

L2-01B (BM) HAT01-11.1904001-004 (BM) 0.9 NA --- --- NA NA NA

L3-01RB HAT01-11.1904001-065 8.5 NA --- --- NA NA NA

L3-01RM HAT01-11.1904001-053 12.8 NA --- --- NA NA NA

L3-01RT HAT01-11.1904001-038 13.3 23.9 --- --- 1.81 2.04 31.9

L3-02B HAT01-11.1904001-006 7.0 NA --- --- NA NA NA

L3-02B (BM) HAT01-11.1904001-006 (BM) 2.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

60



Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L3-02RB HAT01-11.1904001-066 8.4 NA --- --- NA NA NA

L3-02RM HAT01-11.1904001-054 15.4 NA --- --- NA NA NA

L3-02RT HAT01-11.1904001-039 10.2 18.5 --- --- 1.81 1.99 31.8

L3-03B HAT01-11.1904001-007 5.6 NA --- --- NA NA NA

L3-03B (BM) HAT01-11.1904001-007 (BM) 3.4 NA --- --- NA NA NA

L3-03RB HAT01-11.1904001-067 12.4 NA --- --- NA NA NA

L3-03RM HAT01-11.1904001-055 14.6 NA --- --- NA NA NA

L3-03RT HAT01-11.1904001-040 11.7 20.9 --- --- 1.78 1.99 32.7

L3-11B HAT01-11.1904001-005 8.5 NA --- --- NA NA NA

L3-11B (BM) HAT01-11.1904001-005 (BM) 1.2 NA --- --- NA NA NA

L4-01B (BM) HAT01-11.1904001-008 (BM) 0.6 NA --- --- NA NA NA

L4-02B (BM) HAT01-11.1904001-009 (BM) 3.5 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-03B (BM) HAT01-11.1904001-010 (BM) 3.1 NA --- --- NA NA NA

L4-11B (BM) HAT01-11.1904001-024 (BM) 1.7 NA --- --- NA NA NA

L5-01B (BM) HAT01-11.1904001-011 (BM) 0.3 NA --- --- NA NA NA

L5-01RB HAT01-11.1904001-068 10.1 NA --- --- NA NA NA

L5-01RM HAT01-11.1904001-056 12.4 NA --- --- NA NA NA

L5-01RT HAT01-11.1904001-041 9.2 15.3 --- --- 1.66 1.82 37.2

L5-02B HAT01-11.1904001-012 3.8 NA --- --- NA NA NA

L5-02B (BM) HAT01-11.1904001-012 (BM) 2.2 NA --- --- NA NA NA

L5-02RB HAT01-11.1904001-069 12.4 NA --- --- NA NA NA

L5-02RM HAT01-11.1904001-057 12.0 NA --- --- NA NA NA

L5-02RT HAT01-11.1904001-042 13.3 23.0 --- --- 1.72 1.95 35.0

L5-03B HAT01-11.1904001-013 4.0 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-03B (BM) HAT01-11.1904001-013 (BM) 2.3 NA --- --- NA NA NA

L5-03RB HAT01-11.1904001-070 10.6 NA --- --- NA NA NA

L5-03RM HAT01-11.1904001-058 9.6 NA --- --- NA NA NA

L5-03RT HAT01-11.1904001-043 11.9 21.1 --- --- 1.77 1.99 33.1

L5-11B HAT01-11.1904001-107 4.5 NA --- --- NA NA NA

L5-11B (BM) HAT01-11.1904001-107 (BM) 2.8 NA --- --- NA NA NA

L5-11RB HAT01-11.1904001-108 13.0 NA --- --- NA NA NA

L5-11RM HAT01-11.1904001-109 13.8 NA --- --- NA NA NA

L5-11RT HAT01-11.1904001-110 12.1 20.1 --- --- 1.66 1.86 37.3

L5-21B HAT01-11.1904001-103 4.3 NA --- --- NA NA NA

L5-21B (BM) HAT01-11.1904001-103 (BM) 2.4 NA --- --- NA NA NA

L5-21RB HAT01-11.1904001-104 12.7 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-21RM HAT01-11.1904001-105 12.6 NA --- --- NA NA NA

L5-21RT HAT01-11.1904001-106 11.9 21.2 --- --- 1.78 2.00 32.7

L5-31B HAT01-11.1904001-027 3.9 NA --- --- NA NA NA

L5-31B (BM) HAT01-11.1904001-027 (BM) 2.3 NA --- --- NA NA NA

L5-31RB HAT01-11.1904001-100 12.8 NA --- --- NA NA NA

L5-31RM HAT01-11.1904001-101 13.6 NA --- --- NA NA NA

L5-31RT HAT01-11.1904001-102 12.8 23.0 --- --- 1.80 2.03 32.2

L5-41B (BM) HAT01-11.1904001-095 (BM) 0.4 NA --- --- NA NA NA

L5-41RB HAT01-11.1904001-096 12.7 NA --- --- NA NA NA

L5-41RM HAT01-11.1904001-097 10.5 NA --- --- NA NA NA

L5-41RT HAT01-11.1904001-098 8.8 16.0 --- --- 1.81 1.97 31.6

L5-51B (BM) HAT01-11.1904001-091 (BM) 0.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-51RB HAT01-11.1904001-092 10.8 NA --- --- NA NA NA

L5-51RM HAT01-11.1904001-093 9.4 NA --- --- NA NA NA

L5-51RT HAT01-11.1904001-094 9.2 16.1 --- --- 1.76 1.92 33.6

L5-61B (BM) HAT01-11.1904001-087 (BM) 0.3 NA --- --- NA NA NA

L5-61RB HAT01-11.1904001-088 10.9 NA --- --- NA NA NA

L5-61RM HAT01-11.1904001-089 11.4 NA --- --- NA NA NA

L5-61RT HAT01-11.1904001-090 11.3 17.2 --- --- 1.52 1.69 42.7

L5-01A-RB HAT01-11.1904001-085 14.2 NA --- --- NA NA NA

L5-01A-RU HAT01-11.1904001-086 13.3 NA --- --- NA NA NA

L6-01B (BM) HAT01-11.1904001-014 (BM) 3.3 NA --- --- NA NA NA

L7-01B HAT01-11.1904001-015 2.6 NA --- --- NA NA NA

L7-01B (BM) HAT01-11.1904001-015 (BM) 0.9 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L7-02B HAT01-11.1904001-016 4.9 NA --- --- NA NA NA

L7-02B (BM) HAT01-11.1904001-016 (BM) 2.8 NA --- --- NA NA NA

L7-03B HAT01-11.1904001-017 5.7 NA --- --- NA NA NA

L7-03B (BM) HAT01-11.1904001-017 (BM) 2.6 NA --- --- NA NA NA

L7-11B HAT01-11.1904001-018 6.7 NA --- --- NA NA NA

L7-11B (BM) HAT01-11.1904001-018 (BM) 2.7 NA --- --- NA NA NA

L8-01RB HAT01-11.1904001-071 7.9 NA --- --- NA NA NA

L8-01RM HAT01-11.1904001-059 12.1 NA --- --- NA NA NA

L8-01RT HAT01-11.1904001-047 12.4 19.5 --- --- 1.58 1.77 40.5

L8-02B HAT01-11.1904001-019 4.9 NA --- --- NA NA NA

L8-02B (BM) HAT01-11.1904001-019 (BM) 2.1 NA --- --- NA NA NA

L8-02RB HAT01-11.1904001-072 11.3 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L8-02RM HAT01-11.1904001-060 7.7 NA --- --- NA NA NA

L8-02RT HAT01-11.1904001-048 11.6 19.0 --- --- 1.65 1.84 37.8

L8-03B HAT01-11.1904001-020 4.4 NA --- --- NA NA NA

L8-03B (BM) HAT01-11.1904001-020 (BM) 1.9 NA --- --- NA NA NA

L8-03RB HAT01-11.1904001-073 10.7 NA --- --- NA NA NA

L8-03RM HAT01-11.1904001-061 10.8 NA --- --- NA NA NA

L8-03RT HAT01-11.1904001-049 13.5 21.5 --- --- 1.59 1.81 40.0

L9-01B (BM) HAT01-11.1904001-021 (BM) 2.1 NA --- --- NA NA NA

L10-01B HAT01-11.1904001-022 4.6 NA --- --- NA NA NA

L10-01B (BM) HAT01-11.1904001-022 (BM) 2.1 NA --- --- NA NA NA

L10-02B HAT01-11.1904001-023 3.9 NA --- --- NA NA NA

L10-02B (BM) HAT01-11.1904001-023 (BM) 2.6 NA --- --- NA NA NA

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L11-01B HAT01-11.1904001-025 4.7 NA --- --- NA NA NA

L11-01B (BM) HAT01-11.1904001-025 (BM) 2.0 NA --- --- NA NA NA

L11-02B HAT01-11.1904001-026 4.4 NA --- --- NA NA NA

L11-02B (BM) HAT01-11.1904001-026 (BM) 1.4 NA --- --- NA NA NA

L12-01B (BM) HAT01-11.1904001-028 (BM) 2.1 NA --- --- NA NA NA

L13-01B HAT01-11.1904001-029 4.4 NA --- --- NA NA NA

L13-01B (BM) HAT01-11.1904001-029 (BM) 1.9 NA --- --- NA NA NA

L13-02B HAT01-11.1904001-030 6.4 NA --- --- NA NA NA

L13-02B (BM) HAT01-11.1904001-030 (BM) 3.3 NA --- --- NA NA NA

L13-02RB HAT01-11.1904001-075 10.2 NA --- --- NA NA NA

L13-02RM HAT01-11.1904001-063 11.8 NA --- --- NA NA NA

L13-02RT HAT01-11.1904001-051 10.6 20.0 --- --- 1.88 2.08 28.9

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-01R (1.74 g/cc) 
(97 psf)

HAT01-11.1904002-006 
(1.74 g/cc) (97 psf) 12.9 22.5 --- --- 1.74 1.97 34.2

L4-01R (1.75 g/cc) 
(222 psf)

HAT01-11.1904002-006 
(1.75 g/cc) (222 psf) 12.9 22.5 --- --- 1.75 1.97 34.1

L4-01R (1.80 g/cc) 
(417 psf)

HAT01-11.1904002-006 
(1.80 g/cc) (417 psf) 12.7 23.0 --- --- 1.80 2.03 32.0

L4-01R (1.79 g/cc) 
(1,044 psf)

HAT01-11.1904002-006 
(1.79 g/cc) (1,044 psf) 12.0 21.4 --- --- 1.79 2.00 32.6

L4-01RT (1.82 
g/cc) (409 psf)

HAT01-11.1904002-005 
(1.82 g/cc) (409 psf) 12.7 23.2 --- --- 1.82 2.06 31.2

L4-02R (1.78 g/cc) 
(102 psf)

HAT01-11.1904002-008 
(1.78 g/cc) (102 psf) 12.2 21.8 --- --- 1.78 2.00 32.9

L4-02R (1.73 g/cc) 
(202 psf)

HAT01-11.1904002-008 
(1.73 g/cc) (202 psf) 12.3 21.3 --- --- 1.73 1.95 34.6

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L4-02R (1.72 g/cc) 
(398 psf)

HAT01-11.1904002-008 
(1.72 g/cc) (398 psf) 14.3 24.5 --- --- 1.72 1.97 35.0

L4-02RT (1.77 
g/cc) (363 psf)

HAT01-11.1904002-007 
(1.77 g/cc) (363 psf) 9.1 16.2 --- --- 1.77 1.94 33.0

L4-03R (1.73 g/cc) 
(100 psf)

HAT01-11.1904002-010 
(1.73 g/cc) (100 psf) 13.3 22.9 --- --- 1.73 1.96 34.8

L4-03R (1.74 g/cc) 
(207 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (207 psf) 13.3 23.2 --- --- 1.74 1.97 34.3

L4-03R (1.74 g/cc) 
(413 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (413 psf) 12.9 22.6 --- --- 1.74 1.97 34.2

L4-03RT  (1.77 
g/cc) (399 psf)

HAT01-11.1904002-009 
(1.77 g/cc) (399 psf) 10.6 18.7 --- --- 1.77 1.96 33.1

L4-11RT (1.75 
g/cc) (416 psf)

HAT01-11.1904002-003 
(1.75 g/cc) (416 psf) 10.2 17.8 --- --- 1.75 1.93 34.0

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity (Continued)

Moisture Content
As Received Remolded Dry Bulk Wet Bulk Calculated 

Sample Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity
Number Lab ID (%, g/g) (%, cm3/cm3) (%, g/g) (%, cm3/cm3) (g/cm3) (g/cm3) (%)

L5-01R (1.76 g/cc) 
(107 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (107 psf) 13.5 23.7 --- --- 1.76 2.00 33.6

L5-01R (1.74 g/cc) 
(211 psf)

HAT01-11.1904002-002 
(1.74 g/cc) (211 psf) 13.2 22.9 --- --- 1.74 1.97 34.3

L5-01R (1.76 g/cc) 
(398 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (398 psf) 13.7 24.1 --- --- 1.76 2.00 33.5

L5-01RT (1.70 
g/cc) (399 psf)

HAT01-11.1904002-001 
(1.70 g/cc) (399 psf) 12.7 21.6 --- --- 1.70 1.91 36.0

NA  =  Not analyzed
---  =  This sample was not remolded

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-02B
Lab ID: HAT01-11.1904001-002

Date/Time sampled: 04/10/2019 850

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 171.22
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.54
Tare weight, other (g): 0.00

Dry weight of sample (g): 157.06
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-02B (BM)
Lab ID: HAT01-11.1904001-002 (BM)

Date/Time sampled: 04/10/2019 850

As Received Remolded

Test Date: 8-May-19 ---

Field weight* of sample (g): 5387.55
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 507.36
Tare weight, other (g): 0.00

Dry weight of sample (g): 4753.96
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-03B
Lab ID: HAT01-11.1904001-003

Date/Time sampled: 04/10/2019 900

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 180.17
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 169.12
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-03B (BM)
Lab ID: HAT01-11.1904001-003 (BM)

Date/Time sampled: 04/10/2019 900

As Received Remolded

Test Date: 9-May-19 ---

Field weight* of sample (g): 5114.72
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 527.11
Tare weight, other (g): 0.00

Dry weight of sample (g): 4511.09
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-11B
Lab ID: HAT01-11.1904001-001

Date/Time sampled: 04/10/2019 1045

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 66.53
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 57.36
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L1-11B (BM)
Lab ID: HAT01-11.1904001-001 (BM)

Date/Time sampled: 04/10/2019 1045

As Received Remolded

Test Date: 8-May-19 ---

Field weight* of sample (g): 5511.53
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 524.54
Tare weight, other (g): 0.00

Dry weight of sample (g): 4902.75
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L2-01B (BM)
Lab ID: HAT01-11.1904001-004 (BM)

Date/Time sampled: 04/10/2019 1130

As Received Remolded

Test Date: 10-May-19 ---

Field weight* of sample (g): 7335.50
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 540.12
Tare weight, other (g): 0.00

Dry weight of sample (g): 6734.55
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-01RB
Lab ID: HAT01-11.1904001-065

Date/Time sampled: 04/09/2019 1440

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 59.00
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.46
Tare weight, other (g): 0.00

Dry weight of sample (g): 48.43
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 8.5

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-01RM
Lab ID: HAT01-11.1904001-053

Date/Time sampled: 04/09/2019 1450

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 51.63
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 40.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-01RT
Lab ID: HAT01-11.1904001-038

Date/Time sampled: 04/09/2019 1500

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2336.40
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 389.34
Tare weight, other (g): 0.00

Dry weight of sample (g): 1719.16
Sample volume (cm3): 952.16

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.3

Volumetric Moisture Content (% vol): 23.9

Dry bulk density (g/cm3): 1.81

Wet bulk density (g/cm3): 2.04

Calculated Porosity (% vol): 31.9

Percent Saturation: 75.1

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-02B
Lab ID: HAT01-11.1904001-006

Date/Time sampled: 04/09/2019 930

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 195.81
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 176.93
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 7.0

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-02B (BM)
Lab ID: HAT01-11.1904001-006 (BM)

Date/Time sampled: 04/09/2019 930

As Received Remolded

Test Date: 9-May-19 ---

Field weight* of sample (g): 6699.00
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 539.33
Tare weight, other (g): 0.00

Dry weight of sample (g): 6021.07
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Sacks/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-02RB
Lab ID: HAT01-11.1904001-066

Date/Time sampled: 04/09/2019 1100

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 84.76
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.43
Tare weight, other (g): 0.00

Dry weight of sample (g): 72.25
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 8.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-02RM
Lab ID: HAT01-11.1904001-054

Date/Time sampled: 04/09/2019 1045

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 61.54
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 47.72
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 15.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-02RT
Lab ID: HAT01-11.1904001-039

Date/Time sampled: 04/09/2019 1000

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2300.20
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 389.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 1733.41
Sample volume (cm3): 959.80

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.2

Volumetric Moisture Content (% vol): 18.5

Dry bulk density (g/cm3): 1.81

Wet bulk density (g/cm3): 1.99

Calculated Porosity (% vol): 31.8

Percent Saturation: 58.0

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-03B
Lab ID: HAT01-11.1904001-007

Date/Time sampled: 04/09/2019 1155

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 203.92
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 187.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 5.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-03B (BM)
Lab ID: HAT01-11.1904001-007 (BM)

Date/Time sampled: 04/09/2019 1155

As Received Remolded

Test Date: 10-May-19 ---

Field weight* of sample (g): 5189.40
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 537.01
Tare weight, other (g): 0.00

Dry weight of sample (g): 4499.34
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-03RB
Lab ID: HAT01-11.1904001-067

Date/Time sampled: 04/09/2019 1330

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 55.38
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.45
Tare weight, other (g): 0.00

Dry weight of sample (g): 43.52
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-03RM
Lab ID: HAT01-11.1904001-055

Date/Time sampled: 04/09/2019 1400

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 57.15
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 44.22
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 14.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-03RT
Lab ID: HAT01-11.1904001-040

Date/Time sampled: 04/09/2019 1345

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2316.40
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 409.60
Tare weight, other (g): 0.00

Dry weight of sample (g): 1706.60
Sample volume (cm3): 957.57

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.7

Volumetric Moisture Content (% vol): 20.9

Dry bulk density (g/cm3): 1.78

Wet bulk density (g/cm3): 1.99

Calculated Porosity (% vol): 32.7

Percent Saturation: 63.8

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-11B
Lab ID: HAT01-11.1904001-005

Date/Time sampled: 04/09/2019 1525

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 125.05
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.46
Tare weight, other (g): 0.00

Dry weight of sample (g): 109.33
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 8.5

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L3-11B (BM)
Lab ID: HAT01-11.1904001-005 (BM)

Date/Time sampled: 04/09/2019 1525

As Received Remolded

Test Date: 9-May-19 ---

Field weight* of sample (g): 4924.09
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 531.63
Tare weight, other (g): 0.00

Dry weight of sample (g): 4338.30
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.2

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01B (BM)
Lab ID: HAT01-11.1904001-008 (BM)

Date/Time sampled: 04/17/2019 1045

As Received Remolded

Test Date: 9-May-19 ---

Field weight* of sample (g): 7771.57
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 515.65
Tare weight, other (g): 0.00

Dry weight of sample (g): 7211.60
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Sacks/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02B (BM)
Lab ID: HAT01-11.1904001-009 (BM)

Date/Time sampled: 04/17/2019 1145

As Received Remolded

Test Date: 10-May-19 ---

Field weight* of sample (g): 4907.19
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 525.28
Tare weight, other (g): 0.00

Dry weight of sample (g): 4233.51
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.5

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/A. Bland
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03B (BM)
Lab ID: HAT01-11.1904001-010 (BM)

Date/Time sampled: 04/17/2019 1340

As Received Remolded

Test Date: 10-May-19 ---

Field weight* of sample (g): 5215.83
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 539.24
Tare weight, other (g): 0.00

Dry weight of sample (g): 4534.14
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-11B (BM)
Lab ID: HAT01-11.1904001-024 (BM)

Date/Time sampled: 04/17/2019 1500

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 6009.82
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 531.02
Tare weight, other (g): 0.00

Dry weight of sample (g): 5387.99
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01B (BM)
Lab ID: HAT01-11.1904001-011 (BM)

Date/Time sampled: 04/17/2019 1700

As Received Remolded

Test Date: 11-May-19 ---

Field weight* of sample (g): 6006.50
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 546.13
Tare weight, other (g): 0.00

Dry weight of sample (g): 5445.16
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Sacks/J. Hines
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RB
Lab ID: HAT01-11.1904001-068

Date/Time sampled: 04/18/2019 740

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 198.20
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.46
Tare weight, other (g): 0.00

Dry weight of sample (g): 174.15
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RM
Lab ID: HAT01-11.1904001-056

Date/Time sampled: 04/18/2019 750

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 126.12
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 106.41
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RT
Lab ID: HAT01-11.1904001-041

Date/Time sampled: 04/18/2019 800

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2132.60
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 391.06
Tare weight, other (g): 0.00

Dry weight of sample (g): 1594.84
Sample volume (cm3): 958.69

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.2

Volumetric Moisture Content (% vol): 15.3

Dry bulk density (g/cm3): 1.66

Wet bulk density (g/cm3): 1.82

Calculated Porosity (% vol): 37.2

Percent Saturation: 41.1

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-02B
Lab ID: HAT01-11.1904001-012

Date/Time sampled: 04/18/2019 1230

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 150.98
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.46
Tare weight, other (g): 0.00

Dry weight of sample (g): 139.27
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-02B (BM)
Lab ID: HAT01-11.1904001-012 (BM)

Date/Time sampled: 04/18/2019 1230

As Received Remolded

Test Date: 11-May-19 ---

Field weight* of sample (g): 4899.34
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 545.94
Tare weight, other (g): 0.00

Dry weight of sample (g): 4258.71
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.2

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-02RB
Lab ID: HAT01-11.1904001-069

Date/Time sampled: 04/18/2019 1240

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 169.61
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 145.18
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-02RM
Lab ID: HAT01-11.1904001-057

Date/Time sampled: 04/18/2019 1235

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 206.73
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.52
Tare weight, other (g): 0.00

Dry weight of sample (g): 178.75
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.0

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-02RT
Lab ID: HAT01-11.1904001-042

Date/Time sampled: 04/18/2019 1235

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2272.80
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 408.30
Tare weight, other (g): 0.00

Dry weight of sample (g): 1645.30
Sample volume (cm3): 954.67

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.3

Volumetric Moisture Content (% vol): 23.0

Dry bulk density (g/cm3): 1.72

Wet bulk density (g/cm3): 1.95

Calculated Porosity (% vol): 35.0

Percent Saturation: 65.7

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-03B
Lab ID: HAT01-11.1904001-013

Date/Time sampled: 04/18/2019 1015

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 194.61
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 180.98
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.0

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-03B (BM)
Lab ID: HAT01-11.1904001-013 (BM)

Date/Time sampled: 04/18/2019 1015

As Received Remolded

Test Date: 11-May-19 ---

Field weight* of sample (g): 5398.35
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 512.27
Tare weight, other (g): 0.00

Dry weight of sample (g): 4774.36
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-03RB
Lab ID: HAT01-11.1904001-070

Date/Time sampled: 04/18/2019 1020

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 169.07
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 147.07
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-03RM
Lab ID: HAT01-11.1904001-058

Date/Time sampled: 04/18/2019 1020

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 109.48
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 93.99
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-03RT
Lab ID: HAT01-11.1904001-043

Date/Time sampled: 04/18/2019 1020

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2223.00
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 409.40
Tare weight, other (g): 0.00

Dry weight of sample (g): 1620.60
Sample volume (cm3): 913.49

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.9

Volumetric Moisture Content (% vol): 21.1

Dry bulk density (g/cm3): 1.77

Wet bulk density (g/cm3): 1.99

Calculated Porosity (% vol): 33.1

Percent Saturation: 63.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-11B
Lab ID: HAT01-11.1904001-107

Date/Time sampled: 04/18/2019 1150

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 163.64
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.61
Tare weight, other (g): 0.00

Dry weight of sample (g): 150.28
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.5

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-11B (BM)
Lab ID: HAT01-11.1904001-107 (BM)

Date/Time sampled: 04/18/2019 1150

As Received Remolded

Test Date: 22-May-19 ---

Field weight* of sample (g): 5384.00
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 504.15
Tare weight, other (g): 0.00

Dry weight of sample (g): 4748.29
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Bland/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-11RB
Lab ID: HAT01-11.1904001-108

Date/Time sampled: 04/18/2019 1155

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 174.96
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 149.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.0

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

114

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-11RM
Lab ID: HAT01-11.1904001-109

Date/Time sampled: 04/18/2019 1150

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 125.54
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.54
Tare weight, other (g): 0.00

Dry weight of sample (g): 104.53
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-11RT
Lab ID: HAT01-11.1904001-110

Date/Time sampled: 04/18/2019 1200

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2170.90
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 389.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 1588.99
Sample volume (cm3): 956.39

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.1

Volumetric Moisture Content (% vol): 20.1

Dry bulk density (g/cm3): 1.66

Wet bulk density (g/cm3): 1.86

Calculated Porosity (% vol): 37.3

Percent Saturation: 53.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-21B
Lab ID: HAT01-11.1904001-103

Date/Time sampled: 04/18/2019 1125

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 140.12
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 128.12
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-21B (BM)
Lab ID: HAT01-11.1904001-103 (BM)

Date/Time sampled: 04/18/2019 1125

As Received Remolded

Test Date: 22-May-19 ---

Field weight* of sample (g): 5003.15
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 511.63
Tare weight, other (g): 0.00

Dry weight of sample (g): 4385.18
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Bland/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-21RB
Lab ID: HAT01-11.1904001-104

Date/Time sampled: 04/18/2019 1120

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 179.82
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.52
Tare weight, other (g): 0.00

Dry weight of sample (g): 153.79
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-21RM
Lab ID: HAT01-11.1904001-105

Date/Time sampled: 04/18/2019 1125

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 121.34
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 102.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-21RT
Lab ID: HAT01-11.1904001-106

Date/Time sampled: 04/18/2019 1120

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2258.70
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 408.90
Tare weight, other (g): 0.00

Dry weight of sample (g): 1653.50
Sample volume (cm3): 926.98

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.9

Volumetric Moisture Content (% vol): 21.2

Dry bulk density (g/cm3): 1.78

Wet bulk density (g/cm3): 2.00

Calculated Porosity (% vol): 32.7

Percent Saturation: 64.8

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-31B
Lab ID: HAT01-11.1904001-027

Date/Time sampled: 04/18/2019 1045

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 210.71
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 196.49
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-31B (BM)
Lab ID: HAT01-11.1904001-027 (BM)

Date/Time sampled: 04/18/2019 1045

As Received Remolded

Test Date: 17-May-19 ---

Field weight* of sample (g): 5135.11
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 519.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 4513.19
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-31RB
Lab ID: HAT01-11.1904001-100

Date/Time sampled: 04/18/2019 1045

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 159.98
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 136.04
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-31RM
Lab ID: HAT01-11.1904001-101

Date/Time sampled: 04/18/2019 1045

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 120.66
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 100.48
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-31RT
Lab ID: HAT01-11.1904001-102

Date/Time sampled: 04/18/2019 1045

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2171.10
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 409.30
Tare weight, other (g): 0.00

Dry weight of sample (g): 1561.90
Sample volume (cm3): 869.49

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.8

Volumetric Moisture Content (% vol): 23.0

Dry bulk density (g/cm3): 1.80

Wet bulk density (g/cm3): 2.03

Calculated Porosity (% vol): 32.2

Percent Saturation: 71.4

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-41B (BM)
Lab ID: HAT01-11.1904001-095 (BM)

Date/Time sampled: 04/18/2019 940

As Received Remolded

Test Date: 21-May-19 ---

Field weight* of sample (g): 5336.15
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 531.63
Tare weight, other (g): 0.00

Dry weight of sample (g): 4785.05
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Bland/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-41RB
Lab ID: HAT01-11.1904001-096

Date/Time sampled: 04/18/2019 945

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 177.38
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 151.63
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-41RM
Lab ID: HAT01-11.1904001-097

Date/Time sampled: 04/18/2019 945

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 169.09
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 147.10
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.5

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-41RT
Lab ID: HAT01-11.1904001-098

Date/Time sampled: 04/18/2019 945

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2296.50
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 411.40
Tare weight, other (g): 0.00

Dry weight of sample (g): 1732.20
Sample volume (cm3): 956.21

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 8.8

Volumetric Moisture Content (% vol): 16.0

Dry bulk density (g/cm3): 1.81

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 31.6

Percent Saturation: 50.5

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-51B (BM)
Lab ID: HAT01-11.1904001-091 (BM)

Date/Time sampled: 04/18/2019 900

As Received Remolded

Test Date: 21-May-19 ---

Field weight* of sample (g): 5816.16
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 515.65
Tare weight, other (g): 0.00

Dry weight of sample (g): 5285.08
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

131

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-51RB
Lab ID: HAT01-11.1904001-092

Date/Time sampled: 04/18/2019 915

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 189.72
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.53
Tare weight, other (g): 0.00

Dry weight of sample (g): 165.35
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

132

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-51RM
Lab ID: HAT01-11.1904001-093

Date/Time sampled: 04/18/2019 915

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 151.01
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 132.06
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-51RT
Lab ID: HAT01-11.1904001-094

Date/Time sampled: 04/18/2019 915

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2249.20
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 407.70
Tare weight, other (g): 0.00

Dry weight of sample (g): 1686.80
Sample volume (cm3): 958.87

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.2

Volumetric Moisture Content (% vol): 16.1

Dry bulk density (g/cm3): 1.76

Wet bulk density (g/cm3): 1.92

Calculated Porosity (% vol): 33.6

Percent Saturation: 48.0

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

134

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-61B (BM)
Lab ID: HAT01-11.1904001-087 (BM)

Date/Time sampled: 04/18/2019 815

As Received Remolded

Test Date: 17-May-19 ---

Field weight* of sample (g): 5721.01
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 527.11
Tare weight, other (g): 0.00

Dry weight of sample (g): 5179.51
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Bland/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-61RB
Lab ID: HAT01-11.1904001-088

Date/Time sampled: 04/18/2019 830

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 177.10
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 153.90
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-61RM
Lab ID: HAT01-11.1904001-089

Date/Time sampled: 04/18/2019 830

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 152.76
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.46
Tare weight, other (g): 0.00

Dry weight of sample (g): 131.34
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-61RT
Lab ID: HAT01-11.1904001-090

Date/Time sampled: 04/18/2019 830

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2028.20
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 409.60
Tare weight, other (g): 0.00

Dry weight of sample (g): 1454.20
Sample volume (cm3): 958.17

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.3

Volumetric Moisture Content (% vol): 17.2

Dry bulk density (g/cm3): 1.52

Wet bulk density (g/cm3): 1.69

Calculated Porosity (% vol): 42.7

Percent Saturation: 40.2

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01A-RB
Lab ID: HAT01-11.1904001-085

Date/Time sampled: 04/17/2019 1650

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 103.64
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 85.07
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 14.2

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01A-RU
Lab ID: HAT01-11.1904001-086

Date/Time sampled: 04/17/2019 1655

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 111.96
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.52
Tare weight, other (g): 0.00

Dry weight of sample (g): 93.06
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L6-01B (BM)
Lab ID: HAT01-11.1904001-014 (BM)

Date/Time sampled: 04/17/2019 1000

As Received Remolded

Test Date: 11-May-19 ---

Field weight* of sample (g): 5441.61
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 528.99
Tare weight, other (g): 0.00

Dry weight of sample (g): 4755.54
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-01B
Lab ID: HAT01-11.1904001-015

Date/Time sampled: 04/16/2017 1520

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 198.26
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.41
Tare weight, other (g): 0.00

Dry weight of sample (g): 186.93
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-01B (BM)
Lab ID: HAT01-11.1904001-015 (BM)

Date/Time sampled: 04/16/2017 1520

As Received Remolded

Test Date: 13-May-19 ---

Field weight* of sample (g): 6197.48
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 531.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 5615.84
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 0.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-02B
Lab ID: HAT01-11.1904001-016

Date/Time sampled: 04/16/2019 1630

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 112.11
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 100.68
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-02B (BM)
Lab ID: HAT01-11.1904001-016 (BM)

Date/Time sampled: 04/16/2019 1630

As Received Remolded

Test Date: 13-May-19 ---

Field weight* of sample (g): 4725.62
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 500.71
Tare weight, other (g): 0.00

Dry weight of sample (g): 4108.46
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-03B
Lab ID: HAT01-11.1904001-017

Date/Time sampled: 04/16/2019 1705

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 111.03
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 98.87
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 5.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-03B (BM)
Lab ID: HAT01-11.1904001-017 (BM)

Date/Time sampled: 04/16/2019 1705

As Received Remolded

Test Date: 13-May-19 ---

Field weight* of sample (g): 5356.19
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 531.60
Tare weight, other (g): 0.00

Dry weight of sample (g): 4703.06
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-11B
Lab ID: HAT01-11.1904001-018

Date/Time sampled: 04/17/2019 825

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 161.03
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 144.84
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 6.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L7-11B (BM)
Lab ID: HAT01-11.1904001-018 (BM)

Date/Time sampled: 04/17/2019 825

As Received Remolded

Test Date: 13-May-19 ---

Field weight* of sample (g): 5708.33
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 530.20
Tare weight, other (g): 0.00

Dry weight of sample (g): 5040.29
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-01RB
Lab ID: HAT01-11.1904001-071

Date/Time sampled: 04/10/2019 1515

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 81.55
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 69.57
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 7.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-01RM
Lab ID: HAT01-11.1904001-059

Date/Time sampled: 04/11/2019 1530

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 81.62
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 67.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-01RT
Lab ID: HAT01-11.1904001-047

Date/Time sampled: 04/10/2019 1545

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2086.60
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 388.30
Tare weight, other (g): 0.00

Dry weight of sample (g): 1511.50
Sample volume (cm3): 958.24

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.4

Volumetric Moisture Content (% vol): 19.5

Dry bulk density (g/cm3): 1.58

Wet bulk density (g/cm3): 1.77

Calculated Porosity (% vol): 40.5

Percent Saturation: 48.2

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-02B
Lab ID: HAT01-11.1904001-019

Date/Time sampled: 04/10/2019 1600

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 107.25
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 96.09
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-02B (BM)
Lab ID: HAT01-11.1904001-019 (BM)

Date/Time sampled: 04/10/2019 1600

As Received Remolded

Test Date: 14-May-19 ---

Field weight* of sample (g): 5472.56
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 798.03
Tare weight, other (g): 0.00

Dry weight of sample (g): 4576.24
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-02RB
Lab ID: HAT01-11.1904001-072

Date/Time sampled: 04/10/2019 1620

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 80.56
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 66.55
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-02RM
Lab ID: HAT01-11.1904001-060

Date/Time sampled: 04/10/2019 1625

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 78.66
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 67.00
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 7.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-02RT
Lab ID: HAT01-11.1904001-048

Date/Time sampled: 04/10/2019 1615

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2155.00
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 388.57
Tare weight, other (g): 0.00

Dry weight of sample (g): 1583.53
Sample volume (cm3): 960.39

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.6

Volumetric Moisture Content (% vol): 19.0

Dry bulk density (g/cm3): 1.65

Wet bulk density (g/cm3): 1.84

Calculated Porosity (% vol): 37.8

Percent Saturation: 50.4

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-03B
Lab ID: HAT01-11.1904001-020

Date/Time sampled: 04/11/2019 840

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 176.75
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 163.10
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-03B (BM)
Lab ID: HAT01-11.1904001-020 (BM)

Date/Time sampled: 04/11/2019 840

As Received Remolded

Test Date: 14-May-19 ---

Field weight* of sample (g): 7059.09
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 528.12
Tare weight, other (g): 0.00

Dry weight of sample (g): 6411.01
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-03RB
Lab ID: HAT01-11.1904001-073

Date/Time sampled: 04/11/2019 855

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 142.75
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 123.04
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-03RM
Lab ID: HAT01-11.1904001-061

Date/Time sampled: 04/10/2019 900

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 38.35
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 28.78
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L8-03RT
Lab ID: HAT01-11.1904001-049

Date/Time sampled: 04/11/2019 915

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2141.60
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 408.40
Tare weight, other (g): 0.00

Dry weight of sample (g): 1526.50
Sample volume (cm3): 959.40

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.5

Volumetric Moisture Content (% vol): 21.5

Dry bulk density (g/cm3): 1.59

Wet bulk density (g/cm3): 1.81

Calculated Porosity (% vol): 40.0

Percent Saturation: 53.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L9-01B (BM)
Lab ID: HAT01-11.1904001-021 (BM)

Date/Time sampled: 04/11/2019 1350

As Received Remolded

Test Date: 14-May-19 ---

Field weight* of sample (g): 5228.85
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 865.71
Tare weight, other (g): 0.00

Dry weight of sample (g): 4271.47
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L10-01B
Lab ID: HAT01-11.1904001-022

Date/Time sampled: 04/11/2019 1030

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 146.08
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 133.43
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L10-01B (BM)
Lab ID: HAT01-11.1904001-022 (BM)

Date/Time sampled: 04/11/2019 1030

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 6363.65
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 827.10
Tare weight, other (g): 0.00

Dry weight of sample (g): 5420.41
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L10-02B
Lab ID: HAT01-11.1904001-023

Date/Time sampled: 04/11/2019 1130

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 171.16
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 158.52
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L10-02B (BM)
Lab ID: HAT01-11.1904001-023 (BM)

Date/Time sampled: 04/11/2019 1130

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 5577.61
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 532.02
Tare weight, other (g): 0.00

Dry weight of sample (g): 4919.28
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.6

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L11-01B
Lab ID: HAT01-11.1904001-025

Date/Time sampled: 04/11/2019 1510

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 109.71
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 98.60
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.7

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L11-01B (BM)
Lab ID: HAT01-11.1904001-025 (BM)

Date/Time sampled: 04/11/2019 1510

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 6086.12
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 572.91
Tare weight, other (g): 0.00

Dry weight of sample (g): 5406.88
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.0

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L11-02B
Lab ID: HAT01-11.1904001-026

Date/Time sampled: 04/11/2019 1545

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 105.67
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.54
Tare weight, other (g): 0.00

Dry weight of sample (g): 94.98
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L11-02B (BM)
Lab ID: HAT01-11.1904001-026 (BM)

Date/Time sampled: 04/11/2019 1545

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 5890.74
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 517.51
Tare weight, other (g): 0.00

Dry weight of sample (g): 5299.73
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L12-01B (BM)
Lab ID: HAT01-11.1904001-028 (BM)

Date/Time sampled: 04/12/2019 940

As Received Remolded

Test Date: 17-May-19 ---

Field weight* of sample (g): 5349.88
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 528.67
Tare weight, other (g): 0.00

Dry weight of sample (g): 4722.80
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 2.1

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-01B
Lab ID: HAT01-11.1904001-029

Date/Time sampled: 04/11/2019 1700

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 106.30
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.49
Tare weight, other (g): 0.00

Dry weight of sample (g): 95.60
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 4.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-01B (BM)
Lab ID: HAT01-11.1904001-029 (BM)

Date/Time sampled: 04/11/2019 1700

As Received Remolded

Test Date: 17-May-19 ---

Field weight* of sample (g): 5464.13
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 525.30
Tare weight, other (g): 0.00

Dry weight of sample (g): 4846.47
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 1.9

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-02B
Lab ID: HAT01-11.1904001-030

Date/Time sampled: 04/12/2019 830

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 72.47
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.47
Tare weight, other (g): 0.00

Dry weight of sample (g): 62.02
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 6.4

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-02B (BM)
Lab ID: HAT01-11.1904001-030 (BM)

Date/Time sampled: 04/12/2019 830

As Received Remolded

Test Date: 17-May-19 ---

Field weight* of sample (g): 5327.24
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 524.50
Tare weight, other (g): 0.00

Dry weight of sample (g): 4647.11
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 3.3

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: J. Hines/ A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines 

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-02RB
Lab ID: HAT01-11.1904001-075

Date/Time sampled: 04/12/2019 835

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 168.13
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 146.65
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.2

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-02RM
Lab ID: HAT01-11.1904001-063

Date/Time sampled: 04/12/2019 850

As Received Remolded

Test Date: 31-May-19 ---

Field weight* of sample (g): 210.29
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 6.48
Tare weight, other (g): 0.00

Dry weight of sample (g): 182.38
Sample volume (cm3): NA

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 11.8

Volumetric Moisture Content (% vol): NA

Dry bulk density (g/cm3): NA

Wet bulk density (g/cm3): NA

Calculated Porosity (% vol): NA

Percent Saturation: NA

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L13-02RT
Lab ID: HAT01-11.1904001-051

Date/Time sampled: 04/12/2019 900

As Received Remolded

Test Date: 15-May-19 ---

Field weight* of sample (g): 2382.60
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 389.27
Tare weight, other (g): 0.00

Dry weight of sample (g): 1801.93
Sample volume (cm3): 956.60

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.6

Volumetric Moisture Content (% vol): 20.0

Dry bulk density (g/cm3): 1.88

Wet bulk density (g/cm3): 2.08

Calculated Porosity (% vol): 28.9

Percent Saturation: 69.2

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

179

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.74 g/cc) (97 psf)
Lab ID: HAT01-11.1904002-006 (1.74 g/cc) (97 psf)

Date/Time sampled: 04/17/2019 1100

As Received Remolded

Test Date: 29-May-19 ---

Field weight* of sample (g): 158.26
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 140.17
Sample volume (cm3): 80.38

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.9

Volumetric Moisture Content (% vol): 22.5

Dry bulk density (g/cm3): 1.74

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 34.2

Percent Saturation: 65.8

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.75 g/cc) (222 psf)
Lab ID: HAT01-11.1904002-006 (1.75 g/cc) (222 psf)

Date/Time sampled: 04/17/2019 1100

As Received Remolded

Test Date: 29-May-19 ---

Field weight* of sample (g): 158.30
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 140.23
Sample volume (cm3): 80.26

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.9

Volumetric Moisture Content (% vol): 22.5

Dry bulk density (g/cm3): 1.75

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 34.1

Percent Saturation: 66.1

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.80 g/cc) (417 psf)
Lab ID: HAT01-11.1904002-006 (1.80 g/cc) (417 psf)

Date/Time sampled: 04/17/2019 1100

As Received Remolded

Test Date: 29-May-19 ---

Field weight* of sample (g): 161.99
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 143.68
Sample volume (cm3): 79.71

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.7

Volumetric Moisture Content (% vol): 23.0

Dry bulk density (g/cm3): 1.80

Wet bulk density (g/cm3): 2.03

Calculated Porosity (% vol): 32.0

Percent Saturation: 71.8

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.79 g/cc) (1,044 psf)
Lab ID: HAT01-11.1904002-006 (1.79 g/cc) (1,044 psf)

Date/Time sampled: 04/17/2019 1100

As Received Remolded

Test Date: 14-Jun-19 ---

Field weight* of sample (g): 160.71
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 143.52
Sample volume (cm3): 80.38

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.0

Volumetric Moisture Content (% vol): 21.4

Dry bulk density (g/cm3): 1.79

Wet bulk density (g/cm3): 2.00

Calculated Porosity (% vol): 32.6

Percent Saturation: 65.5

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01RT (1.82 g/cc) (409 psf)
Lab ID: HAT01-11.1904002-005 (1.82 g/cc) (409 psf)

Date/Time sampled: 04/17/2019 1100

As Received Remolded

Test Date: 13-Aug-19 ---

Field weight* of sample (g): 165.04
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 146.43
Sample volume (cm3): 80.29

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.7

Volumetric Moisture Content (% vol): 23.2

Dry bulk density (g/cm3): 1.82

Wet bulk density (g/cm3): 2.06

Calculated Porosity (% vol): 31.2

Percent Saturation: 74.3

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.72 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-008 (1.72 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1300

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 157.74
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 138.06
Sample volume (cm3): 80.19

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 14.3

Volumetric Moisture Content (% vol): 24.5

Dry bulk density (g/cm3): 1.72

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 35.0

Percent Saturation: 70.0

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.73 g/cc) (202 psf)
Lab ID: HAT01-11.1904002-008 (1.73 g/cc) (202 psf)

Date/Time sampled: 04/17/2019 1300

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 160.63
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 143.07
Sample volume (cm3): 82.54

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.3

Volumetric Moisture Content (% vol): 21.3

Dry bulk density (g/cm3): 1.73

Wet bulk density (g/cm3): 1.95

Calculated Porosity (% vol): 34.6

Percent Saturation: 61.5

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.78 g/cc) (102 psf)
Lab ID: HAT01-11.1904002-008 (1.78 g/cc) (102 psf)

Date/Time sampled: 04/17/2019 1300

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 160.06
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 142.61
Sample volume (cm3): 80.15

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.2

Volumetric Moisture Content (% vol): 21.8

Dry bulk density (g/cm3): 1.78

Wet bulk density (g/cm3): 2.00

Calculated Porosity (% vol): 32.9

Percent Saturation: 66.3

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02RT (1.77 g/cc) (363 psf)
Lab ID: HAT01-11.1904002-007 (1.77 g/cc) (363 psf)

Date/Time sampled: 04/17/2019 1300

As Received Remolded

Test Date: 15-Aug-19 ---

Field weight* of sample (g): 155.37
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 142.40
Sample volume (cm3): 80.24

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.1

Volumetric Moisture Content (% vol): 16.2

Dry bulk density (g/cm3): 1.77

Wet bulk density (g/cm3): 1.94

Calculated Porosity (% vol): 33.0

Percent Saturation: 48.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (413 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (413 psf) 

Date/Time sampled: 04/17/2019 1415

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 157.98
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 139.87
Sample volume (cm3): 80.25

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.9

Volumetric Moisture Content (% vol): 22.6

Dry bulk density (g/cm3): 1.74

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 34.2

Percent Saturation: 65.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (207 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (207 psf) 

Date/Time sampled: 04/17/2019 1415

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 158.27
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 139.67
Sample volume (cm3): 80.28

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.3

Volumetric Moisture Content (% vol): 23.2

Dry bulk density (g/cm3): 1.74

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 34.3

Percent Saturation: 67.5

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.73 g/cc) (100 psf)
Lab ID: HAT01-11.1904002-010 (1.73 g/cc) (100 psf)

Date/Time sampled: 04/17/2019 1415

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 156.93
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 138.55
Sample volume (cm3): 80.16

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.3

Volumetric Moisture Content (% vol): 22.9

Dry bulk density (g/cm3): 1.73

Wet bulk density (g/cm3): 1.96

Calculated Porosity (% vol): 34.8

Percent Saturation: 65.9

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03RT  (1.77 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-009 (1.77 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1415

As Received Remolded

Test Date: 14-Aug-19 ---

Field weight* of sample (g): 157.31
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 142.28
Sample volume (cm3): 80.27

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.6

Volumetric Moisture Content (% vol): 18.7

Dry bulk density (g/cm3): 1.77

Wet bulk density (g/cm3): 1.96

Calculated Porosity (% vol): 33.1

Percent Saturation: 56.5

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-11RT (1.75 g/cc) (416 psf)
Lab ID: HAT01-11.1904002-003 (1.75 g/cc) (416 psf)

Date/Time sampled: 04/17/2019 1540

As Received Remolded

Test Date: 15-Aug-19 ---

Field weight* of sample (g): 154.67
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 140.38
Sample volume (cm3): 80.27

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 10.2

Volumetric Moisture Content (% vol): 17.8

Dry bulk density (g/cm3): 1.75

Wet bulk density (g/cm3): 1.93

Calculated Porosity (% vol): 34.0

Percent Saturation: 52.4

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1655

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 160.84
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 141.50
Sample volume (cm3): 80.28

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.7

Volumetric Moisture Content (% vol): 24.1

Dry bulk density (g/cm3): 1.76

Wet bulk density (g/cm3): 2.00

Calculated Porosity (% vol): 33.5

Percent Saturation: 72.0

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded

194

Dani e l B. Stephens & Associates, Inc. 



Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.74 g/cc) (211 psf)
Lab ID: HAT01-11.1904002-002 (1.74 g/cc) (211 psf)

Date/Time sampled: 04/17/2019 1655

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 158.06
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 139.67
Sample volume (cm3): 80.22

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.2

Volumetric Moisture Content (% vol): 22.9

Dry bulk density (g/cm3): 1.74

Wet bulk density (g/cm3): 1.97

Calculated Porosity (% vol): 34.3

Percent Saturation: 66.8

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (107 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (107 psf)

Date/Time sampled: 04/17/2019 1655

As Received Remolded

Test Date: 22-Aug-19 ---

Field weight* of sample (g): 160.38
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 141.31
Sample volume (cm3): 80.36

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 13.5

Volumetric Moisture Content (% vol): 23.7

Dry bulk density (g/cm3): 1.76

Wet bulk density (g/cm3): 2.00

Calculated Porosity (% vol): 33.6

Percent Saturation: 70.5

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Data for Initial Moisture Content,

Bulk Density, Porosity, and Percent Saturation

                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RT (1.70 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-001 (1.70 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1655

As Received Remolded

Test Date: 13-Aug-19 ---

Field weight* of sample (g): 153.50
Tare weight, ring (g): 0.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 136.20
Sample volume (cm3): 80.25

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 12.7

Volumetric Moisture Content (% vol): 21.6

Dry bulk density (g/cm3): 1.70

Wet bulk density (g/cm3): 1.91

Calculated Porosity (% vol): 36.0

Percent Saturation: 60.0

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Comments:

     *  Weight including tares
     NA  =  Not analyzed
     ---  =  This sample was not remolded
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Particle Size Analysis  
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Summary of Particle Size Characteristics

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
USCS

Classification

A-1 HAT01-11.1904001-077 0.066 0.13 0.15 2.3 1.2 WS/H Silty sand (SM)

A-2 HAT01-11.1904001-074 0.070 0.14 0.15 2.1 1.2 WS/H Poorly-graded sand with silt 
(SP-SM)

A-3 HAT01-11.1904001-062 0.039 0.13 0.15 3.8 1.4 WS/H Silty sand (SM)

ASM-1 HAT01-11.1904001-078 0.068 0.12 0.12 1.8 1.1 WS/H Silty sand (SM)

ASM-2 HAT01-11.1904001-079 0.080 0.13 0.14 1.8 1.1 WS/H Poorly-graded sand with silt 
(SP-SM)

L1-02B HAT01-11.1904001-002 0.33 16 20 61 9.0 WS/H Poorly-graded gravel with 
sand (GP)s

L1-03B HAT01-11.1904001-003 5.1 16 20 3.9 1.2 WS/H Poorly-graded gravel (GP)

L1-11B HAT01-11.1904001-001 5.0 20 25 5.0 1.4 WS/H Well-graded gravel (GW)

L2-01B HAT01-11.1904001-004 12 24 27 2.3 1.2 WS/H Poorly-graded gravel (GP)

L3-01RB HAT01-11.1904001-065 0.0040 0.12 0.14 35 8.3 WS/H Silty sand (SM)

L3-01RM HAT01-11.1904001-053 0.018 0.13 0.16 8.9 2.9 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L3-01RT HAT01-11.1904001-038 0.0064 0.13 0.15 23 7.4 WS/H Silty sand (SM)

L3-02B HAT01-11.1904001-006 1.2 25 28 23 9.6 WS/H Poorly-graded gravel (GP)

L3-02RB HAT01-11.1904001-066 0.043 0.13 0.16 3.7 1.4 WS/H Silty sand (SM)

L3-02RM HAT01-11.1904001-054 0.027 0.12 0.14 5.2 2.0 WS/H Silty sand (SM)

L3-02RT HAT01-11.1904001-039 0.012 0.12 0.14 12 3.7 WS/H Silty sand (SM)

L3-03B HAT01-11.1904001-007 0.15 13 17 113 15 WS/H Classification by ASTM 2487 
requires Atterberg test

L3-03RB HAT01-11.1904001-067 0.015 0.13 0.15 10 3.6 WS/H Silty sand (SM)

L3-03RM HAT01-11.1904001-055 0.027 0.12 0.14 5.2 2.0 WS/H Silty sand (SM)

L3-03RT HAT01-11.1904001-040 0.013 0.12 0.14 11 3.9 WS/H Silty sand (SM)

L3-11B HAT01-11.1904001-005 7.8 18 20 2.6 1.1 WS/H Poorly-graded gravel (GP)

L4-01B HAT01-11.1904001-008 16 31 34 2.1 1.2 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L4-02B HAT01-11.1904001-009 0.10 8.8 14 140 5.2 WS/H Classification by ASTM 2487 
requires Atterberg test

L4-03B HAT01-11.1904001-010 0.13 13 20 154 8.9 WS/H Classification by ASTM 2487 
requires Atterberg test

L4-11B HAT01-11.1904001-024 4.9 23 26 5.3 1.8 WS/H Well-graded gravel (GW)

L5-01B HAT01-11.1904001-011 13 27 30 2.3 1.1 WS/H Poorly-graded gravel (GP)

L5-01C HAT01-11.1904001-034 0.073 17 22 301 0.036 WS/H Poorly-graded gravel with silt 
and sand (GP-GM)s

L5-01RB HAT01-11.1904001-068 0.011 0.12 0.16 15 2.4 WS/H Silty sand (SM)

L5-01RM HAT01-11.1904001-056 0.018 0.12 0.14 7.8 2.5 WS/H Silty sand (SM)

L5-01RT HAT01-11.1904001-041 0.014 0.11 0.13 9.3 3.3 WS/H Silty sand (SM)

L5-02B HAT01-11.1904001-012 0.30 14 19 63 8.1 WS/H Poorly-graded gravel with 
sand (GP)s

L5-02RB HAT01-11.1904001-069 0.014 0.12 0.14 10 3.1 WS/H Silty sand (SM)

L5-02RM HAT01-11.1904001-057 0.0069 0.12 0.14 20 6.3 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-02RT HAT01-11.1904001-042 0.014 0.11 0.13 9.3 3.3 WS/H Silty sand (SM)

L5-03B HAT01-11.1904001-013 0.55 17 22 40 6.3 WS/H Poorly-graded gravel (GP)

L5-03RB HAT01-11.1904001-070 0.0062 0.11 0.14 23 6.1 WS/H Silty sand (SM)

L5-03RM HAT01-11.1904001-058 0.025 0.12 0.14 5.6 2.3 WS/H Silty sand (SM)

L5-03RT HAT01-11.1904001-043 0.016 0.12 0.14 8.8 2.9 WS/H Silty sand (SM)

L5-11B HAT01-11.1904001-107 0.13 11 16 123 6.6 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-11RB HAT01-11.1904001-108 0.0046 0.12 0.14 30 7.6 WS/H Silty sand (SM)

L5-11RM HAT01-11.1904001-109 0.012 0.12 0.14 12 4.2 WS/H Silty sand (SM)

L5-11RT HAT01-11.1904001-110 0.018 0.11 0.13 7.2 2.6 WS/H Silty sand (SM)

L5-21B HAT01-11.1904001-103 0.14 12 17 121 11 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-21RB HAT01-11.1904001-104 0.0050 0.11 0.13 26 6.9 WS/H Silty sand (SM)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-21RM HAT01-11.1904001-105 0.013 0.12 0.14 11 3.7 WS/H Silty sand (SM)

L5-21RT HAT01-11.1904001-106 0.021 0.11 0.13 6.2 2.2 WS/H Silty sand (SM)

L5-31B HAT01-11.1904001-027 0.24 16 21 88 10 WS/H Classification by ASTM 2487 
requires Atterberg test

L5-31RB HAT01-11.1904001-100 0.0049 0.12 0.14 29 8.4 WS/H Silty sand (SM)

L5-31RM HAT01-11.1904001-101 0.0090 0.12 0.14 16 5.0 WS/H Silty sand (SM)

L5-31RT HAT01-11.1904001-102 0.0096 0.11 0.13 14 4.9 WS/H Silty sand (SM)

L5-41B HAT01-11.1904001-095 8.1 23 27 3.3 1.0 WS/H Poorly-graded gravel (GP)

L5-41RB HAT01-11.1904001-096 0.0053 0.12 0.14 26 8.0 WS/H Silty sand (SM)

L5-41RM HAT01-11.1904001-097 0.015 0.12 0.14 9.3 3.5 WS/H Silty sand (SM)

L5-41RT HAT01-11.1904001-098 0.013 0.12 0.14 11 3.7 WS/H Silty sand (SM)

L5-51B HAT01-11.1904001-091 7.6 23 27 3.6 1.1 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L5-51RB HAT01-11.1904001-092 0.011 0.12 0.14 13 4.2 WS/H Silty sand (SM)

L5-51RM HAT01-11.1904001-093 0.025 0.12 0.14 5.6 2.4 WS/H Silty sand (SM)

L5-51RT HAT01-11.1904001-094 0.015 0.12 0.14 9.3 3.0 WS/H Silty sand (SM)

L5-61B HAT01-11.1904001-087 13 24 27 2.1 1.1 WS Poorly-graded gravel (GP)

L5-61RB HAT01-11.1904001-088 0.019 0.12 0.14 7.4 2.4 WS/H Silty sand (SM)

L5-61RM HAT01-11.1904001-089 0.037 0.12 0.14 3.8 1.6 WS/H Silty sand (SM)

L5-61RT HAT01-11.1904001-090 0.025 0.11 0.13 5.2 1.9 WS/H Silty sand (SM)

L5-01A-RB HAT01-11.1904001-085 0.037 0.12 0.14 3.8 1.4 WS/H Silty sand (SM)

L5-01A-RU HAT01-11.1904001-086 0.012 0.12 0.14 12 3.7 WS/H Silty sand (SM)

L6-01B HAT01-11.1904001-014 0.23 13 18 78 11 WS/H Classification by ASTM 2487 
requires Atterberg test

L7-01B HAT01-11.1904001-015 9.9 21 24 2.4 0.95 WS/H Poorly-graded gravel (GP)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L7-02B HAT01-11.1904001-016 0.24 14 18 75 14 WS/H Poorly-graded gravel with 
sand (GP)s

L7-03B HAT01-11.1904001-017 0.41 17 21 51 9.6 WS/H Poorly-graded gravel (GP)

L7-11B HAT01-11.1904001-018 0.25 18 21 84 16 WS/H Poorly-graded gravel (GP)

L8-01RB HAT01-11.1904001-071 0.0061 0.11 0.14 23 3.9 WS/H Silty sand (SM)

L8-01RM HAT01-11.1904001-059 0.011 0.12 0.14 13 4.7 WS/H Silty sand (SM)

L8-01RT HAT01-11.1904001-047 0.0084 0.12 0.14 17 5.0 WS/H Silty sand (SM)

L8-02B HAT01-11.1904001-019 2.5 17 20 8.0 2.4 WS/H Well-graded gravel (GW)

L8-02RB HAT01-11.1904001-072 0.0082 0.12 0.14 17 4.5 WS/H Silty sand (SM)

L8-02RM HAT01-11.1904001-060 0.020 0.13 0.14 7.0 2.6 WS/H Silty sand (SM)

L8-02RT HAT01-11.1904001-048 0.0059 0.12 0.14 24 7.0 WS/H Silty sand (SM)

L8-03B HAT01-11.1904001-020 5.2 24 27 5.2 1.6 WS/H Well-graded gravel (GW)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L8-03RB HAT01-11.1904001-073 0.0078 0.12 0.14 18 4.7 WS/H Silty sand (SM)

L8-03RM HAT01-11.1904001-061 0.0073 0.13 0.15 21 6.1 WS/H Silty sand (SM)

L8-03RT HAT01-11.1904001-049 0.020 0.13 0.14 7.0 2.9 WS/H Silty sand (SM)

L9-01B HAT01-11.1904001-021 0.41 14 19 46 8.2 WS/H Poorly-graded gravel (GP)

L10-01B HAT01-11.1904001-022 4.5 19 22 4.9 1.5 WS/H Well-graded gravel (GW)

L10-02B HAT01-11.1904001-023 0.74 18 22 30 5.9 WS/H Poorly-graded gravel (GP)

L11-01B HAT01-11.1904001-025 3.1 19 23 7.4 1.7 WS/H Well-graded gravel (GW)

L11-02B HAT01-11.1904001-026 6.3 23 26 4.1 1.6 WS/H Well-graded gravel (GW)

L12-01B HAT01-11.1904001-028 7.7 23 26 3.4 1.6 WS/H Classification by ASTM 2487 
requires Atterberg test

L13-01B HAT01-11.1904001-029 3.4 22 26 7.6 1.9 WS/H Well-graded gravel (GW)

L13-02B HAT01-11.1904001-030 0.19 16 22 116 8.6 WS/H Classification by ASTM 2487 
requires Atterberg test

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Summary of Particle Size Characteristics (Continued)

Sample Number Lab ID
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification

L13-02RB HAT01-11.1904001-075 0.0033 0.061 0.10 30 2.4 WS/H Sandy silt s(ML)

L13-02RM HAT01-11.1904001-063 0.0036 0.066 0.11 31 2.3 WS/H Sandy silt with gravel s(ML)g

L13-02RT HAT01-11.1904001-051 0.0035 0.079 0.15 43 2.2 WS/H Silty sand with gravel (SM)g

L-compW HAT01-11.1904001-080 0.013 0.048 0.056 4.3 1.7 WS/H Silt with sand (ML)s

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10 H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Cu =

Cc =

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter
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Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

A-1 HAT01-11.1904001-077 0.0 87.3 12.0 0.7

A-2 HAT01-11.1904001-074 0.5 88.3 9.5 1.7

A-3 HAT01-11.1904001-062 10.2 66.7 19.9 3.2

ASM-1 HAT01-11.1904001-078 0.0 87.0 11.0 2.0

ASM-2 HAT01-11.1904001-079 0.0 92.7 6.2 1.2

L1-02B HAT01-11.1904001-002 79.2 16.4 3.4 1.1

L1-03B HAT01-11.1904001-003 91.8 5.6 2.2 0.3

L1-11B HAT01-11.1904001-001 90.7 6.1 2.6 0.6

L2-01B HAT01-11.1904001-004 99.0 0.5 0.4 0.1

L3-01RB HAT01-11.1904001-065 2.5 65.4 23.7 8.4

L3-01RM HAT01-11.1904001-053 1.9 74.8 16.0 7.3

L3-01RT HAT01-11.1904001-038 1.0 73.3 17.7 8.0

L3-02B HAT01-11.1904001-006 87.4 8.9 3.0 0.7

L3-02RB HAT01-11.1904001-066 2.0 78.5 13.5 6.0

L3-02RM HAT01-11.1904001-054 1.0 76.3 15.5 7.2

L3-02RT HAT01-11.1904001-039 1.3 71.3 20.3 7.1

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L3-03B HAT01-11.1904001-007 75.4 18.3 5.2 1.1

L3-03RB HAT01-11.1904001-067 1.6 75.0 16.8 6.6

L3-03RM HAT01-11.1904001-055 0.7 75.9 16.1 7.3

L3-03RT HAT01-11.1904001-040 1.5 73.4 17.9 7.2

L3-11B HAT01-11.1904001-005 95.8 2.8 1.1 0.2

L4-01B HAT01-11.1904001-008 98.9 0.7 0.4 0.1

L4-02B HAT01-11.1904001-009 62.8 29.6 5.9 1.7

L4-03B HAT01-11.1904001-010 70.3 23.1 4.8 1.8

L4-11B HAT01-11.1904001-024 90.2 7.1 2.2 0.5

L5-01B HAT01-11.1904001-011 98.3 1.2 0.4 0.1

L5-01C HAT01-11.1904001-034 66.2 23.5 7.8 2.4

L5-01RB HAT01-11.1904001-068 5.4 60.5 28.2 5.9

L5-01RM HAT01-11.1904001-056 3.6 69.4 19.9 7.1

L5-01RT HAT01-11.1904001-041 0.6 70.8 21.7 6.9

L5-02B HAT01-11.1904001-012 77.7 17.7 3.6 0.9

L5-02RB HAT01-11.1904001-069 0.7 71.1 20.7 7.4

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

209



Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L5-02RM HAT01-11.1904001-057 0.8 70.9 20.1 8.1

L5-02RT HAT01-11.1904001-042 0.1 71.1 21.2 7.7

L5-03B HAT01-11.1904001-013 81.2 14.5 3.4 0.9

L5-03RB HAT01-11.1904001-070 2.0 67.5 22.8 7.7

L5-03RM HAT01-11.1904001-058 0.5 76.8 15.3 7.4

L5-03RT HAT01-11.1904001-043 0.4 72.8 19.6 7.2

L5-11B HAT01-11.1904001-107 67.3 26.1 5.1 1.5

L5-11RB HAT01-11.1904001-108 0.8 67.5 23.1 8.6

L5-11RM HAT01-11.1904001-109 0.4 74.6 17.6 7.4

L5-11RT HAT01-11.1904001-110 0.0 71.9 20.9 7.3

L5-21B HAT01-11.1904001-103 71.6 22.3 4.8 1.2

L5-21RB HAT01-11.1904001-104 0.7 65.8 24.8 8.6

L5-21RM HAT01-11.1904001-105 0.7 73.4 18.0 7.9

L5-21RT HAT01-11.1904001-106 0.4 71.4 21.4 6.9

L5-31B HAT01-11.1904001-027 78.3 16.2 4.2 1.2

L5-31RB HAT01-11.1904001-100 1.2 69.1 21.4 8.2

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L5-31RM HAT01-11.1904001-101 0.6 72.0 19.3 8.0

L5-31RT HAT01-11.1904001-102 0.5 71.7 20.2 7.6

L5-41B HAT01-11.1904001-095 95.0 3.5 1.2 0.3

L5-41RB HAT01-11.1904001-096 0.9 70.0 20.9 8.2

L5-41RM HAT01-11.1904001-097 0.2 76.2 16.1 7.4

L5-41RT HAT01-11.1904001-098 0.0 73.7 19.0 7.3

L5-51B HAT01-11.1904001-091 94.7 4.0 1.0 0.3

L5-51RB HAT01-11.1904001-092 0.5 72.5 19.3 7.7

L5-51RM HAT01-11.1904001-093 0.0 79.5 13.3 7.1

L5-51RT HAT01-11.1904001-094 0.5 72.6 19.7 7.1

L5-61B HAT01-11.1904001-087 100.0 0.0 0.0 0.0

L5-61RB HAT01-11.1904001-088 0.6 72.1 20.3 6.9

L5-61RM HAT01-11.1904001-089 0.1 79.5 14.0 6.4

L5-61RT HAT01-11.1904001-090 0.3 72.6 20.1 7.1

L5-01A-RB HAT01-11.1904001-085 0.4 76.5 15.9 7.2

L5-01A-RU HAT01-11.1904001-086 8.9 63.3 20.5 7.3

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L6-01B HAT01-11.1904001-014 77.1 17.4 4.4 1.1

L7-01B HAT01-11.1904001-015 97.1 1.9 0.8 0.2

L7-02B HAT01-11.1904001-016 78.0 17.4 3.6 1.1

L7-03B HAT01-11.1904001-017 81.7 14.6 3.0 0.7

L7-11B HAT01-11.1904001-018 82.0 13.4 3.6 0.9

L8-01RB HAT01-11.1904001-071 9.6 52.4 30.8 7.2

L8-01RM HAT01-11.1904001-059 1.9 72.3 17.8 7.9

L8-01RT HAT01-11.1904001-047 1.6 69.7 20.9 7.8

L8-02B HAT01-11.1904001-019 87.4 9.8 2.3 0.5

L8-02RB HAT01-11.1904001-072 3.1 65.8 23.5 7.6

L8-02RM HAT01-11.1904001-060 1.7 73.3 19.0 6.1

L8-02RT HAT01-11.1904001-048 0.9 69.6 21.0 8.4

L8-03B HAT01-11.1904001-020 91.1 6.7 1.9 0.3

L8-03RB HAT01-11.1904001-073 1.2 67.9 23.4 7.5

L8-03RM HAT01-11.1904001-061 3.5 70.0 18.7 7.9

L8-03RT HAT01-11.1904001-049 0.4 76.0 17.0 6.5

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 
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Percent Gravel, Sand, Silt and Clay* (Continued)

% Gravel % Sand % Silt % Clay

Sample Number Lab ID (>4.75mm)
(<4.75mm,
>0.075mm)

(<0.075mm,
>0.002mm) (<0.002mm)

L9-01B HAT01-11.1904001-021 81.8 13.3 4.1 0.8

L10-01B HAT01-11.1904001-022 89.8 7.5 2.3 0.4

L10-02B HAT01-11.1904001-023 82.8 13.3 3.2 0.6

L11-01B HAT01-11.1904001-025 87.9 9.3 2.4 0.5

L11-02B HAT01-11.1904001-026 92.5 6.0 1.0 0.4

L12-01B HAT01-11.1904001-028 91.9 3.0 4.3 0.8

L13-01B HAT01-11.1904001-029 88.5 8.2 2.7 0.5

L13-02B HAT01-11.1904001-030 73.9 20.5 4.5 1.1

L13-02RB HAT01-11.1904001-075 12.9 31.7 47.6 7.8

L13-02RM HAT01-11.1904001-063 16.9 29.7 45.3 8.1

L13-02RT HAT01-11.1904001-051 24.3 26.4 41.6 7.7

L-compW HAT01-11.1904001-080 0.2 18.5 75.0 6.3

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 2175.48
Job Number: DB19.1089.00 Weight Passing #10 (g): 2174.90

Sample Number: A-1 Weight Retained #10 (g): 0.58
Lab ID: HAT01-11.1904001-077 Weight of Hydrometer Sample (g): 105.58

Date/Time sampled: 04/16/2019 1330 Calculated Weight of Sieve Sample (g): 105.61
Test Date: 31-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 2175.48 100.00
2" 50 0.00 0.00 2175.48 100.00

1.5" 38.1 0.00 0.00 2175.48 100.00
1" 25 0.00 0.00 2175.48 100.00

3/4" 19.0 0.00 0.00 2175.48 100.00
3/8" 9.5 0.00 0.00 2175.48 100.00

4 4.75 0.58 0.58 2174.90 99.97
10 2.00 0.00 0.58 2174.90 99.97

 
-10 (Based on calculated sieve wt.)

20 0.85 0.10 0.13 105.48 99.88
40 0.425 0.36 0.49 105.12 99.54
60 0.250 5.05 5.54 100.07 94.76
100 0.150 35.47 41.01 64.60 61.17
140 0.106 33.25 74.26 31.35 29.69
200 0.075 17.92 92.18 13.43 12.72

dry pan 4.76 96.94 8.67
wet pan 8.67 0.00

d10 (mm): 0.066 d50 (mm): 0.13
d16 (mm): 0.080 d60 (mm): 0.15
d30 (mm): 0.11 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

214

Daniel B. Stephens & Associates, Inc. 



Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: A-1 Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-077 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1330

Initial Wt. (g): 105.58
Test Date: 29-May-19 Total Sample Wt. (g): 2175.48
Start Time: 9:24 Wt. Passing #10 (g): 2174.90

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 10.25 5.15 5.1 14 0.0513 5 4.8
2 21.8 8.75 5.15 3.6 14 0.0366 3 3.4
4 21.8 8.00 5.15 2.9 15 0.0260 3 2.7

15 21.8 7.00 5.15 1.9 15 0.0135 2 1.7
30 21.8 7.00 5.15 1.9 15 0.0095 2 1.7
60 21.8 6.00 5.15 0.9 15 0.0068 1 0.8
120 21.7 6.00 5.19 0.8 15 0.0048 1 0.8
240 21.6 6.00 5.22 0.8 15 0.0034 1 0.7
460 21.6 6.00 5.22 0.8 15 0.0025 1 0.7

30-May-19 1408 21.6 6.00 5.22 0.8 15 0.0014 1 0.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.066 d30 = 0.11 d50 = 0.13 d60 = 0.15 Cu = 2.3 Cc = 1.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

A-1 04/16/2019 1330 Silty sand (SM) Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1984.74
Job Number: DB19.1089.00 Weight Passing #10 (g): 1971.70

Sample Number: A-2 Weight Retained #10 (g): 13.04
Lab ID: HAT01-11.1904001-074 Weight of Hydrometer Sample (g): 107.54

Date/Time sampled: 04/16/2019 1335 Calculated Weight of Sieve Sample (g): 108.25
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1984.74 100.00
2" 50 0.00 0.00 1984.74 100.00

1.5" 38.1 0.00 0.00 1984.74 100.00
1" 25 0.00 0.00 1984.74 100.00

3/4" 19.0 0.00 0.00 1984.74 100.00
3/8" 9.5 4.65 4.65 1980.09 99.77

4 4.75 5.24 9.89 1974.85 99.50
10 2.00 3.15 13.04 1971.70 99.34

 
-10 (Based on calculated sieve wt.)

20 0.85 0.12 0.83 107.42 99.23
40 0.425 0.76 1.59 106.66 98.53
60 0.250 6.19 7.78 100.47 92.81
100 0.150 37.36 45.14 63.11 58.30
140 0.106 33.78 78.92 29.33 27.09
200 0.075 17.23 96.15 12.10 11.18

dry pan 4.29 100.44 7.81
wet pan 7.81 0.00

d10 (mm): 0.070 d50 (mm): 0.14
d16 (mm): 0.083 d60 (mm): 0.15
d30 (mm): 0.11 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.14
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.1

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.15

Classification of fines (visual method): ML

USCS Soil Classification: Poorly-graded sand with silt (SP-SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: A-2 Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-074 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1335

Initial Wt. (g): 107.54
Test Date: 28-May-19 Total Sample Wt. (g): 1984.74
Start Time: 9:48 Wt. Passing #10 (g): 1971.70

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 10.00 5.22 4.8 14 0.0513 4 4.4
2 21.6 9.50 5.22 4.3 14 0.0364 4 4.0
4 21.7 7.00 5.19 1.8 15 0.0261 2 1.7

15 21.7 7.00 5.19 1.8 15 0.0135 2 1.7
30 21.7 7.00 5.19 1.8 15 0.0095 2 1.7
60 21.7 7.00 5.19 1.8 15 0.0067 2 1.7
120 21.7 7.00 5.19 1.8 15 0.0048 2 1.7
240 21.7 7.00 5.19 1.8 15 0.0034 2 1.7
440 21.7 7.00 5.19 1.8 15 0.0025 2 1.7

29-May-19 1388 21.7 7.00 5.19 1.8 15 0.0014 2 1.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.070 d30 = 0.11 d50 = 0.14 d60 = 0.15 Cu = 2.1 Cc = 1.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

A-2 04/16/2019 1335 Poorly-graded sand with silt (SP-SM) Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1949.20
Job Number: DB19.1089.00 Weight Passing #10 (g): 1727.02

Sample Number: A-3 Weight Retained #10 (g): 222.18
Lab ID: HAT01-11.1904001-062 Weight of Hydrometer Sample (g): 89.50

Date/Time sampled: 04/16/2019 1350 Calculated Weight of Sieve Sample (g): 101.01
Test Date: 22-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1949.20 100.00
2" 50 0.00 0.00 1949.20 100.00

1.5" 38.1 98.24 98.24 1850.96 94.96
1" 25 42.41 140.65 1808.55 92.78

3/4" 19.0 0.00 140.65 1808.55 92.78
3/8" 9.5 31.07 171.72 1777.48 91.19

4 4.75 26.94 198.66 1750.54 89.81
10 2.00 23.52 222.18 1727.02 88.60

 
-10 (Based on calculated sieve wt.)

20 0.85 0.72 12.23 88.78 87.89
40 0.425 1.25 13.48 87.53 86.65
60 0.250 4.30 17.78 83.23 82.39
100 0.150 23.45 41.23 59.78 59.18
140 0.106 22.90 64.13 36.88 36.51
200 0.075 13.54 77.67 23.34 23.11

dry pan 1.97 79.64 21.37
wet pan 21.37 0.00

d10 (mm): 0.039 d50 (mm): 0.13
d16 (mm): 0.056 d60 (mm): 0.15
d30 (mm): 0.090 d84 (mm): 0.31

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.17

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: A-3 Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-062 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1350

Initial Wt. (g): 89.50
Test Date: 17-May-19 Total Sample Wt. (g): 1949.20
Start Time: 9:42 Wt. Passing #10 (g): 1727.02

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

17-May-19 1 21.9 18.00 5.11 12.9 13 0.0489 14 12.7
2 21.9 14.00 5.11 8.9 14 0.0355 10 8.8
4 21.9 13.25 5.11 8.1 14 0.0252 9 8.0

15 21.9 11.00 5.11 5.9 14 0.0132 7 5.8
30 21.9 11.00 5.11 5.9 14 0.0093 7 5.8
60 21.9 10.25 5.11 5.1 14 0.0066 6 5.1
120 21.9 9.25 5.11 4.1 14 0.0047 5 4.1
240 21.8 9.00 5.15 3.9 14 0.0033 4 3.8
446 21.5 8.75 5.26 3.5 14 0.0024 4 3.4

18-May-19 1551 21.7 8.00 5.19 2.8 15 0.0013 3 2.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.039 d30 = 0.090 d50 = 0.13 d60 = 0.15 Cu = 3.8 Cc = 1.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

A-3 04/16/2019 1350 Silty sand (SM) Loamy Sand †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1133.35
Job Number: DB19.1089.00 Weight Passing #10 (g): 1133.24

Sample Number: ASM-1 Weight Retained #10 (g): 0.11
Lab ID: HAT01-11.1904001-078 Weight of Hydrometer Sample (g): 89.29

Date/Time sampled: 04/16/2019 830 Calculated Weight of Sieve Sample (g): 89.30
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1133.35 100.00
2" 50 0.00 0.00 1133.35 100.00

1.5" 38.1 0.00 0.00 1133.35 100.00
1" 25 0.00 0.00 1133.35 100.00

3/4" 19.0 0.00 0.00 1133.35 100.00
3/8" 9.5 0.00 0.00 1133.35 100.00

4 4.75 0.11 0.11 1133.24 99.99
10 2.00 0.00 0.11 1133.24 99.99

 
-10 (Based on calculated sieve wt.)

20 0.85 0.03 0.04 89.26 99.96
40 0.425 0.02 0.06 89.24 99.93
60 0.250 0.26 0.32 88.98 99.64
100 0.150 12.65 12.97 76.33 85.48
140 0.106 42.95 55.92 33.38 37.38
200 0.075 21.77 77.69 11.61 13.00

dry pan 5.03 82.72 6.58
wet pan 6.58 0.00

d10 (mm): 0.068 d50 (mm): 0.12
d16 (mm): 0.078 d60 (mm): 0.12
d30 (mm): 0.095 d84 (mm): 0.15

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 1.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: ASM-1 Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-078 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 830

Initial Wt. (g): 89.29
Test Date: 28-May-19 Total Sample Wt. (g): 1133.35
Start Time: 9:54 Wt. Passing #10 (g): 1133.24

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 7.00 5.22 1.8 15 0.0523 2 2.0
2 21.6 7.00 5.22 1.8 15 0.0370 2 2.0
4 21.6 7.00 5.22 1.8 15 0.0262 2 2.0

15 21.7 7.00 5.19 1.8 15 0.0135 2 2.0
30 21.7 7.00 5.19 1.8 15 0.0096 2 2.0
60 21.7 7.00 5.19 1.8 15 0.0068 2 2.0
120 21.7 7.00 5.19 1.8 15 0.0048 2 2.0
240 21.7 7.00 5.19 1.8 15 0.0034 2 2.0
435 21.7 7.00 5.19 1.8 15 0.0025 2 2.0

29-May-19 1383 21.7 6.90 5.19 1.7 15 0.0014 2 1.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.068 d30 = 0.095 d50 = 0.12 d60 = 0.12 Cu = 1.8 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

ASM-1 04/16/2019 830 Silty sand (SM) Sand
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1594.61
Job Number: DB19.1089.00 Weight Passing #10 (g): 1594.61

Sample Number: ASM-2 Weight Retained #10 (g): 0.00
Lab ID: HAT01-11.1904001-079 Weight of Hydrometer Sample (g): 101.16

Date/Time sampled: 04/16/2019 915 Calculated Weight of Sieve Sample (g): 101.16
Test Date: 31-May-19 Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1594.61 100.00
2" 50 0.00 0.00 1594.61 100.00

1.5" 38.1 0.00 0.00 1594.61 100.00
1" 25 0.00 0.00 1594.61 100.00

3/4" 19.0 0.00 0.00 1594.61 100.00
3/8" 9.5 0.00 0.00 1594.61 100.00

4 4.75 0.00 0.00 1594.61 100.00
10 2.00 0.00 0.00 1594.61 100.00

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 0.00 101.16 100.00
40 0.425 0.00 0.00 101.16 100.00
60 0.250 0.15 0.15 101.01 99.85
100 0.150 30.17 30.32 70.84 70.03
140 0.106 48.55 78.87 22.29 22.03
200 0.075 14.86 93.73 7.43 7.34

dry pan 2.89 96.62 4.54
wet pan 4.54 0.00

d10 (mm): 0.080 d50 (mm): 0.13
d16 (mm): 0.092 d60 (mm): 0.14
d30 (mm): 0.11 d84 (mm): 0.19

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 1.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Poorly-graded sand with silt (SP-SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: ASM-2 Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-079 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 915

Initial Wt. (g): 101.16
Test Date: 29-May-19 Total Sample Wt. (g): 1594.61
Start Time: 9:30 Wt. Passing #10 (g): 1594.61

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 7.00 5.15 1.9 15 0.0523 2 1.8
2 21.8 7.00 5.15 1.9 15 0.0370 2 1.8
4 21.8 6.75 5.15 1.6 15 0.0262 2 1.6

15 21.8 6.75 5.15 1.6 15 0.0135 2 1.6
30 21.8 6.75 5.15 1.6 15 0.0096 2 1.6
60 21.8 6.50 5.15 1.4 15 0.0068 1 1.3
120 21.7 6.50 5.19 1.3 15 0.0048 1 1.3
240 21.6 6.50 5.22 1.3 15 0.0034 1 1.3
455 21.6 6.50 5.22 1.3 15 0.0025 1 1.3

30-May-19 1403 21.6 6.25 5.22 1.0 15 0.0014 1 1.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.080 d30 = 0.11 d50 = 0.13 d60 = 0.14 Cu = 1.8 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

ASM-2 04/16/2019 915 Poorly-graded sand with silt (SP-SM) Sand
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 79760.40
Job Number: DB19.1089.00 Weight Passing #10 (g): 11334.76

Sample Number: L1-02B Weight Retained #10 (g): 68425.65
Lab ID: HAT01-11.1904001-002 Weight of Hydrometer Sample (g): 74.55

Date/Time sampled: 04/10/2019 850 Calculated Weight of Sieve Sample (g): 524.59
Test Date: 15-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 79760.40 100.00
2" 50 2375.86 2375.86 77384.54 97.02

1.5" 38.1 5380.23 7756.09 72004.31 90.28
1" 25 14912.10 22668.19 57092.21 71.58

3/4" 19.0 12075.68 34743.87 45016.53 56.44
3/8" 9.5 17845.20 52589.07 27171.34 34.07

4 4.75 10562.94 63152.01 16608.39 20.82
10 2.00 5273.64 68425.65 11334.76 14.21

 
-10 (Based on calculated sieve wt.)

20 0.85 7.23 457.27 67.32 12.83
40 0.425 10.00 467.27 57.32 10.93
60 0.250 10.19 477.46 47.13 8.98
100 0.150 8.15 485.61 38.98 7.43
140 0.106 8.87 494.48 30.11 5.74
200 0.075 6.71 501.19 23.40 4.46

dry pan 0.54 501.73 22.86
wet pan 22.86 0.00

d10 (mm): 0.33 d50 (mm): 16
d16 (mm): 2.5 d60 (mm): 20
d30 (mm): 7.7 d84 (mm): 33

Median Particle Diameter --d50 (mm): 16
Uniformity Coefficient, Cu --[d60/d10] (mm): 61

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 9.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 17

USCS Soil Classification: Poorly-graded gravel with sand (GP)s

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L1-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-002 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 850

Initial Wt. (g): 74.55
Test Date: 13-May-19 Total Sample Wt. (g): 79760.40
Start Time: 9:00 Wt. Passing #10 (g): 11334.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 21.50 5.19 16.3 12 0.0478 22 3.1
2 21.7 18.50 5.19 13.3 13 0.0345 18 2.5
4 21.7 17.00 5.19 11.8 13 0.0246 16 2.3

15 21.7 15.00 5.19 9.8 13 0.0129 13 1.9
30 21.7 13.50 5.19 8.3 14 0.0092 11 1.6
60 21.7 11.50 5.19 6.3 14 0.0066 8 1.2
120 21.9 11.00 5.11 5.9 14 0.0047 8 1.1
240 21.9 11.00 5.11 5.9 14 0.0033 8 1.1
480 21.9 11.00 5.11 5.9 14 0.0023 8 1.1

14-May-19 1402 21.9 10.00 5.11 4.9 14 0.0014 7 0.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.33 d30 = 7.7 d50 = 16 d60 = 20 Cu = 61 Cc = 9.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L1-02B 04/10/2019 850 Poorly-graded gravel with sand (GP)s Sandy Loam †
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 

231

N\ 

\ 
\. 
\ 
\ ... ----

-4---- \ 
\ 
•, 

'\ 

'· --.... 
j'-...,L ....... -----. ~ •-- "" - - ,. - . 

I I I I I I I I 
I I I I I I I I I I 

I I 

~ .. .. 
.,_ .. 

o,. 
.? .. 



Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 73310.22
Job Number: DB19.1089.00 Weight Passing #10 (g): 3812.35

Sample Number: L1-03B Weight Retained #10 (g): 69497.87
Lab ID: HAT01-11.1904001-003 Weight of Hydrometer Sample (g): 98.58

Date/Time sampled: 04/10/2019 900 Calculated Weight of Sieve Sample (g): 1895.66
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 73310.22 100.00
2" 50 0.00 0.00 73310.22 100.00

1.5" 38.1 4610.49 4610.49 68699.73 93.71
1" 25 17726.50 22336.99 50973.23 69.53

3/4" 19.0 8368.67 30705.66 42604.56 58.12
3/8" 9.5 24983.95 55689.61 17620.61 24.04

4 4.75 11645.01 67334.61 5975.60 8.15
10 2.00 2163.25 69497.87 3812.35 5.20

 
-10 (Based on calculated sieve wt.)

20 0.85 7.84 1804.92 90.74 4.79
40 0.425 6.91 1811.83 83.83 4.42
60 0.250 8.12 1819.95 75.71 3.99
100 0.150 8.35 1828.30 67.36 3.55
140 0.106 9.65 1837.95 57.71 3.04
200 0.075 9.79 1847.74 47.92 2.53

dry pan 2.08 1849.82 45.84
wet pan 45.84 0.00

d10 (mm): 5.1 d50 (mm): 16
d16 (mm): 6.7 d60 (mm): 20
d30 (mm): 11 d84 (mm): 32

Median Particle Diameter --d50 (mm): 16
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.9

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L1-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-003 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 900

Initial Wt. (g): 98.58
Test Date: 14-May-19 Total Sample Wt. (g): 73310.22
Start Time: 9:06 Wt. Passing #10 (g): 3812.35

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 32.00 5.08 26.9 11 0.0443 27 1.4
2 22.0 26.00 5.08 20.9 12 0.0328 21 1.1
4 22.0 22.00 5.08 16.9 12 0.0238 17 0.9

15 22.0 17.00 5.08 11.9 13 0.0127 12 0.6
30 22.0 15.50 5.08 10.4 13 0.0091 11 0.5
60 21.9 14.00 5.11 8.9 14 0.0065 9 0.5
120 21.8 13.25 5.15 8.1 14 0.0046 8 0.4
240 21.6 13.00 5.22 7.8 14 0.0033 8 0.4
476 21.6 12.00 5.22 6.8 14 0.0023 7 0.4

15-May-19 1396 21.8 11.00 5.15 5.9 14 0.0014 6 0.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 5.1 d30 = 11 d50 = 16 d60 = 20 Cu = 3.9 Cc = 1.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L1-03B 04/10/2019 900 Poorly-graded gravel (GP) Sandy Loam †
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 78275.61
Job Number: DB19.1089.00 Weight Passing #10 (g): 5692.71

Sample Number: L1-11B Weight Retained #10 (g): 72582.90
Lab ID: HAT01-11.1904001-001 Weight of Hydrometer Sample (g): 85.23

Date/Time sampled: 04/10/2019 1045 Calculated Weight of Sieve Sample (g): 1171.93
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 78275.61 100.00
2" 50 0.00 0.00 78275.61 100.00

1.5" 38.1 7703.49 7703.49 70572.12 90.16
1" 25 23616.76 31320.25 46955.36 59.99

3/4" 19.0 10486.99 41807.24 36468.37 46.59
3/8" 9.5 22754.78 64562.02 13713.59 17.52

4 4.75 6423.79 70985.81 7289.80 9.31
10 2.00 1597.09 72582.90 5692.71 7.27

 
-10 (Based on calculated sieve wt.)

20 0.85 4.23 1090.93 81.00 6.91
40 0.425 5.28 1096.21 75.72 6.46
60 0.250 8.43 1104.64 67.29 5.74
100 0.150 10.92 1115.56 56.37 4.81
140 0.106 10.32 1125.88 46.05 3.93
200 0.075 8.95 1134.83 37.10 3.17

dry pan 1.08 1135.91 36.02
wet pan 36.02 0.00

d10 (mm): 5.0 d50 (mm): 20
d16 (mm): 8.4 d60 (mm): 25
d30 (mm): 13 d84 (mm): 35

Median Particle Diameter --d50 (mm): 20
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.0

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 21

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L1-11B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-001 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1045

Initial Wt. (g): 85.23
Test Date: 14-May-19 Total Sample Wt. (g): 78275.61
Start Time: 9:00 Wt. Passing #10 (g): 5692.71

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 26.00 5.08 20.9 12 0.0463 25 1.8
2 22.0 20.50 5.08 15.4 12 0.0340 18 1.3
4 22.0 17.75 5.08 12.7 13 0.0245 15 1.1

15 22.0 15.00 5.08 9.9 13 0.0129 12 0.8
30 21.9 14.00 5.11 8.9 14 0.0091 10 0.8
60 21.9 14.00 5.11 8.9 14 0.0065 10 0.8
120 21.8 13.00 5.15 7.9 14 0.0046 9 0.7
240 21.6 12.00 5.22 6.8 14 0.0033 8 0.6
480 21.6 12.00 5.22 6.8 14 0.0023 8 0.6

15-May-19 1402 21.8 11.00 5.15 5.9 14 0.0014 7 0.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 5.0 d30 = 13 d50 = 20 d60 = 25 Cu = 5.0 Cc = 1.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L1-11B 04/10/2019 1045 Well-graded gravel (GW) Sandy Loam †
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Wet Sieve 
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 

237

\ 

\ 
' 
~ 
\ ----... 

-4---- \ 
\ 
\ 

', .... .._ 

- - -- - - -- - ■-
_,. . . . 

I I I I I I I I 
I I I I I I I I I I 

I I I 

~ .. .. 
.,_ .. 

o,. 
.? .. 



Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 71259.95
Job Number: DB19.1089.00 Weight Passing #10 (g): 641.41

Sample Number: L2-01B Weight Retained #10 (g): 70618.54
Lab ID: HAT01-11.1904001-004 Weight of Hydrometer Sample (g): 52.32

Date/Time sampled: 04/10/2019 1130 Calculated Weight of Sieve Sample (g): 5812.65
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 71259.95 100.00
2" 50 240.80 240.80 71019.15 99.66

1.5" 38.1 9151.27 9392.07 61867.88 86.82
1" 25 24400.00 33792.07 37467.88 52.58

3/4" 19.0 21414.92 55206.99 16052.96 22.53
3/8" 9.5 14046.42 69253.41 2006.54 2.82

4 4.75 1291.56 70544.97 714.98 1.00
10 2.00 73.57 70618.54 641.41 0.90

 
-10 (Based on calculated sieve wt.)

20 0.85 0.92 5761.25 51.40 0.88
40 0.425 0.94 5762.19 50.46 0.87
60 0.250 2.04 5764.23 48.42 0.83
100 0.150 4.92 5769.15 43.50 0.75
140 0.106 5.69 5774.84 37.81 0.65
200 0.075 6.32 5781.16 31.49 0.54

dry pan 0.81 5781.97 30.68
wet pan 30.68 0.00

d10 (mm): 12 d50 (mm): 24
d16 (mm): 15 d60 (mm): 27
d30 (mm): 20 d84 (mm): 37

Median Particle Diameter --d50 (mm): 24
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 25

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L2-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-004 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1130

Initial Wt. (g): 52.32
Test Date: 14-May-19 Total Sample Wt. (g): 71259.95
Start Time: 9:12 Wt. Passing #10 (g): 641.41

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 23.00 5.08 17.9 12 0.0473 34 0.3
2 22.0 19.00 5.08 13.9 13 0.0344 27 0.2
4 22.0 16.00 5.08 10.9 13 0.0248 21 0.2

15 22.0 14.00 5.08 8.9 14 0.0130 17 0.2
30 21.9 13.00 5.11 7.9 14 0.0092 15 0.1
60 21.9 12.00 5.11 6.9 14 0.0066 13 0.1
120 21.8 11.75 5.15 6.6 14 0.0046 13 0.1
240 21.6 11.00 5.22 5.8 14 0.0033 11 0.1
472 21.6 11.00 5.22 5.8 14 0.0024 11 0.1

15-May-19 1391 21.8 10.50 5.15 5.4 14 0.0014 10 0.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 12 d30 = 20 d50 = 24 d60 = 27 Cu = 2.3 Cc = 1.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L2-01B 04/10/2019 1130 Poorly-graded gravel (GP) Sandy Loam †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1447.10
Job Number: DB19.1089.00 Weight Passing #10 (g): 1394.30

Sample Number: L3-01RB Weight Retained #10 (g): 52.80
Lab ID: HAT01-11.1904001-065 Weight of Hydrometer Sample (g): 101.78

Date/Time sampled: 04/09/2019 1440 Calculated Weight of Sieve Sample (g): 105.63
Test Date: 29-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1447.10 100.00
2" 50 0.00 0.00 1447.10 100.00

1.5" 38.1 0.00 0.00 1447.10 100.00
1" 25 0.00 0.00 1447.10 100.00

3/4" 19.0 0.00 0.00 1447.10 100.00
3/8" 9.5 25.83 25.83 1421.27 98.22

4 4.75 10.30 36.13 1410.97 97.50
10 2.00 16.67 52.80 1394.30 96.35

 
-10 (Based on calculated sieve wt.)

20 0.85 0.87 4.72 100.91 95.53
40 0.425 1.17 5.89 99.74 94.42
60 0.250 6.28 12.17 93.46 88.47
100 0.150 25.21 37.38 68.25 64.61
140 0.106 21.83 59.21 46.42 43.94
200 0.075 12.48 71.69 33.94 32.13

dry pan 2.02 73.71 31.92
wet pan 31.92 0.00

d10 (mm): 0.0040 d50 (mm): 0.12
d16 (mm): 0.024 d60 (mm): 0.14
d30 (mm): 0.068 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 35

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-065 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1440

Initial Wt. (g): 101.78
Test Date: 24-May-19 Total Sample Wt. (g): 1447.10
Start Time: 9:00 Wt. Passing #10 (g): 1394.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 28.00 5.15 22.9 11 0.0456 22 21.6
2 21.8 24.00 5.15 18.9 12 0.0332 19 17.8
4 21.8 22.00 5.15 16.9 12 0.0238 17 16.0

15 21.8 19.25 5.15 14.1 13 0.0125 14 13.3
30 21.8 18.00 5.15 12.9 13 0.0089 13 12.2
60 21.7 16.75 5.19 11.6 13 0.0064 11 10.9
120 21.7 16.25 5.19 11.1 13 0.0045 11 10.5
240 21.6 15.00 5.22 9.8 13 0.0032 10 9.3
465 21.6 14.50 5.22 9.3 13 0.0023 9 8.8

25-May-19 1478 21.6 13.00 5.22 7.8 14 0.0013 8 7.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0040 d30 = 0.068 d50 = 0.12 d60 = 0.14 Cu = 35 Cc = 8.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-01RB 04/09/2019 1440 Silty sand (SM) Sandy Loam
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1394.63
Job Number: DB19.1089.00 Weight Passing #10 (g): 1359.55

Sample Number: L3-01RM Weight Retained #10 (g): 35.08
Lab ID: HAT01-11.1904001-053 Weight of Hydrometer Sample (g): 97.03

Date/Time sampled: 04/09/2019 1450 Calculated Weight of Sieve Sample (g): 99.53
Test Date: 21-May-19 Shape: Rounded

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1394.63 100.00
2" 50 0.00 0.00 1394.63 100.00

1.5" 38.1 0.00 0.00 1394.63 100.00
1" 25 0.00 0.00 1394.63 100.00

3/4" 19.0 0.00 0.00 1394.63 100.00
3/8" 9.5 12.21 12.21 1382.42 99.12

4 4.75 13.83 26.04 1368.59 98.13
10 2.00 9.04 35.08 1359.55 97.48

 
-10 (Based on calculated sieve wt.)

20 0.85 0.40 2.90 96.63 97.08
40 0.425 0.77 3.67 95.86 96.31
60 0.250 8.61 12.28 87.25 87.66
100 0.150 30.28 42.56 56.97 57.24
140 0.106 21.90 64.46 35.07 35.23
200 0.075 11.89 76.35 23.18 23.29

dry pan 2.33 78.68 20.85
wet pan 20.85 0.00

d10 (mm): 0.018 d50 (mm): 0.13
d16 (mm): 0.055 d60 (mm): 0.16
d30 (mm): 0.091 d84 (mm): 0.24

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 8.9

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-053 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1450

Initial Wt. (g): 97.03
Test Date: 7-Jun-19 Total Sample Wt. (g): 1394.63
Start Time: 9:12 Wt. Passing #10 (g): 1359.55

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.6 18.50 5.22 13.3 13 0.0488 14 13.3
2 21.6 16.75 5.22 11.5 13 0.0349 12 11.6
4 21.6 15.75 5.22 10.5 13 0.0248 11 10.6

15 21.6 14.50 5.22 9.3 13 0.0129 10 9.3
30 21.7 14.00 5.19 8.8 14 0.0092 9 8.9
60 21.7 13.75 5.19 8.6 14 0.0065 9 8.6
120 21.8 13.25 5.15 8.1 14 0.0046 8 8.1
240 21.8 12.50 5.15 7.4 14 0.0033 8 7.4
456 21.8 12.50 5.15 7.4 14 0.0024 8 7.4

8-Jun-19 1370 21.5 12.25 5.26 7.0 14 0.0014 7 7.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.018 d30 = 0.091 d50 = 0.13 d60 = 0.16 Cu = 8.9 Cc = 2.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-01RM 04/09/2019 1450 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1719.16
Job Number: DB19.1089.00 Weight Passing #10 (g): 1694.67

Sample Number: L3-01RT Weight Retained #10 (g): 24.49
Lab ID: HAT01-11.1904001-038 Weight of Hydrometer Sample (g): 101.46

Date/Time sampled: 04/09/2019 1500 Calculated Weight of Sieve Sample (g): 102.93
Test Date: 22-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1719.16 100.00
2" 50 0.00 0.00 1719.16 100.00

1.5" 38.1 0.00 0.00 1719.16 100.00
1" 25 0.00 0.00 1719.16 100.00

3/4" 19.0 0.00 0.00 1719.16 100.00
3/8" 9.5 11.00 11.00 1708.16 99.36

4 4.75 6.28 17.28 1701.88 98.99
10 2.00 7.21 24.49 1694.67 98.58

 
-10 (Based on calculated sieve wt.)

20 0.85 1.28 2.75 100.18 97.33
40 0.425 1.15 3.90 99.03 96.21
60 0.250 8.30 12.20 90.73 88.15
100 0.150 29.39 41.59 61.34 59.60
140 0.106 21.71 63.30 39.63 38.50
200 0.075 13.22 76.52 26.41 25.66

dry pan 2.05 78.57 24.36
wet pan 24.36 0.00

d10 (mm): 0.0064 d50 (mm): 0.13
d16 (mm): 0.049 d60 (mm): 0.15
d30 (mm): 0.084 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 23

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 7.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-038 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1500

Initial Wt. (g): 101.46
Test Date: 5-Jun-19 Total Sample Wt. (g): 1719.16
Start Time: 9:00 Wt. Passing #10 (g): 1694.67

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 21.00 5.22 15.8 12 0.0479 16 15.3
2 21.6 19.00 5.22 13.8 13 0.0344 14 13.4
4 21.6 18.00 5.22 12.8 13 0.0245 13 12.4

15 21.6 17.00 5.22 11.8 13 0.0127 12 11.4
30 21.6 16.50 5.22 11.3 13 0.0090 11 11.0
60 21.6 15.50 5.22 10.3 13 0.0064 10 10.0
120 21.7 14.50 5.19 9.3 13 0.0046 9 9.0
240 21.8 13.75 5.15 8.6 14 0.0032 8 8.4
481 21.8 13.50 5.15 8.4 14 0.0023 8 8.1

6-Jun-19 1402 21.3 13.25 5.33 7.9 14 0.0013 8 7.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: J. Hines
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0064 d30 = 0.084 d50 = 0.13 d60 = 0.15 Cu = 23 Cc = 7.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-01RT 04/09/2019 1500 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 82773.29
Job Number: DB19.1089.00 Weight Passing #10 (g): 8626.86

Sample Number: L3-02B Weight Retained #10 (g): 74146.43
Lab ID: HAT01-11.1904001-006 Weight of Hydrometer Sample (g): 80.61

Date/Time sampled: 04/09/2019 930 Calculated Weight of Sieve Sample (g): 773.44
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 82773.29 100.00
2" 50 0.00 0.00 82773.29 100.00

1.5" 38.1 9384.26 9384.26 73389.03 88.66
1" 25 31788.00 41172.26 41601.03 50.26

3/4" 19.0 16307.03 57479.29 25294.00 30.56
3/8" 9.5 10855.19 68334.47 14438.82 17.44

4 4.75 3984.28 72318.75 10454.54 12.63
10 2.00 1827.68 74146.43 8626.86 10.42

 
-10 (Based on calculated sieve wt.)

20 0.85 5.55 698.38 75.06 9.70
40 0.425 7.70 706.08 67.36 8.71
60 0.250 8.82 714.90 58.54 7.57
100 0.150 11.10 726.00 47.44 6.13
140 0.106 10.34 736.34 37.10 4.80
200 0.075 8.24 744.58 28.86 3.73

dry pan 1.14 745.72 27.72
wet pan 27.72 0.00

d10 (mm): 1.2 d50 (mm): 25
d16 (mm): 7.7 d60 (mm): 28
d30 (mm): 18 d84 (mm): 36

Median Particle Diameter --d50 (mm): 25
Uniformity Coefficient, Cu --[d60/d10] (mm): 23

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 9.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 23

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-006 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 930

Initial Wt. (g): 80.61
Test Date: 14-May-19 Total Sample Wt. (g): 82773.29
Start Time: 9:24 Wt. Passing #10 (g): 8626.86

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 23.00 5.08 17.9 12 0.0473 22 2.3
2 22.0 20.00 5.08 14.9 13 0.0342 19 1.9
4 22.0 18.00 5.08 12.9 13 0.0245 16 1.7

15 22.0 16.25 5.08 11.2 13 0.0128 14 1.4
30 21.9 16.00 5.11 10.9 13 0.0091 14 1.4
60 21.8 14.00 5.15 8.9 14 0.0065 11 1.1
120 21.8 13.25 5.15 8.1 14 0.0046 10 1.0
240 21.6 12.00 5.22 6.8 14 0.0033 8 0.9
464 21.6 11.00 5.22 5.8 14 0.0024 7 0.7

15-May-19 1382 21.8 10.75 5.15 5.6 14 0.0014 7 0.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 1.2 d30 = 18 d50 = 25 d60 = 28 Cu = 23 Cc = 9.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-02B 04/09/2019 930 Poorly-graded gravel (GP) Sandy Loam †
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COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1935.23
Job Number: DB19.1089.00 Weight Passing #10 (g): 1881.17

Sample Number: L3-02RB Weight Retained #10 (g): 54.06
Lab ID: HAT01-11.1904001-066 Weight of Hydrometer Sample (g): 104.72

Date/Time sampled: 04/09/2019 1100 Calculated Weight of Sieve Sample (g): 107.73
Test Date: 29-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1935.23 100.00
2" 50 0.00 0.00 1935.23 100.00

1.5" 38.1 0.00 0.00 1935.23 100.00
1" 25 0.00 0.00 1935.23 100.00

3/4" 19.0 0.00 0.00 1935.23 100.00
3/8" 9.5 27.81 27.81 1907.42 98.56

4 4.75 10.04 37.85 1897.38 98.04
10 2.00 16.21 54.06 1881.17 97.21

 
-10 (Based on calculated sieve wt.)

20 0.85 1.44 4.45 103.28 95.87
40 0.425 4.91 9.36 98.37 91.31
60 0.250 11.39 20.75 86.98 80.74
100 0.150 25.08 45.83 61.90 57.46
140 0.106 26.19 72.02 35.71 33.15
200 0.075 14.63 86.65 21.08 19.57

dry pan 2.51 89.16 18.57
wet pan 18.57 0.00

d10 (mm): 0.043 d50 (mm): 0.13
d16 (mm): 0.064 d60 (mm): 0.16
d30 (mm): 0.098 d84 (mm): 0.29

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.7

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.16

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-066 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1100

Initial Wt. (g): 104.72
Test Date: 24-May-19 Total Sample Wt. (g): 1935.23
Start Time: 9:12 Wt. Passing #10 (g): 1881.17

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 16.50 5.15 11.4 13 0.0494 11 10.5
2 21.8 15.00 5.15 9.9 13 0.0352 9 9.1
4 21.8 14.25 5.15 9.1 13 0.0250 9 8.4

15 21.8 14.00 5.15 8.9 14 0.0129 8 8.2
30 21.8 13.75 5.15 8.6 14 0.0092 8 8.0
60 21.7 13.00 5.19 7.8 14 0.0065 7 7.3
120 21.7 12.00 5.19 6.8 14 0.0046 7 6.3
240 21.6 12.00 5.22 6.8 14 0.0033 6 6.3
458 21.6 12.00 5.22 6.8 14 0.0024 6 6.3

25-May-19 1469 21.6 11.00 5.22 5.8 14 0.0013 6 5.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.043 d30 = 0.098 d50 = 0.13 d60 = 0.16 Cu = 3.7 Cc = 1.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-02RB 04/09/2019 1100 Silty sand (SM) Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1716.95
Job Number: DB19.1089.00 Weight Passing #10 (g): 1690.28

Sample Number: L3-02RM Weight Retained #10 (g): 26.67
Lab ID: HAT01-11.1904001-054 Weight of Hydrometer Sample (g): 89.06

Date/Time sampled: 04/09/2019 1045 Calculated Weight of Sieve Sample (g): 90.47
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1716.95 100.00
2" 50 0.00 0.00 1716.95 100.00

1.5" 38.1 0.00 0.00 1716.95 100.00
1" 25 0.00 0.00 1716.95 100.00

3/4" 19.0 0.00 0.00 1716.95 100.00
3/8" 9.5 9.14 9.14 1707.81 99.47

4 4.75 8.39 17.53 1699.42 98.98
10 2.00 9.14 26.67 1690.28 98.45

 
-10 (Based on calculated sieve wt.)

20 0.85 0.26 1.67 88.80 98.16
40 0.425 0.88 2.55 87.92 97.19
60 0.250 7.74 10.29 80.18 88.63
100 0.150 23.69 33.98 56.49 62.44
140 0.106 21.38 55.36 35.11 38.81
200 0.075 14.58 69.94 20.53 22.69

dry pan 4.41 74.35 16.12
wet pan 16.12 0.00

d10 (mm): 0.027 d50 (mm): 0.12
d16 (mm): 0.055 d60 (mm): 0.14
d30 (mm): 0.088 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-054 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1045

Initial Wt. (g): 89.06
Test Date: 7-Jun-19 Total Sample Wt. (g): 1716.95
Start Time: 9:00 Wt. Passing #10 (g): 1690.28

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.5 19.00 6.06 12.9 14 0.0509 15 14.3
2 21.5 17.00 6.06 10.9 14 0.0364 12 12.1
4 21.5 15.00 6.06 8.9 15 0.0261 10 9.9

15 21.5 14.00 6.06 7.9 15 0.0135 9 8.8
30 21.6 13.75 6.02 7.7 15 0.0096 9 8.5
60 21.7 13.00 5.99 7.0 15 0.0068 8 7.8
120 21.7 13.00 5.99 7.0 15 0.0048 8 7.8
240 21.8 12.50 5.95 6.6 15 0.0034 7 7.2
480 21.8 12.50 5.95 6.6 15 0.0024 7 7.2

8-Jun-19 1382 21.5 12.50 6.06 6.4 15 0.0014 7 7.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.027 d30 = 0.088 d50 = 0.12 d60 = 0.14 Cu = 5.2 Cc = 2.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-02RM 04/09/2019 1045 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1733.41
Job Number: DB19.1089.00 Weight Passing #10 (g): 1693.95

Sample Number: L3-02RT Weight Retained #10 (g): 39.46
Lab ID: HAT01-11.1904001-039 Weight of Hydrometer Sample (g): 89.88

Date/Time sampled: 04/09/2019 1000 Calculated Weight of Sieve Sample (g): 91.97
Test Date: 22-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1733.41 100.00
2" 50 0.00 0.00 1733.41 100.00

1.5" 38.1 0.00 0.00 1733.41 100.00
1" 25 0.00 0.00 1733.41 100.00

3/4" 19.0 0.00 0.00 1733.41 100.00
3/8" 9.5 12.34 12.34 1721.07 99.29

4 4.75 9.67 22.01 1711.40 98.73
10 2.00 17.45 39.46 1693.95 97.72

 
-10 (Based on calculated sieve wt.)

20 0.85 1.04 3.13 88.84 96.59
40 0.425 0.92 4.05 87.92 95.59
60 0.250 5.77 9.82 82.15 89.32
100 0.150 20.94 30.76 61.21 66.55
140 0.106 21.03 51.79 40.18 43.69
200 0.075 14.94 66.73 25.24 27.44

dry pan 2.84 69.57 22.40
wet pan 22.40 0.00

d10 (mm): 0.012 d50 (mm): 0.12
d16 (mm): 0.050 d60 (mm): 0.14
d30 (mm): 0.079 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 12

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-039 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1000

Initial Wt. (g): 89.88
Test Date: 5-Jun-19 Total Sample Wt. (g): 1733.41
Start Time: 9:12 Wt. Passing #10 (g): 1693.95

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 19.00 5.22 13.8 13 0.0487 15 15.0
2 21.6 16.75 5.22 11.5 13 0.0349 13 12.5
4 21.6 16.00 5.22 10.8 13 0.0248 12 11.7

15 21.6 14.50 5.22 9.3 13 0.0129 10 10.1
30 21.6 13.75 5.22 8.5 14 0.0092 9 9.3
60 21.7 13.50 5.19 8.3 14 0.0065 9 9.0
120 21.7 12.50 5.19 7.3 14 0.0046 8 8.0
240 21.8 12.00 5.15 6.9 14 0.0033 8 7.4
471 21.8 11.75 5.15 6.6 14 0.0023 7 7.2

6-Jun-19 1392 21.3 11.75 5.33 6.4 14 0.0014 7 7.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: J. Hines
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.012 d30 = 0.079 d50 = 0.12 d60 = 0.14 Cu = 12 Cc = 3.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-02RT 04/09/2019 1000 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 81767.83
Job Number: DB19.1089.00 Weight Passing #10 (g): 13815.15

Sample Number: L3-03B Weight Retained #10 (g): 67952.68
Lab ID: HAT01-11.1904001-007 Weight of Hydrometer Sample (g): 91.48

Date/Time sampled: 04/09/2019 1155 Calculated Weight of Sieve Sample (g): 541.44
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 81767.83 100.00
2" 50 0.00 0.00 81767.83 100.00

1.5" 38.1 5190.34 5190.34 76577.49 93.65
1" 25 13401.90 18592.24 63175.59 77.26

3/4" 19.0 10962.42 29554.66 52213.17 63.86
3/8" 9.5 19621.68 49176.34 32591.48 39.86

4 4.75 12494.04 61670.38 20097.45 24.58
10 2.00 6282.30 67952.68 13815.15 16.90

 
-10 (Based on calculated sieve wt.)

20 0.85 7.86 457.82 83.62 15.44
40 0.425 8.91 466.73 74.71 13.80
60 0.250 10.40 477.13 64.31 11.88
100 0.150 9.74 486.87 54.57 10.08
140 0.106 11.75 498.62 42.82 7.91
200 0.075 8.97 507.59 33.85 6.25

dry pan 1.71 509.30 32.14
wet pan 32.14 0.00

d10 (mm): 0.15 d50 (mm): 13
d16 (mm): 1.2 d60 (mm): 17
d30 (mm): 6.1 d84 (mm): 30

Median Particle Diameter --d50 (mm): 13
Uniformity Coefficient, Cu --[d60/d10] (mm): 113

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 15

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 15

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-007 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1155

Initial Wt. (g): 91.48
Test Date: 14-May-19 Total Sample Wt. (g): 81767.83
Start Time: 9:30 Wt. Passing #10 (g): 13815.15

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 25.00 5.08 19.9 12 0.0467 22 3.7
2 22.0 22.00 5.08 16.9 12 0.0337 18 3.1
4 22.0 19.00 5.08 13.9 13 0.0243 15 2.6

15 21.9 17.50 5.11 12.4 13 0.0127 14 2.3
30 21.9 16.00 5.11 10.9 13 0.0091 12 2.0
60 21.8 14.75 5.15 9.6 13 0.0065 10 1.8
120 21.8 13.00 5.15 7.9 14 0.0046 9 1.4
240 21.6 12.00 5.22 6.8 14 0.0033 7 1.3
460 21.6 11.00 5.22 5.8 14 0.0024 6 1.1

15-May-19 1377 21.6 11.00 5.22 5.8 14 0.0014 6 1.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.15 d30 = 6.1 d50 = 13 d60 = 17 Cu = 113 Cc = 15
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-03B 04/09/2019 1155 Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †
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† Greater than 10% of sample is coarse material 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1095.78
Job Number: DB19.1089.00 Weight Passing #10 (g): 1070.66

Sample Number: L3-03RB Weight Retained #10 (g): 25.12
Lab ID: HAT01-11.1904001-067 Weight of Hydrometer Sample (g): 105.02

Date/Time sampled: 04/09/2019 1330 Calculated Weight of Sieve Sample (g): 107.49
Test Date: 29-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1095.78 100.00
2" 50 0.00 0.00 1095.78 100.00

1.5" 38.1 0.00 0.00 1095.78 100.00
1" 25 0.00 0.00 1095.78 100.00

3/4" 19.0 0.00 0.00 1095.78 100.00
3/8" 9.5 10.65 10.65 1085.13 99.03

4 4.75 6.59 17.24 1078.54 98.43
10 2.00 7.88 25.12 1070.66 97.71

 
-10 (Based on calculated sieve wt.)

20 0.85 0.64 3.10 104.38 97.11
40 0.425 1.55 4.65 102.83 95.67
60 0.250 10.89 15.54 91.94 85.54
100 0.150 28.39 43.93 63.55 59.13
140 0.106 24.72 68.65 38.83 36.13
200 0.075 13.67 82.32 25.16 23.41

dry pan 3.00 85.32 22.16
wet pan 22.16 0.00

d10 (mm): 0.015 d50 (mm): 0.13
d16 (mm): 0.055 d60 (mm): 0.15
d30 (mm): 0.090 d84 (mm): 0.24

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 10

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-067 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1330

Initial Wt. (g): 105.02
Test Date: 24-May-19 Total Sample Wt. (g): 1095.78
Start Time: 9:24 Wt. Passing #10 (g): 1070.66

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 19.00 5.15 13.9 13 0.0486 13 12.9
2 21.8 17.00 5.15 11.9 13 0.0348 11 11.0
4 21.8 16.50 5.15 11.4 13 0.0247 11 10.6

15 21.8 15.75 5.15 10.6 13 0.0128 10 9.9
30 21.8 15.00 5.15 9.9 13 0.0091 9 9.2
60 21.7 14.00 5.19 8.8 14 0.0065 8 8.2
120 21.7 13.00 5.19 7.8 14 0.0046 7 7.3
240 21.6 13.00 5.22 7.8 14 0.0033 7 7.2
449 21.6 12.50 5.22 7.3 14 0.0024 7 6.8

25-May-19 1458 21.6 12.00 5.22 6.8 14 0.0013 6 6.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.015 d30 = 0.090 d50 = 0.13 d60 = 0.15 Cu = 10 Cc = 3.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-03RB 04/09/2019 1330 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1657.70
Job Number: DB19.1089.00 Weight Passing #10 (g): 1638.92

Sample Number: L3-03RM Weight Retained #10 (g): 18.78
Lab ID: HAT01-11.1904001-055 Weight of Hydrometer Sample (g): 77.20

Date/Time sampled: 04/09/2019 1400 Calculated Weight of Sieve Sample (g): 78.08
Test Date: 21-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1657.70 100.00
2" 50 0.00 0.00 1657.70 100.00

1.5" 38.1 0.00 0.00 1657.70 100.00
1" 25 0.00 0.00 1657.70 100.00

3/4" 19.0 0.00 0.00 1657.70 100.00
3/8" 9.5 2.07 2.07 1655.63 99.88

4 4.75 9.70 11.77 1645.93 99.29
10 2.00 7.01 18.78 1638.92 98.87

 
-10 (Based on calculated sieve wt.)

20 0.85 0.17 1.05 77.03 98.65
40 0.425 0.73 1.78 76.30 97.71
60 0.250 6.33 8.11 69.97 89.61
100 0.150 20.81 28.92 49.16 62.96
140 0.106 18.26 47.18 30.90 39.57
200 0.075 12.61 59.79 18.29 23.42

dry pan 4.57 64.36 13.72
wet pan 13.72 0.00

d10 (mm): 0.027 d50 (mm): 0.12
d16 (mm): 0.058 d60 (mm): 0.14
d30 (mm): 0.086 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-055 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1400

Initial Wt. (g): 77.20
Test Date: 7-Jun-19 Total Sample Wt. (g): 1657.70
Start Time: 9:12 Wt. Passing #10 (g): 1638.92

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.5 16.00 6.06 9.9 14 0.0519 13 12.7
2 21.5 15.00 6.06 8.9 15 0.0369 12 11.5
4 21.5 13.75 6.06 7.7 15 0.0263 10 9.9

15 21.5 13.00 6.06 6.9 15 0.0136 9 8.9
30 21.7 12.50 5.99 6.5 15 0.0097 8 8.3
60 21.7 12.00 5.99 6.0 15 0.0068 8 7.7
120 21.7 12.00 5.99 6.0 15 0.0048 8 7.7
240 21.7 12.00 5.99 6.0 15 0.0034 8 7.7
469 21.7 12.00 5.99 6.0 15 0.0024 8 7.7

8-Jun-19 1372 21.5 11.25 6.06 5.2 15 0.0014 7 6.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.027 d30 = 0.086 d50 = 0.12 d60 = 0.14 Cu = 5.2 Cc = 2.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-03RM 04/09/2019 1400 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1706.60
Job Number: DB19.1089.00 Weight Passing #10 (g): 1670.81

Sample Number: L3-03RT Weight Retained #10 (g): 35.79
Lab ID: HAT01-11.1904001-040 Weight of Hydrometer Sample (g): 118.42

Date/Time sampled: 04/09/2019 1345 Calculated Weight of Sieve Sample (g): 120.96
Test Date: 22-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1706.60 100.00
2" 50 0.00 0.00 1706.60 100.00

1.5" 38.1 0.00 0.00 1706.60 100.00
1" 25 0.00 0.00 1706.60 100.00

3/4" 19.0 0.00 0.00 1706.60 100.00
3/8" 9.5 17.52 17.52 1689.08 98.97

4 4.75 7.37 24.89 1681.71 98.54
10 2.00 10.90 35.79 1670.81 97.90

 
-10 (Based on calculated sieve wt.)

20 0.85 1.10 3.64 117.32 96.99
40 0.425 1.07 4.71 116.25 96.11
60 0.250 8.92 13.63 107.33 88.73
100 0.150 30.46 44.09 76.87 63.55
140 0.106 27.49 71.58 49.38 40.82
200 0.075 19.02 90.60 30.36 25.10

dry pan 4.66 95.26 25.70
wet pan 25.70 0.00

d10 (mm): 0.013 d50 (mm): 0.12
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.084 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 11

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-040 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1345

Initial Wt. (g): 118.42
Test Date: 5-Jun-19 Total Sample Wt. (g): 1706.60
Start Time: 9:24 Wt. Passing #10 (g): 1670.81

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 22.50 5.22 17.3 12 0.0475 15 14.3
2 21.6 19.25 5.22 14.0 13 0.0343 12 11.6
4 21.6 18.50 5.22 13.3 13 0.0244 11 11.0

15 21.6 17.25 5.22 12.0 13 0.0127 10 9.9
30 21.6 16.50 5.22 11.3 13 0.0090 10 9.3
60 21.7 16.00 5.19 10.8 13 0.0064 9 8.9
120 21.8 15.25 5.15 10.1 13 0.0045 9 8.3
240 21.8 15.00 5.15 9.9 13 0.0032 8 8.1
461 21.8 14.00 5.15 8.9 14 0.0023 7 7.3

6-Jun-19 1382 21.3 13.75 5.33 8.4 14 0.0014 7 7.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: J. Hines
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.013 d30 = 0.084 d50 = 0.12 d60 = 0.14 Cu = 11 Cc = 3.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-03RT 04/09/2019 1345 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 76811.22
Job Number: DB19.1089.00 Weight Passing #10 (g): 2493.52

Sample Number: L3-11B Weight Retained #10 (g): 74317.70
Lab ID: HAT01-11.1904001-005 Weight of Hydrometer Sample (g): 88.28

Date/Time sampled: 04/09/2019 1525 Calculated Weight of Sieve Sample (g): 2719.41
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 76811.22 100.00
2" 50 257.25 257.25 76553.97 99.67

1.5" 38.1 4756.25 5013.50 71797.72 93.47
1" 25 14352.20 19365.70 57445.52 74.79

3/4" 19.0 15504.29 34869.99 41941.23 54.60
3/8" 9.5 32423.65 67293.64 9517.58 12.39

4 4.75 6287.60 73581.24 3229.98 4.21
10 2.00 736.46 74317.70 2493.52 3.25

 
-10 (Based on calculated sieve wt.)

20 0.85 4.91 2636.04 83.37 3.07
40 0.425 4.41 2640.45 78.96 2.90
60 0.250 6.17 2646.62 72.79 2.68
100 0.150 11.69 2658.31 61.10 2.25
140 0.106 13.13 2671.44 47.97 1.76
200 0.075 10.89 2682.33 37.08 1.36

dry pan 1.82 2684.15 35.26
wet pan 35.26 0.00

d10 (mm): 7.8 d50 (mm): 18
d16 (mm): 10 d60 (mm): 20
d30 (mm): 13 d84 (mm): 31

Median Particle Diameter --d50 (mm): 18
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.6

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 20

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-11B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-005 Assumed particle density: 2.65
Date/Time sampled: 04/09/2019 1525

Initial Wt. (g): 88.28
Test Date: 14-May-19 Total Sample Wt. (g): 76811.22
Start Time: 9:18 Wt. Passing #10 (g): 2493.52

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 24.00 5.08 18.9 12 0.0470 21 0.7
2 22.0 20.00 5.08 14.9 13 0.0342 17 0.5
4 22.0 18.00 5.08 12.9 13 0.0245 15 0.5

15 22.0 16.00 5.08 10.9 13 0.0128 12 0.4
30 21.9 15.75 5.11 10.6 13 0.0091 12 0.4
60 21.9 13.75 5.11 8.6 14 0.0065 10 0.3
120 21.8 13.00 5.15 7.9 14 0.0046 9 0.3
240 21.6 12.00 5.22 6.8 14 0.0033 8 0.2
468 21.6 11.75 5.22 6.5 14 0.0024 7 0.2

15-May-19 1386 21.8 10.50 5.15 5.4 14 0.0014 6 0.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 7.8 d30 = 13 d50 = 18 d60 = 20 Cu = 2.6 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L3-11B 04/09/2019 1525 Poorly-graded gravel (GP) Sandy Loam †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 73845.51
Job Number: DB19.1089.00 Weight Passing #10 (g): 802.87

Sample Number: L4-01B Weight Retained #10 (g): 73042.64
Lab ID: HAT01-11.1904001-008 Weight of Hydrometer Sample (g): 97.39

Date/Time sampled: 04/17/2019 1045 Calculated Weight of Sieve Sample (g): 8957.68
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 73845.51 100.00
2" 50 891.56 891.56 72953.95 98.79

1.5" 38.1 20399.69 21291.25 52554.26 71.17
1" 25 32339.10 53630.35 20215.16 27.37

3/4" 19.0 10695.73 64326.08 9519.43 12.89
3/8" 9.5 8282.90 72608.98 1236.53 1.67

4 4.75 412.50 73021.48 824.03 1.12
10 2.00 21.17 73042.64 802.87 1.09

 
-10 (Based on calculated sieve wt.)

20 0.85 1.46 8861.75 95.93 1.07
40 0.425 1.35 8863.10 94.58 1.06
60 0.250 4.63 8867.73 89.95 1.00
100 0.150 17.45 8885.18 72.50 0.81
140 0.106 19.14 8904.32 53.36 0.60
200 0.075 14.22 8918.54 39.14 0.44

dry pan 1.72 8920.26 37.42
wet pan 37.42 0.00

d10 (mm): 16 d50 (mm): 31
d16 (mm): 20 d60 (mm): 34
d30 (mm): 26 d84 (mm): 43

Median Particle Diameter --d50 (mm): 31
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.1

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 31

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L4-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-008 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1045

Initial Wt. (g): 97.39
Test Date: 14-May-19 Total Sample Wt. (g): 73845.51
Start Time: 9:36 Wt. Passing #10 (g): 802.87

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 28.00 5.08 22.9 11 0.0457 24 0.3
2 22.0 23.00 5.08 17.9 12 0.0335 18 0.2
4 22.0 21.00 5.08 15.9 12 0.0240 16 0.2

15 22.0 17.00 5.08 11.9 13 0.0127 12 0.1
30 21.9 16.00 5.11 10.9 13 0.0091 11 0.1
60 21.8 16.00 5.15 10.9 13 0.0064 11 0.1
120 21.8 14.00 5.15 8.9 14 0.0046 9 0.1
240 21.6 13.75 5.22 8.5 14 0.0032 9 0.1
456 21.6 13.00 5.22 7.8 14 0.0024 8 0.1

15-May-19 1372 21.6 13.00 5.22 7.8 14 0.0014 8 0.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 16 d30 = 26 d50 = 31 d60 = 34 Cu = 2.1 Cc = 1.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L4-01B 04/17/2019 1045 Poorly-graded gravel (GP) Sandy Loam †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 80938.86
Job Number: DB19.1089.00 Weight Passing #10 (g): 21238.88

Sample Number: L4-02B Weight Retained #10 (g): 59699.98
Lab ID: HAT01-11.1904001-009 Weight of Hydrometer Sample (g): 87.90

Date/Time sampled: 04/17/2019 1145 Calculated Weight of Sieve Sample (g): 334.98
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 80938.86 100.00
2" 50 0.00 0.00 80938.86 100.00

1.5" 38.1 5970.32 5970.32 74968.54 92.62
1" 25 13836.10 19806.42 61132.44 75.53

3/4" 19.0 6208.47 26014.89 54923.98 67.86
3/8" 9.5 13211.76 39226.65 41712.21 51.54

4 4.75 11631.41 50858.05 30080.81 37.16
10 2.00 8841.93 59699.98 21238.88 26.24

 
-10 (Based on calculated sieve wt.)

20 0.85 9.32 256.40 78.58 23.46
40 0.425 11.75 268.15 66.83 19.95
60 0.250 11.02 279.17 55.81 16.66
100 0.150 10.06 289.23 45.75 13.66
140 0.106 11.76 300.99 33.99 10.15
200 0.075 8.54 309.53 25.45 7.60

dry pan 0.90 310.43 24.55
wet pan 24.55 0.00

d10 (mm): 0.10 d50 (mm): 8.8
d16 (mm): 0.22 d60 (mm): 14
d30 (mm): 2.7 d84 (mm): 31

Median Particle Diameter --d50 (mm): 8.8
Uniformity Coefficient, Cu --[d60/d10] (mm): 140

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 5.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 13

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L4-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-009 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1145

Initial Wt. (g): 87.90
Test Date: 14-May-19 Total Sample Wt. (g): 80938.86
Start Time: 9:42 Wt. Passing #10 (g): 21238.88

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 21.00 5.08 15.9 12 0.0480 18 4.8
2 22.0 19.00 5.08 13.9 13 0.0344 16 4.2
4 22.0 17.00 5.08 11.9 13 0.0246 14 3.6

15 21.9 15.00 5.11 9.9 13 0.0129 11 3.0
30 21.9 14.00 5.11 8.9 14 0.0092 10 2.7
60 21.8 13.75 5.15 8.6 14 0.0065 10 2.6
120 21.8 12.00 5.15 6.9 14 0.0046 8 2.0
240 21.6 11.75 5.22 6.5 14 0.0033 7 1.9
452 21.6 11.00 5.22 5.8 14 0.0024 7 1.7

15-May-19 1367 21.8 10.25 5.15 5.1 14 0.0014 6 1.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.10 d30 = 2.7 d50 = 8.8 d60 = 14 Cu = 140 Cc = 5.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L4-02B 04/17/2019 1145 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 77641.49
Job Number: DB19.1089.00 Weight Passing #10 (g): 16361.53

Sample Number: L4-03B Weight Retained #10 (g): 61279.96
Lab ID: HAT01-11.1904001-010 Weight of Hydrometer Sample (g): 54.61

Date/Time sampled: 04/17/2019 1340 Calculated Weight of Sieve Sample (g): 259.14
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 77641.49 100.00
2" 50 0.00 0.00 77641.49 100.00

1.5" 38.1 9019.35 9019.35 68622.14 88.38
1" 25 15503.40 24522.75 53118.74 68.42

3/4" 19.0 8089.91 32612.66 45028.82 58.00
3/8" 9.5 12202.66 44815.32 32826.17 42.28

4 4.75 9755.64 54570.97 23070.52 29.71
10 2.00 6708.99 61279.96 16361.53 21.07

 
-10 (Based on calculated sieve wt.)

20 0.85 5.13 209.66 49.48 19.09
40 0.425 6.25 215.91 43.23 16.68
60 0.250 6.89 222.80 36.34 14.02
100 0.150 6.69 229.49 29.65 11.44
140 0.106 7.18 236.67 22.47 8.67
200 0.075 5.34 242.01 17.13 6.61

dry pan 0.41 242.42 16.72
wet pan 16.72 0.00

d10 (mm): 0.13 d50 (mm): 13
d16 (mm): 0.37 d60 (mm): 20
d30 (mm): 4.8 d84 (mm): 35

Median Particle Diameter --d50 (mm): 13
Uniformity Coefficient, Cu --[d60/d10] (mm): 154

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 16

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L4-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-010 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1340

Initial Wt. (g): 54.61
Test Date: 13-May-19 Total Sample Wt. (g): 77641.49
Start Time: 9:06 Wt. Passing #10 (g): 16361.53

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.9 16.50 5.11 11.4 13 0.0494 21 4.4
2 21.9 15.00 5.11 9.9 13 0.0353 18 3.8
4 21.9 14.00 5.11 8.9 14 0.0251 16 3.4

15 21.9 12.00 5.11 6.9 14 0.0131 13 2.7
30 21.9 12.00 5.11 6.9 14 0.0093 13 2.7
60 21.7 11.00 5.19 5.8 14 0.0066 11 2.2
120 21.9 10.00 5.11 4.9 14 0.0047 9 1.9
240 21.9 9.75 5.11 4.6 14 0.0033 8 1.8
480 21.9 9.75 5.11 4.6 14 0.0024 8 1.8

14-May-19 1397 21.9 9.75 5.11 4.6 14 0.0014 8 1.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.13 d30 = 4.8 d50 = 13 d60 = 20 Cu = 154 Cc = 8.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L4-03B 04/17/2019 1340 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 83604.56
Job Number: DB19.1089.00 Weight Passing #10 (g): 6301.89

Sample Number: L4-11B Weight Retained #10 (g): 77302.68
Lab ID: HAT01-11.1904001-024 Weight of Hydrometer Sample (g): 105.43

Date/Time sampled: 04/17/2019 1500 Calculated Weight of Sieve Sample (g): 1398.70
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 83604.56 100.00
2" 50 499.77 499.77 83104.79 99.40

1.5" 38.1 11121.64 11621.41 71983.15 86.10
1" 25 25223.20 36844.61 46759.95 55.93

3/4" 19.0 15685.64 52530.25 31074.31 37.17
3/8" 9.5 16812.17 69342.42 14262.14 17.06

4 4.75 6109.73 75452.15 8152.41 9.75
10 2.00 1850.53 77302.68 6301.89 7.54

 
-10 (Based on calculated sieve wt.)

20 0.85 9.07 1302.34 96.36 6.89
40 0.425 6.88 1309.22 89.48 6.40
60 0.250 8.90 1318.12 80.58 5.76
100 0.150 14.27 1332.39 66.31 4.74
140 0.106 17.06 1349.45 49.25 3.52
200 0.075 11.51 1360.96 37.74 2.70

dry pan 2.05 1363.01 35.69
wet pan 35.69 0.00

d10 (mm): 4.9 d50 (mm): 23
d16 (mm): 8.6 d60 (mm): 26
d30 (mm): 15 d84 (mm): 37

Median Particle Diameter --d50 (mm): 23
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.8

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 23

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L4-11B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-024 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1500

Initial Wt. (g): 105.43
Test Date: 20-May-19 Total Sample Wt. (g): 83604.56
Start Time: 9:00 Wt. Passing #10 (g): 6301.89

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

20-May-19 1 21.8 30.00 5.15 24.9 11 0.0450 24 1.8
2 21.8 26.00 5.15 20.9 12 0.0328 20 1.5
4 21.8 22.25 5.15 17.1 12 0.0238 16 1.2

15 21.8 18.00 5.15 12.9 13 0.0126 12 0.9
30 21.7 16.00 5.19 10.8 13 0.0090 10 0.8
60 21.7 14.00 5.19 8.8 14 0.0065 8 0.6
120 21.6 13.25 5.22 8.0 14 0.0046 8 0.6
240 21.6 12.50 5.22 7.3 14 0.0033 7 0.5
480 21.5 12.00 5.26 6.7 14 0.0023 6 0.5

21-May-19 1429 20.6 11.75 5.57 6.2 14 0.0013 6 0.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 4.9 d30 = 15 d50 = 23 d60 = 26 Cu = 5.3 Cc = 1.8
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L4-11B 04/17/2019 1500 Well-graded gravel (GW) Sandy Loam †
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 69732.68
Job Number: DB19.1089.00 Weight Passing #10 (g): 1164.50

Sample Number: L5-01B Weight Retained #10 (g): 68568.18
Lab ID: HAT01-11.1904001-011 Weight of Hydrometer Sample (g): 99.28

Date/Time sampled: 04/17/2019 1700 Calculated Weight of Sieve Sample (g): 5945.09
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 69732.68 100.00
2" 50 342.86 342.86 69389.82 99.51

1.5" 38.1 10952.91 11295.77 58436.91 83.80
1" 25 29280.40 40576.17 29156.51 41.81

3/4" 19.0 14656.93 55233.10 14499.58 20.79
3/8" 9.5 12800.70 68033.80 1698.88 2.44

4 4.75 496.00 68529.80 1202.88 1.72
10 2.00 38.38 68568.18 1164.50 1.67

 
-10 (Based on calculated sieve wt.)

20 0.85 1.12 5846.93 98.16 1.65
40 0.425 1.23 5848.16 96.93 1.63
60 0.250 5.72 5853.88 91.21 1.53
100 0.150 20.68 5874.56 70.53 1.19
140 0.106 22.25 5896.81 48.28 0.81
200 0.075 16.09 5912.90 32.19 0.54

dry pan 1.72 5914.62 30.47
wet pan 30.47 0.00

d10 (mm): 13 d50 (mm): 27
d16 (mm): 16 d60 (mm): 30
d30 (mm): 21 d84 (mm): 38

Median Particle Diameter --d50 (mm): 27
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 27

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-011 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1700

Initial Wt. (g): 99.28
Test Date: 14-May-19 Total Sample Wt. (g): 69732.68
Start Time: 9:48 Wt. Passing #10 (g): 1164.50

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 22.00 5.08 16.9 12 0.0477 17 0.3
2 22.0 20.00 5.08 14.9 13 0.0342 15 0.3
4 22.0 18.00 5.08 12.9 13 0.0245 13 0.2

15 21.9 17.75 5.11 12.6 13 0.0127 13 0.2
30 21.9 17.00 5.11 11.9 13 0.0090 12 0.2
60 21.8 16.00 5.15 10.9 13 0.0064 11 0.2
120 21.8 15.00 5.15 9.9 13 0.0046 10 0.2
240 21.6 14.00 5.22 8.8 14 0.0032 9 0.1
448 21.6 14.00 5.22 8.8 14 0.0024 9 0.1

15-May-19 1362 21.8 13.00 5.15 7.9 14 0.0014 8 0.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 13 d30 = 21 d50 = 27 d60 = 30 Cu = 2.3 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01B 04/17/2019 1700 Poorly-graded gravel (GP) Loamy Sand †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 5445.20
Job Number: DB19.1089.00 Weight Passing #10 (g): 1801.40

Sample Number: L5-01C Weight Retained #10 (g): 3643.80
Lab ID: HAT01-11.1904001-034 Weight of Hydrometer Sample (g): 92.95

Date/Time sampled: 04/17/2019 1620 Calculated Weight of Sieve Sample (g): 280.96
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 5445.20 100.00
2" 50 0.00 0.00 5445.20 100.00

1.5" 38.1 488.80 488.80 4956.40 91.02
1" 25 1310.20 1799.00 3646.20 66.96

3/4" 19.0 781.40 2580.40 2864.80 52.61
3/8" 9.5 907.80 3488.20 1957.00 35.94

4 4.75 117.80 3606.00 1839.20 33.78
10 2.00 37.80 3643.80 1801.40 33.08

 
-10 (Based on calculated sieve wt.)

20 0.85 0.94 188.95 92.01 32.75
40 0.425 1.21 190.16 90.80 32.32
60 0.250 5.29 195.45 85.51 30.43
100 0.150 20.19 215.64 65.32 23.25
140 0.106 20.93 236.57 44.39 15.80
200 0.075 15.64 252.21 28.75 10.23

dry pan 0.94 253.15 27.81
wet pan 27.81 0.00

d10 (mm): 0.073 d50 (mm): 17
d16 (mm): 0.11 d60 (mm): 22
d30 (mm): 0.24 d84 (mm): 34

Median Particle Diameter --d50 (mm): 17
Uniformity Coefficient, Cu --[d60/d10] (mm): 301

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 0.036

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 17

Classification of fines (visual method): ML

USCS Soil Classification: Poorly-graded gravel with silt and sand (GP-GM)s

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01C Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-034 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1620

Initial Wt. (g): 92.95
Test Date: 14-May-19 Total Sample Wt. (g): 5445.20
Start Time: 9:24 Wt. Passing #10 (g): 1801.40

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

15-May-19 1 22.0 20.00 5.08 14.9 13 0.0483 16 5.3
2 22.0 18.75 5.08 13.7 13 0.0345 15 4.9
4 22.0 17.00 5.08 11.9 13 0.0246 13 4.2

15 22.0 16.00 5.08 10.9 13 0.0128 12 3.9
30 22.0 14.00 5.08 8.9 14 0.0092 10 3.2
60 21.9 14.00 5.11 8.9 14 0.0065 10 3.2
120 21.8 13.00 5.15 7.9 14 0.0046 8 2.8
240 21.8 13.00 5.15 7.9 14 0.0033 8 2.8
460 21.8 12.00 5.15 6.9 14 0.0024 7 2.4

16-May-19 1387 21.7 12.00 5.19 6.8 14 0.0014 7 2.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.073 d30 = 0.24 d50 = 17 d60 = 22 Cu = 301 Cc = 0.036
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01C 04/17/2019 1620 Poorly-graded gravel with silt and sand 
(GP-GM)s Loamy Sand †
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† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1557.52
Job Number: DB19.1089.00 Weight Passing #10 (g): 1449.36

Sample Number: L5-01RB Weight Retained #10 (g): 108.16
Lab ID: HAT01-11.1904001-068 Weight of Hydrometer Sample (g): 103.80

Date/Time sampled: 04/18/2019 740 Calculated Weight of Sieve Sample (g): 111.55
Test Date: 29-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1557.52 100.00
2" 50 0.00 0.00 1557.52 100.00

1.5" 38.1 0.00 0.00 1557.52 100.00
1" 25 0.00 0.00 1557.52 100.00

3/4" 19.0 14.34 14.34 1543.18 99.08
3/8" 9.5 41.92 56.26 1501.26 96.39

4 4.75 28.28 84.54 1472.98 94.57
10 2.00 23.62 108.16 1449.36 93.06

 
-10 (Based on calculated sieve wt.)

20 0.85 1.64 9.39 102.16 91.59
40 0.425 5.68 15.07 96.48 86.49
60 0.250 12.58 27.65 83.90 75.22
100 0.150 19.40 47.05 64.50 57.82
140 0.106 15.30 62.35 49.20 44.11
200 0.075 11.17 73.52 38.03 34.09

dry pan 3.23 76.75 34.80
wet pan 34.80 0.00

d10 (mm): 0.011 d50 (mm): 0.12
d16 (mm): 0.036 d60 (mm): 0.16
d30 (mm): 0.065 d84 (mm): 0.38

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 15

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.18

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-068 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 740

Initial Wt. (g): 103.80
Test Date: 24-May-19 Total Sample Wt. (g): 1557.52
Start Time: 9:36 Wt. Passing #10 (g): 1449.36

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 27.00 5.15 21.9 11 0.0460 21 19.6
2 21.8 22.00 5.15 16.9 12 0.0337 16 15.1
4 21.8 19.00 5.15 13.9 13 0.0243 13 12.4

15 21.8 17.00 5.15 11.9 13 0.0127 11 10.6
30 21.7 15.50 5.19 10.3 13 0.0091 10 9.2
60 21.7 15.00 5.19 9.8 13 0.0064 9 8.8
120 21.6 13.50 5.22 8.3 14 0.0046 8 7.4
240 21.6 13.00 5.22 7.8 14 0.0033 7 7.0
439 21.6 12.00 5.22 6.8 14 0.0024 7 6.1

25-May-19 1448 21.6 11.50 5.22 6.3 14 0.0013 6 5.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.011 d30 = 0.065 d50 = 0.12 d60 = 0.16 Cu = 15 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01RB 04/18/2019 740 Silty sand (SM) Sandy Loam
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1734.15
Job Number: DB19.1089.00 Weight Passing #10 (g): 1658.71

Sample Number: L5-01RM Weight Retained #10 (g): 75.44
Lab ID: HAT01-11.1904001-056 Weight of Hydrometer Sample (g): 99.93

Date/Time sampled: 04/18/2019 750 Calculated Weight of Sieve Sample (g): 104.48
Test Date: 21-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1734.15 100.00
2" 50 0.00 0.00 1734.15 100.00

1.5" 38.1 0.00 0.00 1734.15 100.00
1" 25 0.00 0.00 1734.15 100.00

3/4" 19.0 30.68 30.68 1703.47 98.23
3/8" 9.5 17.30 47.98 1686.17 97.23

4 4.75 14.02 62.00 1672.15 96.42
10 2.00 13.44 75.44 1658.71 95.65

 
-10 (Based on calculated sieve wt.)

20 0.85 0.63 5.18 99.30 95.05
40 0.425 0.85 6.03 98.45 94.23
60 0.250 7.38 13.41 91.07 87.17
100 0.150 25.76 39.17 65.31 62.51
140 0.106 21.09 60.26 44.22 42.33
200 0.075 16.00 76.26 28.22 27.01

dry pan 2.38 78.64 25.84
wet pan 25.84 0.00

d10 (mm): 0.018 d50 (mm): 0.12
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.080 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.5

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-056 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 750

Initial Wt. (g): 99.93
Test Date: 16-May-19 Total Sample Wt. (g): 1734.15
Start Time: 9:36 Wt. Passing #10 (g): 1658.71

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 20.00 5.19 14.8 13 0.0483 15 14.2
2 21.7 17.00 5.19 11.8 13 0.0348 12 11.3
4 21.7 16.00 5.19 10.8 13 0.0248 11 10.4

15 21.7 15.25 5.19 10.1 13 0.0129 10 9.6
30 21.8 14.00 5.15 8.9 14 0.0092 9 8.5
60 21.8 14.00 5.15 8.9 14 0.0065 9 8.5
120 21.8 14.00 5.15 8.9 14 0.0046 9 8.5
240 21.7 13.50 5.19 8.3 14 0.0032 8 8.0
484 21.7 12.75 5.19 7.6 14 0.0023 8 7.2

17-May-19 1400 21.9 12.00 5.11 6.9 14 0.0014 7 6.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.018 d30 = 0.080 d50 = 0.12 d60 = 0.14 Cu = 7.8 Cc = 2.5
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01RM 04/18/2019 750 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1594.84
Job Number: DB19.1089.00 Weight Passing #10 (g): 1580.72

Sample Number: L5-01RT Weight Retained #10 (g): 14.12
Lab ID: HAT01-11.1904001-041 Weight of Hydrometer Sample (g): 80.20

Date/Time sampled: 04/18/2019 800 Calculated Weight of Sieve Sample (g): 80.92
Test Date: 22-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1594.84 100.00
2" 50 0.00 0.00 1594.84 100.00

1.5" 38.1 0.00 0.00 1594.84 100.00
1" 25 0.00 0.00 1594.84 100.00

3/4" 19.0 0.00 0.00 1594.84 100.00
3/8" 9.5 8.19 8.19 1586.65 99.49

4 4.75 1.42 9.61 1585.23 99.40
10 2.00 4.51 14.12 1580.72 99.11

 
-10 (Based on calculated sieve wt.)

20 0.85 0.45 1.17 79.75 98.56
40 0.425 0.59 1.76 79.16 97.83
60 0.250 4.85 6.61 74.31 91.84
100 0.150 18.25 24.86 56.06 69.28
140 0.106 18.44 43.30 37.62 46.49
200 0.075 14.50 57.80 23.12 28.57

dry pan 2.48 60.28 20.64
wet pan 20.64 0.00

d10 (mm): 0.014 d50 (mm): 0.11
d16 (mm): 0.055 d60 (mm): 0.13
d30 (mm): 0.077 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 9.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-041 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 800

Initial Wt. (g): 80.20
Test Date: 7-Jun-19 Total Sample Wt. (g): 1594.84
Start Time: 9:36 Wt. Passing #10 (g): 1580.72

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 17.00 5.99 11.0 14 0.0516 14 13.6
2 21.7 16.00 5.99 10.0 14 0.0367 12 12.4
4 21.7 15.00 5.99 9.0 15 0.0261 11 11.1

15 21.7 14.00 5.99 8.0 15 0.0135 10 9.9
30 21.7 13.00 5.99 7.0 15 0.0096 9 8.7
60 21.7 13.00 5.99 7.0 15 0.0068 9 8.7
120 21.7 13.00 5.99 7.0 15 0.0048 9 8.7
240 21.9 12.00 5.91 6.1 15 0.0034 8 7.5
448 22.2 11.50 5.80 5.7 15 0.0025 7 7.0

8-Jun-19 1352 21.5 11.49 6.06 5.4 15 0.0014 7 6.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.014 d30 = 0.077 d50 = 0.11 d60 = 0.13 Cu = 9.3 Cc = 3.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01RT 04/18/2019 800 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 79392.33
Job Number: DB19.1089.00 Weight Passing #10 (g): 11975.08

Sample Number: L5-02B Weight Retained #10 (g): 67417.25
Lab ID: HAT01-11.1904001-012 Weight of Hydrometer Sample (g): 73.92

Date/Time sampled: 04/18/2019 1230 Calculated Weight of Sieve Sample (g): 490.07
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 79392.33 100.00
2" 50 527.21 527.21 78865.12 99.34

1.5" 38.1 4894.88 5422.09 73970.24 93.17
1" 25 13395.90 18817.99 60574.34 76.30

3/4" 19.0 12883.87 31701.86 47690.47 60.07
3/8" 9.5 18283.69 49985.55 29406.78 37.04

4 4.75 11738.09 61723.63 17668.70 22.25
10 2.00 5693.62 67417.25 11975.08 15.08

 
-10 (Based on calculated sieve wt.)

20 0.85 7.42 423.57 66.50 13.57
40 0.425 10.21 433.78 56.29 11.49
60 0.250 10.60 444.38 45.69 9.32
100 0.150 8.12 452.50 37.57 7.67
140 0.106 8.81 461.31 28.76 5.87
200 0.075 6.68 467.99 22.08 4.51

dry pan 0.68 468.67 21.40
wet pan 21.40 0.00

d10 (mm): 0.30 d50 (mm): 14
d16 (mm): 2.2 d60 (mm): 19
d30 (mm): 6.8 d84 (mm): 30

Median Particle Diameter --d50 (mm): 14
Uniformity Coefficient, Cu --[d60/d10] (mm): 63

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 15

USCS Soil Classification: Poorly-graded gravel with sand (GP)s

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-012 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1230

Initial Wt. (g): 73.92
Test Date: 13-May-19 Total Sample Wt. (g): 79392.33
Start Time: 9:12 Wt. Passing #10 (g): 11975.08

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 19.00 5.19 13.8 13 0.0486 19 2.8
2 21.7 18.00 5.19 12.8 13 0.0346 17 2.6
4 21.7 16.00 5.19 10.8 13 0.0248 15 2.2

15 21.7 14.25 5.19 9.1 14 0.0129 12 1.8
30 21.7 13.00 5.19 7.8 14 0.0092 11 1.6
60 21.7 13.00 5.19 7.8 14 0.0065 11 1.6
120 21.9 10.00 5.11 4.9 14 0.0047 7 1.0
240 21.9 10.00 5.11 4.9 14 0.0033 7 1.0
480 21.9 10.00 5.11 4.9 14 0.0023 7 1.0

14-May-19 1392 21.9 9.00 5.11 3.9 14 0.0014 5 0.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.30 d30 = 6.8 d50 = 14 d60 = 19 Cu = 63 Cc = 8.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-02B 04/18/2019 1230 Poorly-graded gravel with sand (GP)s Loamy Sand †
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1614.75
Job Number: DB19.1089.00 Weight Passing #10 (g): 1592.88

Sample Number: L5-02RB Weight Retained #10 (g): 21.87
Lab ID: HAT01-11.1904001-069 Weight of Hydrometer Sample (g): 98.67

Date/Time sampled: 04/18/2019 1240 Calculated Weight of Sieve Sample (g): 100.02
Test Date: 29-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1614.75 100.00
2" 50 0.00 0.00 1614.75 100.00

1.5" 38.1 0.00 0.00 1614.75 100.00
1" 25 0.00 0.00 1614.75 100.00

3/4" 19.0 0.00 0.00 1614.75 100.00
3/8" 9.5 4.80 4.80 1609.95 99.70

4 4.75 6.83 11.63 1603.12 99.28
10 2.00 10.24 21.87 1592.88 98.65

 
-10 (Based on calculated sieve wt.)

20 0.85 0.58 1.93 98.09 98.07
40 0.425 0.75 2.68 97.34 97.32
60 0.250 8.46 11.14 88.88 88.86
100 0.150 25.27 36.41 63.61 63.59
140 0.106 20.03 56.44 43.58 43.57
200 0.075 15.43 71.87 28.15 28.14

dry pan 4.93 76.80 23.22
wet pan 23.22 0.00

d10 (mm): 0.014 d50 (mm): 0.12
d16 (mm): 0.048 d60 (mm): 0.14
d30 (mm): 0.078 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 10

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-069 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1240

Initial Wt. (g): 98.67
Test Date: 24-May-19 Total Sample Wt. (g): 1614.75
Start Time: 9:48 Wt. Passing #10 (g): 1592.88

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 21.00 5.15 15.9 12 0.0480 16 15.8
2 21.8 18.00 5.15 12.9 13 0.0346 13 12.8
4 21.8 17.00 5.15 11.9 13 0.0246 12 11.8

15 21.7 15.00 5.19 9.8 13 0.0129 10 9.8
30 21.7 15.00 5.19 9.8 13 0.0091 10 9.8
60 21.7 14.00 5.19 8.8 14 0.0065 9 8.8
120 21.6 13.25 5.22 8.0 14 0.0046 8 8.0
240 21.5 13.00 5.26 7.7 14 0.0033 8 7.7
430 21.5 13.00 5.26 7.7 14 0.0024 8 7.7

25-May-19 1437 21.6 12.00 5.22 6.8 14 0.0013 7 6.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.014 d30 = 0.078 d50 = 0.12 d60 = 0.14 Cu = 10 Cc = 3.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-02RB 04/18/2019 1240 Silty sand (SM) Loamy Sand
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1618.52
Job Number: DB19.1089.00 Weight Passing #10 (g): 1600.11

Sample Number: L5-02RM Weight Retained #10 (g): 18.41
Lab ID: HAT01-11.1904001-057 Weight of Hydrometer Sample (g): 92.07

Date/Time sampled: 04/18/2019 1235 Calculated Weight of Sieve Sample (g): 93.13
Test Date: 21-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1618.52 100.00
2" 50 0.00 0.00 1618.52 100.00

1.5" 38.1 0.00 0.00 1618.52 100.00
1" 25 0.00 0.00 1618.52 100.00

3/4" 19.0 0.00 0.00 1618.52 100.00
3/8" 9.5 8.26 8.26 1610.26 99.49

4 4.75 4.84 13.10 1605.42 99.19
10 2.00 5.31 18.41 1600.11 98.86

 
-10 (Based on calculated sieve wt.)

20 0.85 0.57 1.63 91.50 98.25
40 0.425 0.74 2.37 90.76 97.46
60 0.250 7.18 9.55 83.58 89.75
100 0.150 23.39 32.94 60.19 64.63
140 0.106 20.55 53.49 39.64 42.56
200 0.075 13.32 66.81 26.32 28.26

dry pan 1.39 68.20 24.93
wet pan 24.93 0.00

d10 (mm): 0.0069 d50 (mm): 0.12
d16 (mm): 0.045 d60 (mm): 0.14
d30 (mm): 0.078 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 20

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-057 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1235

Initial Wt. (g): 92.07
Test Date: 16-May-19 Total Sample Wt. (g): 1618.52
Start Time: 9:00 Wt. Passing #10 (g): 1600.11

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 20.50 5.19 15.3 12 0.0482 17 16.4
2 21.7 18.50 5.19 13.3 13 0.0345 14 14.3
4 21.7 17.50 5.19 12.3 13 0.0246 13 13.2

15 21.7 16.25 5.19 11.1 13 0.0128 12 11.9
30 21.7 15.50 5.19 10.3 13 0.0091 11 11.1
60 21.8 14.25 5.15 9.1 14 0.0065 10 9.8
120 21.8 13.50 5.15 8.4 14 0.0046 9 9.0
240 21.7 13.50 5.19 8.3 14 0.0032 9 8.9
514 21.7 12.75 5.19 7.6 14 0.0022 8 8.1

17-May-19 1430 21.7 12.75 5.19 7.6 14 0.0013 8 8.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0069 d30 = 0.078 d50 = 0.12 d60 = 0.14 Cu = 20 Cc = 6.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-02RM 04/18/2019 1235 Silty sand (SM) Loamy Sand
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COBBLES CLAYGRAVEL SAND SILT
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1645.30
Job Number: DB19.1089.00 Weight Passing #10 (g): 1640.28

Sample Number: L5-02RT Weight Retained #10 (g): 5.02
Lab ID: HAT01-11.1904001-042 Weight of Hydrometer Sample (g): 99.06

Date/Time sampled: 04/18/2019 1235 Calculated Weight of Sieve Sample (g): 99.36
Test Date: 22-May-19 Shape: Rounded

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1645.30 100.00
2" 50 0.00 0.00 1645.30 100.00

1.5" 38.1 0.00 0.00 1645.30 100.00
1" 25 0.00 0.00 1645.30 100.00

3/4" 19.0 0.00 0.00 1645.30 100.00
3/8" 9.5 0.00 0.00 1645.30 100.00

4 4.75 1.68 1.68 1643.62 99.90
10 2.00 3.34 5.02 1640.28 99.69

 
-10 (Based on calculated sieve wt.)

20 0.85 0.26 0.56 98.80 99.43
40 0.425 0.86 1.42 97.94 98.57
60 0.250 6.10 7.52 91.84 92.43
100 0.150 22.82 30.34 69.02 69.46
140 0.106 23.26 53.60 45.76 46.05
200 0.075 17.10 70.70 28.66 28.84

dry pan 3.49 74.19 25.17
wet pan 25.17 0.00

d10 (mm): 0.014 d50 (mm): 0.11
d16 (mm): 0.050 d60 (mm): 0.13
d30 (mm): 0.077 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 9.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-042 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1235

Initial Wt. (g): 99.06
Test Date: 20-May-19 Total Sample Wt. (g): 1645.30
Start Time: 9:48 Wt. Passing #10 (g): 1640.28

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

20-May-19 1 21.7 20.00 5.19 14.8 13 0.0483 15 14.9
2 21.7 18.00 5.19 12.8 13 0.0346 13 12.9
4 21.7 16.00 5.19 10.8 13 0.0248 11 10.9

15 21.7 15.00 5.19 9.8 13 0.0129 10 9.9
30 21.6 14.00 5.22 8.8 14 0.0092 9 8.8
60 21.6 14.00 5.22 8.8 14 0.0065 9 8.8
120 21.6 13.75 5.22 8.5 14 0.0046 9 8.6
240 21.6 13.00 5.22 7.8 14 0.0033 8 7.8
440 21.5 13.00 5.26 7.7 14 0.0024 8 7.8

21-May-19 1389 20.6 13.00 5.57 7.4 14 0.0014 8 7.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.014 d30 = 0.077 d50 = 0.11 d60 = 0.13 Cu = 9.3 Cc = 3.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-02RT 04/18/2019 1235 Silty sand (SM) Loamy Sand
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 80849.50
Job Number: DB19.1089.00 Weight Passing #10 (g): 9888.56

Sample Number: L5-03B Weight Retained #10 (g): 70960.95
Lab ID: HAT01-11.1904001-013 Weight of Hydrometer Sample (g): 92.67

Date/Time sampled: 04/18/2019 1015 Calculated Weight of Sieve Sample (g): 757.68
Test Date: 16-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 80849.50 100.00
2" 50 0.00 0.00 80849.50 100.00

1.5" 38.1 9228.94 9228.94 71620.56 88.59
1" 25 17354.40 26583.34 54266.16 67.12

3/4" 19.0 11420.72 38004.06 42845.44 52.99
3/8" 9.5 17229.18 55233.25 25616.26 31.68

4 4.75 10431.74 65664.98 15184.52 18.78
10 2.00 5295.96 70960.95 9888.56 12.23

 
-10 (Based on calculated sieve wt.)

20 0.85 11.65 676.66 81.02 10.69
40 0.425 8.52 685.18 72.50 9.57
60 0.250 9.46 694.64 63.04 8.32
100 0.150 9.73 704.37 53.31 7.04
140 0.106 11.98 716.35 41.33 5.45
200 0.075 9.17 725.52 32.16 4.24

dry pan 2.05 727.57 30.11
wet pan 30.11 0.00

d10 (mm): 0.55 d50 (mm): 17
d16 (mm): 3.3 d60 (mm): 22
d30 (mm): 8.7 d84 (mm): 35

Median Particle Diameter --d50 (mm): 17
Uniformity Coefficient, Cu --[d60/d10] (mm): 40

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: C. Krous

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-013 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1015

Initial Wt. (g): 92.67
Test Date: 14-May-19 Total Sample Wt. (g): 80849.50
Start Time: 9:54 Wt. Passing #10 (g): 9888.56

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

14-May-19 1 22.0 26.00 5.08 20.9 12 0.0463 23 2.8
2 22.0 22.50 5.08 17.4 12 0.0336 19 2.3
4 21.9 20.00 5.11 14.9 13 0.0241 16 2.0

15 21.9 17.00 5.11 11.9 13 0.0127 13 1.6
30 21.8 15.00 5.15 9.9 13 0.0091 11 1.3
60 21.8 14.75 5.15 9.6 13 0.0064 10 1.3
120 21.8 13.75 5.15 8.6 14 0.0046 9 1.1
240 21.6 12.00 5.22 6.8 14 0.0033 7 0.9
444 21.6 12.00 5.22 6.8 14 0.0024 7 0.9

15-May-19 1357 21.8 11.75 5.15 6.6 14 0.0014 7 0.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.55 d30 = 8.7 d50 = 17 d60 = 22 Cu = 40 Cc = 6.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-03B 04/18/2019 1015 Poorly-graded gravel (GP) Sandy Loam †
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1427.38
Job Number: DB19.1089.00 Weight Passing #10 (g): 1385.87

Sample Number: L5-03RB Weight Retained #10 (g): 41.51
Lab ID: HAT01-11.1904001-070 Weight of Hydrometer Sample (g): 99.10

Date/Time sampled: 04/18/2019 1020 Calculated Weight of Sieve Sample (g): 102.07
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1427.38 100.00
2" 50 0.00 0.00 1427.38 100.00

1.5" 38.1 0.00 0.00 1427.38 100.00
1" 25 0.00 0.00 1427.38 100.00

3/4" 19.0 0.00 0.00 1427.38 100.00
3/8" 9.5 4.37 4.37 1423.01 99.69

4 4.75 23.83 28.20 1399.18 98.02
10 2.00 13.31 41.51 1385.87 97.09

 
-10 (Based on calculated sieve wt.)

20 0.85 0.52 3.49 98.58 96.58
40 0.425 0.72 4.21 97.86 95.88
60 0.250 7.19 11.40 90.67 88.83
100 0.150 24.37 35.77 66.30 64.96
140 0.106 19.90 55.67 46.40 45.46
200 0.075 15.21 70.88 31.19 30.56

dry pan 4.38 75.26 26.81
wet pan 26.81 0.00

d10 (mm): 0.0062 d50 (mm): 0.11
d16 (mm): 0.039 d60 (mm): 0.14
d30 (mm): 0.073 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 23

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-070 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1020

Initial Wt. (g): 99.10
Test Date: 10-Jun-19 Total Sample Wt. (g): 1427.38
Start Time: 9:00 Wt. Passing #10 (g): 1385.87

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.6 23.50 5.22 18.3 12 0.0472 18 17.9
2 21.6 20.00 5.22 14.8 13 0.0342 15 14.5
4 21.6 18.50 5.22 13.3 13 0.0244 13 13.0

15 21.6 17.00 5.22 11.8 13 0.0127 12 11.5
30 21.7 16.25 5.19 11.1 13 0.0090 11 10.8
60 21.8 15.50 5.15 10.4 13 0.0064 10 10.1
120 21.7 14.25 5.19 9.1 14 0.0046 9 8.9
240 21.8 13.75 5.15 8.6 14 0.0032 9 8.4
479 22.0 13.00 5.08 7.9 14 0.0023 8 7.8

11-Jun-19 1426 21.5 13.00 5.26 7.7 14 0.0013 8 7.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0062 d30 = 0.073 d50 = 0.11 d60 = 0.14 Cu = 23 Cc = 6.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-03RB 04/18/2019 1020 Silty sand (SM) Loamy Sand
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COBBLES CLAYGRAVEL SAND SILT
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1422.77
Job Number: DB19.1089.00 Weight Passing #10 (g): 1412.88

Sample Number: L5-03RM Weight Retained #10 (g): 9.89
Lab ID: HAT01-11.1904001-058 Weight of Hydrometer Sample (g): 107.36

Date/Time sampled: 04/18/2019 1020 Calculated Weight of Sieve Sample (g): 108.11
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1422.77 100.00
2" 50 0.00 0.00 1422.77 100.00

1.5" 38.1 0.00 0.00 1422.77 100.00
1" 25 0.00 0.00 1422.77 100.00

3/4" 19.0 0.00 0.00 1422.77 100.00
3/8" 9.5 3.93 3.93 1418.84 99.72

4 4.75 3.47 7.40 1415.37 99.48
10 2.00 2.49 9.89 1412.88 99.30

 
-10 (Based on calculated sieve wt.)

20 0.85 0.47 1.22 106.89 98.87
40 0.425 0.69 1.91 106.20 98.23
60 0.250 5.43 7.34 100.77 93.21
100 0.150 29.06 36.40 71.71 66.33
140 0.106 30.81 67.21 40.90 37.83
200 0.075 16.34 83.55 24.56 22.71

dry pan 2.10 85.65 22.46
wet pan 22.46 0.00

d10 (mm): 0.025 d50 (mm): 0.12
d16 (mm): 0.056 d60 (mm): 0.14
d30 (mm): 0.089 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.6

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-058 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1020

Initial Wt. (g): 107.36
Test Date: 16-May-19 Total Sample Wt. (g): 1422.77
Start Time: 9:24 Wt. Passing #10 (g): 1412.88

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 19.00 5.19 13.8 13 0.0486 13 12.8
2 21.7 17.00 5.19 11.8 13 0.0348 11 10.9
4 21.7 16.00 5.19 10.8 13 0.0248 10 10.0

15 21.7 15.50 5.19 10.3 13 0.0128 10 9.5
30 21.8 14.25 5.15 9.1 14 0.0091 8 8.4
60 21.8 14.25 5.15 9.1 14 0.0065 8 8.4
120 21.8 14.00 5.15 8.9 14 0.0046 8 8.2
240 21.7 13.25 5.19 8.1 14 0.0033 8 7.5
494 21.7 13.25 5.19 8.1 14 0.0023 8 7.5

17-May-19 1410 21.9 13.00 5.11 7.9 14 0.0013 7 7.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.025 d30 = 0.089 d50 = 0.12 d60 = 0.14 Cu = 5.6 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-03RM 04/18/2019 1020 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1620.60
Job Number: DB19.1089.00 Weight Passing #10 (g): 1607.25

Sample Number: L5-03RT Weight Retained #10 (g): 13.35
Lab ID: HAT01-11.1904001-043 Weight of Hydrometer Sample (g): 107.48

Date/Time sampled: 04/18/2019 1020 Calculated Weight of Sieve Sample (g): 108.37
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1620.60 100.00
2" 50 0.00 0.00 1620.60 100.00

1.5" 38.1 0.00 0.00 1620.60 100.00
1" 25 0.00 0.00 1620.60 100.00

3/4" 19.0 0.00 0.00 1620.60 100.00
3/8" 9.5 0.00 0.00 1620.60 100.00

4 4.75 6.82 6.82 1613.78 99.58
10 2.00 6.53 13.35 1607.25 99.18

 
-10 (Based on calculated sieve wt.)

20 0.85 0.67 1.56 106.81 98.56
40 0.425 1.16 2.72 105.65 97.49
60 0.250 7.87 10.59 97.78 90.23
100 0.150 26.13 36.72 71.65 66.11
140 0.106 23.76 60.48 47.89 44.19
200 0.075 18.85 79.33 29.04 26.80

dry pan 4.45 83.78 24.59
wet pan 24.59 0.00

d10 (mm): 0.016 d50 (mm): 0.12
d16 (mm): 0.048 d60 (mm): 0.14
d30 (mm): 0.080 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 8.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: na

Sample Number: L5-03RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-043 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1020

Initial Wt. (g): 107.48
Test Date: 7-Jun-19 Total Sample Wt. (g): 1620.60
Start Time: 9:24 Wt. Passing #10 (g): 1607.25

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.6 22.25 5.22 17.0 12 0.0476 16 15.7
2 21.6 18.25 5.22 13.0 13 0.0346 12 12.0
4 21.6 17.00 5.22 11.8 13 0.0246 11 10.9

15 21.6 15.50 5.22 10.3 13 0.0128 10 9.5
30 21.6 15.00 5.22 9.8 13 0.0091 9 9.0
60 21.6 14.50 5.22 9.3 13 0.0065 9 8.6
120 21.6 14.00 5.22 8.8 14 0.0046 8 8.1
240 21.6 13.50 5.22 8.3 14 0.0032 8 7.6
446 21.6 13.00 5.22 7.8 14 0.0024 7 7.2

8-Jun-19 1360 21.6 13.00 5.22 7.8 14 0.0014 7 7.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.016 d30 = 0.080 d50 = 0.12 d60 = 0.14 Cu = 8.8 Cc = 2.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-03RT 04/18/2019 1020 Silty sand (SM) Loamy Sand

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 

327

- - -.. ... .. 
"" ... --, 

"-

\ 
\ 

' \ ... ----
-4---- ~ 

I 

' 
\ .. 
~ -... - - . . . ,- - - -

I I I I I I I I 
I I I I I I I I I I 

I I 

~ .. .. 
.,_ .. 

o,. 
.? .. 



Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 80662.55
Job Number: DB19.1089.00 Weight Passing #10 (g): 18700.05

Sample Number: L5-11B Weight Retained #10 (g): 61962.50
Lab ID: HAT01-11.1904001-107 Weight of Hydrometer Sample (g): 62.26

Date/Time sampled: 04/18/2019 1150 Calculated Weight of Sieve Sample (g): 268.56
Test Date: 29-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 80662.55 100.00
2" 50 0.00 0.00 80662.55 100.00

1.5" 38.1 6894.38 6894.38 73768.17 91.45
1" 25 12998.30 19892.68 60769.87 75.34

3/4" 19.0 8701.71 28594.39 52068.16 64.55
3/8" 9.5 14321.31 42915.70 37746.85 46.80

4 4.75 11344.26 54259.97 26402.58 32.73
10 2.00 7702.54 61962.50 18700.05 23.18

 
-10 (Based on calculated sieve wt.)

20 0.85 6.72 213.02 55.54 20.68
40 0.425 8.62 221.64 46.92 17.47
60 0.250 9.26 230.90 37.66 14.02
100 0.150 7.86 238.76 29.80 11.10
140 0.106 7.87 246.63 21.93 8.17
200 0.075 4.19 250.82 17.74 6.61

dry pan 0.95 251.77 16.79
wet pan 16.79 0.00

d10 (mm): 0.13 d50 (mm): 11
d16 (mm): 0.34 d60 (mm): 16
d30 (mm): 3.7 d84 (mm): 31

Median Particle Diameter --d50 (mm): 11
Uniformity Coefficient, Cu --[d60/d10] (mm): 123

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 14

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-107 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1150

Initial Wt. (g): 62.26
Test Date: 13-May-19 Total Sample Wt. (g): 80662.55
Start Time: 9:54 Wt. Passing #10 (g): 18700.05

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 16.50 5.19 11.3 13 0.0494 18 4.2
2 21.7 15.00 5.19 9.8 13 0.0353 16 3.7
4 21.7 14.00 5.19 8.8 14 0.0251 14 3.3

15 21.7 13.00 5.19 7.8 14 0.0130 13 2.9
30 21.9 11.75 5.11 6.6 14 0.0093 11 2.5
60 21.9 11.75 5.11 6.6 14 0.0066 11 2.5
120 21.9 11.00 5.11 5.9 14 0.0047 9 2.2
240 21.9 10.00 5.11 4.9 14 0.0033 8 1.8
450 21.9 9.25 5.11 4.1 14 0.0024 7 1.5

14-May-19 1357 21.9 8.75 5.11 3.6 14 0.0014 6 1.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.13 d30 = 3.7 d50 = 11 d60 = 16 Cu = 123 Cc = 6.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-11B 04/18/2019 1150 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1286.39
Job Number: DB19.1089.00 Weight Passing #10 (g): 1270.39

Sample Number: L5-11RB Weight Retained #10 (g): 16.00
Lab ID: HAT01-11.1904001-108 Weight of Hydrometer Sample (g): 102.33

Date/Time sampled: 04/18/2019 1155 Calculated Weight of Sieve Sample (g): 103.62
Test Date: 5-Jun-19 Shape: Rounded

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1286.39 100.00
2" 50 0.00 0.00 1286.39 100.00

1.5" 38.1 0.00 0.00 1286.39 100.00
1" 25 0.00 0.00 1286.39 100.00

3/4" 19.0 0.00 0.00 1286.39 100.00
3/8" 9.5 6.02 6.02 1280.37 99.53

4 4.75 4.07 10.09 1276.30 99.22
10 2.00 5.91 16.00 1270.39 98.76

 
-10 (Based on calculated sieve wt.)

20 0.85 1.34 2.63 100.99 97.46
40 0.425 1.18 3.81 99.81 96.32
60 0.250 7.94 11.75 91.87 88.66
100 0.150 25.20 36.95 66.67 64.34
140 0.106 20.20 57.15 46.47 44.85
200 0.075 13.57 70.72 32.90 31.75

dry pan 4.28 75.00 28.62
wet pan 28.62 0.00

d10 (mm): 0.0046 d50 (mm): 0.12
d16 (mm): 0.026 d60 (mm): 0.14
d30 (mm): 0.070 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 30

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 7.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-108 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1155

Initial Wt. (g): 102.33
Test Date: 3-Jun-19 Total Sample Wt. (g): 1286.39
Start Time: 9:42 Wt. Passing #10 (g): 1270.39

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 26.50 5.15 21.4 11 0.0462 21 20.6
2 21.8 23.50 5.15 18.4 12 0.0334 18 17.7
4 21.8 21.00 5.15 15.9 12 0.0240 15 15.3

15 21.8 18.75 5.15 13.6 13 0.0126 13 13.1
30 21.8 17.50 5.15 12.4 13 0.0090 12 11.9
60 21.8 16.25 5.15 11.1 13 0.0064 11 10.7
120 21.8 15.50 5.15 10.4 13 0.0045 10 10.0
240 21.8 15.00 5.15 9.9 13 0.0032 10 9.5
448 21.8 14.25 5.15 9.1 14 0.0024 9 8.8

4-Jun-19 1398 21.7 13.75 5.19 8.6 14 0.0013 8 8.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0046 d30 = 0.070 d50 = 0.12 d60 = 0.14 Cu = 30 Cc = 7.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-11RB 04/18/2019 1155 Silty sand (SM) Sandy Loam

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1474.45
Job Number: DB19.1089.00 Weight Passing #10 (g): 1467.24

Sample Number: L5-11RM Weight Retained #10 (g): 7.21
Lab ID: HAT01-11.1904001-109 Weight of Hydrometer Sample (g): 107.39

Date/Time sampled: 04/18/2019 1150 Calculated Weight of Sieve Sample (g): 107.92
Test Date: 5-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1474.45 100.00
2" 50 0.00 0.00 1474.45 100.00

1.5" 38.1 0.00 0.00 1474.45 100.00
1" 25 0.00 0.00 1474.45 100.00

3/4" 19.0 0.00 0.00 1474.45 100.00
3/8" 9.5 3.51 3.51 1470.94 99.76

4 4.75 2.28 5.79 1468.66 99.61
10 2.00 1.42 7.21 1467.24 99.51

 
-10 (Based on calculated sieve wt.)

20 0.85 0.66 1.19 106.73 98.90
40 0.425 0.78 1.97 105.95 98.18
60 0.250 6.78 8.75 99.17 91.89
100 0.150 28.28 37.03 70.89 65.69
140 0.106 26.86 63.89 44.03 40.80
200 0.075 17.04 80.93 26.99 25.01

dry pan 5.12 86.05 21.87
wet pan 21.87 0.00

d10 (mm): 0.012 d50 (mm): 0.12
d16 (mm): 0.054 d60 (mm): 0.14
d30 (mm): 0.084 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 12

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-109 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1150

Initial Wt. (g): 107.39
Test Date: 10-Jun-19 Total Sample Wt. (g): 1474.45
Start Time: 9:48 Wt. Passing #10 (g): 1467.24

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.8 21.00 5.95 15.1 14 0.0504 14 13.9
2 21.8 18.00 5.95 12.1 14 0.0363 11 11.2
4 21.8 18.00 5.95 12.1 14 0.0256 11 11.2

15 21.8 17.00 5.95 11.1 14 0.0133 10 10.2
30 21.8 16.00 5.95 10.1 14 0.0095 9 9.3
60 21.8 16.00 5.95 10.1 14 0.0067 9 9.3
120 21.8 15.00 5.95 9.1 15 0.0048 8 8.4
240 21.9 14.75 5.91 8.8 15 0.0034 8 8.2
431 22.0 14.00 5.88 8.1 15 0.0025 8 7.5

11-Jun-19 1397 21.5 13.75 6.06 7.7 15 0.0014 7 7.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.012 d30 = 0.084 d50 = 0.12 d60 = 0.14 Cu = 12 Cc = 4.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-11RM 04/18/2019 1150 Silty sand (SM) Loamy Sand
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COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1588.99
Job Number: DB19.1089.00 Weight Passing #10 (g): 1585.25

Sample Number: L5-11RT Weight Retained #10 (g): 3.74
Lab ID: HAT01-11.1904001-110 Weight of Hydrometer Sample (g): 102.96

Date/Time sampled: 04/18/2019 1200 Calculated Weight of Sieve Sample (g): 103.20
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1588.99 100.00
2" 50 0.00 0.00 1588.99 100.00

1.5" 38.1 0.00 0.00 1588.99 100.00
1" 25 0.00 0.00 1588.99 100.00

3/4" 19.0 0.00 0.00 1588.99 100.00
3/8" 9.5 0.00 0.00 1588.99 100.00

4 4.75 0.37 0.37 1588.62 99.98
10 2.00 3.37 3.74 1585.25 99.76

 
-10 (Based on calculated sieve wt.)

20 0.85 0.47 0.71 102.49 99.31
40 0.425 0.98 1.69 101.51 98.36
60 0.250 6.92 8.61 94.59 91.65
100 0.150 23.60 32.21 70.99 68.79
140 0.106 24.60 56.81 46.39 44.95
200 0.075 17.37 74.18 29.02 28.12

dry pan 2.62 76.80 26.40
wet pan 26.40 0.00

d10 (mm): 0.018 d50 (mm): 0.11
d16 (mm): 0.051 d60 (mm): 0.13
d30 (mm): 0.078 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-110 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1200

Initial Wt. (g): 102.96
Test Date: 23-May-19 Total Sample Wt. (g): 1588.99
Start Time: 9:48 Wt. Passing #10 (g): 1585.25

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 20.00 5.22 14.8 13 0.0483 14 14.3
2 21.6 17.00 5.22 11.8 13 0.0348 11 11.4
4 21.6 16.00 5.22 10.8 13 0.0248 10 10.4

15 21.6 15.00 5.22 9.8 13 0.0129 9 9.5
30 21.6 14.00 5.22 8.8 14 0.0092 9 8.5
60 21.7 13.50 5.19 8.3 14 0.0065 8 8.1
120 21.8 13.00 5.15 7.9 14 0.0046 8 7.6
240 21.8 13.00 5.15 7.9 14 0.0033 8 7.6
415 21.8 13.00 5.15 7.9 14 0.0025 8 7.6

24-May-19 1388 21.8 12.00 5.15 6.9 14 0.0014 7 6.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.018 d30 = 0.078 d50 = 0.11 d60 = 0.13 Cu = 7.2 Cc = 2.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-11RT 04/18/2019 1200 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 79774.33
Job Number: DB19.1089.00 Weight Passing #10 (g): 15785.16

Sample Number: L5-21B Weight Retained #10 (g): 63989.16
Lab ID: HAT01-11.1904001-103 Weight of Hydrometer Sample (g): 80.21

Date/Time sampled: 04/18/2019 1125 Calculated Weight of Sieve Sample (g): 405.36
Test Date: 29-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 79774.33 100.00
2" 50 0.00 0.00 79774.33 100.00

1.5" 38.1 4275.43 4275.43 75498.90 94.64
1" 25 14226.67 18502.10 61272.23 76.81

3/4" 19.0 10195.96 28698.06 51076.26 64.03
3/8" 9.5 17061.00 45759.06 34015.27 42.64

4 4.75 11375.20 57134.26 22640.06 28.38
10 2.00 6854.90 63989.16 15785.16 19.79

 
-10 (Based on calculated sieve wt.)

20 0.85 7.24 332.39 72.97 18.00
40 0.425 11.35 343.74 61.62 15.20
60 0.250 10.79 354.53 50.83 12.54
100 0.150 8.99 363.52 41.84 10.32
140 0.106 9.51 373.03 32.33 7.98
200 0.075 7.66 380.69 24.67 6.09

dry pan 1.14 381.83 23.53
wet pan 23.53 0.00

d10 (mm): 0.14 d50 (mm): 12
d16 (mm): 0.52 d60 (mm): 17
d30 (mm): 5.1 d84 (mm): 30

Median Particle Diameter --d50 (mm): 12
Uniformity Coefficient, Cu --[d60/d10] (mm): 121

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 11

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 14

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-103 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1125

Initial Wt. (g): 80.21
Test Date: 13-May-19 Total Sample Wt. (g): 79774.33
Start Time: 9:48 Wt. Passing #10 (g): 15785.16

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 20.00 5.19 14.8 13 0.0483 18 3.7
2 21.7 17.50 5.19 12.3 13 0.0347 15 3.0
4 21.7 16.25 5.19 11.1 13 0.0247 14 2.7

15 21.7 14.50 5.19 9.3 13 0.0129 12 2.3
30 21.7 13.75 5.19 8.6 14 0.0092 11 2.1
60 21.9 12.00 5.11 6.9 14 0.0066 9 1.7
120 21.9 11.75 5.11 6.6 14 0.0046 8 1.6
240 21.9 10.50 5.11 5.4 14 0.0033 7 1.3
455 21.9 10.50 5.11 5.4 14 0.0024 7 1.3

14-May-19 1362 21.9 9.50 5.11 4.4 14 0.0014 5 1.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.14 d30 = 5.1 d50 = 12 d60 = 17 Cu = 121 Cc = 11
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-21B 04/18/2019 1125 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1436.00
Job Number: DB19.1089.00 Weight Passing #10 (g): 1413.44

Sample Number: L5-21RB Weight Retained #10 (g): 22.56
Lab ID: HAT01-11.1904001-104 Weight of Hydrometer Sample (g): 102.25

Date/Time sampled: 04/18/2019 1120 Calculated Weight of Sieve Sample (g): 103.88
Test Date: 5-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1436.00 100.00
2" 50 0.00 0.00 1436.00 100.00

1.5" 38.1 0.00 0.00 1436.00 100.00
1" 25 0.00 0.00 1436.00 100.00

3/4" 19.0 0.00 0.00 1436.00 100.00
3/8" 9.5 7.58 7.58 1428.42 99.47

4 4.75 2.83 10.41 1425.59 99.28
10 2.00 12.15 22.56 1413.44 98.43

 
-10 (Based on calculated sieve wt.)

20 0.85 1.56 3.19 100.69 96.93
40 0.425 1.18 4.37 99.51 95.79
60 0.250 6.58 10.95 92.93 89.46
100 0.150 24.21 35.16 68.72 66.15
140 0.106 19.91 55.07 48.81 46.99
200 0.075 14.05 69.12 34.76 33.46

dry pan 5.40 74.52 29.36
wet pan 29.36 0.00

d10 (mm): 0.0050 d50 (mm): 0.11
d16 (mm): 0.029 d60 (mm): 0.13
d30 (mm): 0.067 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 26

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-104 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1120

Initial Wt. (g): 102.25
Test Date: 3-Jun-19 Total Sample Wt. (g): 1436.00
Start Time: 9:18 Wt. Passing #10 (g): 1413.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 25.50 5.15 20.4 12 0.0465 20 19.6
2 21.8 22.50 5.15 17.4 12 0.0336 17 16.7
4 21.8 21.00 5.15 15.9 12 0.0240 16 15.3

15 21.8 19.50 5.15 14.4 13 0.0125 14 13.8
30 21.8 17.50 5.15 12.4 13 0.0090 12 11.9
60 21.8 16.25 5.15 11.1 13 0.0064 11 10.7
120 21.8 15.25 5.15 10.1 13 0.0045 10 9.7
240 21.8 15.00 5.15 9.9 13 0.0032 10 9.5
468 21.8 14.25 5.15 9.1 14 0.0023 9 8.8

4-Jun-19 1418 21.7 13.75 5.19 8.6 14 0.0013 8 8.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0050 d30 = 0.067 d50 = 0.11 d60 = 0.13 Cu = 26 Cc = 6.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-21RB 04/18/2019 1120 Silty sand (SM) Sandy Loam
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1531.13
Job Number: DB19.1089.00 Weight Passing #10 (g): 1516.65

Sample Number: L5-21RM Weight Retained #10 (g): 14.48
Lab ID: HAT01-11.1904001-105 Weight of Hydrometer Sample (g): 100.22

Date/Time sampled: 04/18/2019 1125 Calculated Weight of Sieve Sample (g): 101.18
Test Date: 5-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1531.13 100.00
2" 50 0.00 0.00 1531.13 100.00

1.5" 38.1 0.00 0.00 1531.13 100.00
1" 25 0.00 0.00 1531.13 100.00

3/4" 19.0 0.00 0.00 1531.13 100.00
3/8" 9.5 10.45 10.45 1520.68 99.32

4 4.75 0.58 11.03 1520.10 99.28
10 2.00 3.45 14.48 1516.65 99.05

 
-10 (Based on calculated sieve wt.)

20 0.85 0.42 1.38 99.80 98.64
40 0.425 1.07 2.45 98.73 97.58
60 0.250 6.31 8.76 92.42 91.35
100 0.150 25.12 33.88 67.30 66.52
140 0.106 24.48 58.36 42.82 42.32
200 0.075 16.60 74.96 26.22 25.92

dry pan 6.05 81.01 20.17
wet pan 20.17 0.00

d10 (mm): 0.013 d50 (mm): 0.12
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.082 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 11

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-105 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1125

Initial Wt. (g): 100.22
Test Date: 3-Jun-19 Total Sample Wt. (g): 1531.13
Start Time: 9:30 Wt. Passing #10 (g): 1516.65

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 20.00 5.15 14.9 13 0.0483 15 14.7
2 21.8 17.00 5.15 11.9 13 0.0348 12 11.7
4 21.8 16.50 5.15 11.4 13 0.0247 11 11.2

15 21.8 15.25 5.15 10.1 13 0.0129 10 10.0
30 21.8 14.75 5.15 9.6 13 0.0091 10 9.5
60 21.8 14.00 5.15 8.9 14 0.0065 9 8.7
120 21.8 13.75 5.15 8.6 14 0.0046 9 8.5
240 21.8 13.25 5.15 8.1 14 0.0033 8 8.0
458 21.8 13.25 5.15 8.1 14 0.0024 8 8.0

4-Jun-19 1408 21.7 13.00 5.19 7.8 14 0.0013 8 7.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.013 d30 = 0.082 d50 = 0.12 d60 = 0.14 Cu = 11 Cc = 3.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-21RM 04/18/2019 1125 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1653.50
Job Number: DB19.1089.00 Weight Passing #10 (g): 1643.26

Sample Number: L5-21RT Weight Retained #10 (g): 10.24
Lab ID: HAT01-11.1904001-106 Weight of Hydrometer Sample (g): 101.36

Date/Time sampled: 04/18/2019 1120 Calculated Weight of Sieve Sample (g): 101.99
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1653.50 100.00
2" 50 0.00 0.00 1653.50 100.00

1.5" 38.1 0.00 0.00 1653.50 100.00
1" 25 0.00 0.00 1653.50 100.00

3/4" 19.0 0.00 0.00 1653.50 100.00
3/8" 9.5 5.62 5.62 1647.88 99.66

4 4.75 1.29 6.91 1646.59 99.58
10 2.00 3.33 10.24 1643.26 99.38

 
-10 (Based on calculated sieve wt.)

20 0.85 0.58 1.21 100.78 98.81
40 0.425 1.06 2.27 99.72 97.77
60 0.250 6.55 8.82 93.17 91.35
100 0.150 23.52 32.34 69.65 68.29
140 0.106 23.37 55.71 46.28 45.38
200 0.075 17.50 73.21 28.78 28.22

dry pan 1.56 74.77 27.22
wet pan 27.22 0.00

d10 (mm): 0.021 d50 (mm): 0.11
d16 (mm): 0.051 d60 (mm): 0.13
d30 (mm): 0.078 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 6.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-106 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1120

Initial Wt. (g): 101.36
Test Date: 23-May-19 Total Sample Wt. (g): 1653.50
Start Time: 9:36 Wt. Passing #10 (g): 1643.26

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 20.00 5.22 14.8 13 0.0483 15 14.5
2 21.6 17.00 5.22 11.8 13 0.0348 12 11.5
4 21.6 16.00 5.22 10.8 13 0.0248 11 10.6

15 21.6 14.00 5.22 8.8 14 0.0130 9 8.6
30 21.6 14.00 5.22 8.8 14 0.0092 9 8.6
60 21.7 13.50 5.19 8.3 14 0.0065 8 8.2
120 21.8 13.00 5.15 7.9 14 0.0046 8 7.7
240 21.8 13.00 5.15 7.9 14 0.0033 8 7.7
419 22.4 12.00 4.93 7.1 14 0.0025 7 6.9

24-May-19 1398 21.8 12.00 5.15 6.9 14 0.0014 7 6.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.021 d30 = 0.078 d50 = 0.11 d60 = 0.13 Cu = 6.2 Cc = 2.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-21RT 04/18/2019 1120 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 82152.16
Job Number: DB19.1089.00 Weight Passing #10 (g): 12613.95

Sample Number: L5-31B Weight Retained #10 (g): 69538.22
Lab ID: HAT01-11.1904001-027 Weight of Hydrometer Sample (g): 46.91

Date/Time sampled: 04/18/2019 1045 Calculated Weight of Sieve Sample (g): 305.52
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 82152.16 100.00
2" 50 0.00 0.00 82152.16 100.00

1.5" 38.1 9552.70 9552.70 72599.46 88.37
1" 25 17535.40 27088.10 55064.06 67.03

3/4" 19.0 10349.37 37437.47 44714.69 54.43
3/8" 9.5 15401.71 52839.19 29312.98 35.68

4 4.75 11521.96 64361.14 17791.02 21.66
10 2.00 5177.07 69538.22 12613.95 15.35

 
-10 (Based on calculated sieve wt.)

20 0.85 4.68 263.29 42.23 13.82
40 0.425 5.58 268.87 36.65 12.00
60 0.250 5.46 274.33 31.19 10.21
100 0.150 5.67 280.00 25.52 8.35
140 0.106 5.56 285.56 19.96 6.53
200 0.075 3.36 288.92 16.60 5.43

dry pan 0.31 289.23 16.29
wet pan 16.29 0.00

d10 (mm): 0.24 d50 (mm): 16
d16 (mm): 2.2 d60 (mm): 21
d30 (mm): 7.2 d84 (mm): 35

Median Particle Diameter --d50 (mm): 16
Uniformity Coefficient, Cu --[d60/d10] (mm): 88

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 10

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-027 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1045

Initial Wt. (g): 46.91
Test Date: 13-May-19 Total Sample Wt. (g): 82152.16
Start Time: 9:36 Wt. Passing #10 (g): 12613.95

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 15.50 5.19 10.3 13 0.0497 22 3.4
2 21.7 14.00 5.19 8.8 14 0.0355 19 2.9
4 21.7 13.00 5.19 7.8 14 0.0252 17 2.6

15 21.7 12.50 5.19 7.3 14 0.0131 16 2.4
30 21.7 10.00 5.19 4.8 14 0.0094 10 1.6
60 21.9 9.75 5.11 4.6 14 0.0066 10 1.5
120 21.9 9.00 5.11 3.9 14 0.0047 8 1.3
240 21.9 9.00 5.11 3.9 14 0.0033 8 1.3
463 21.9 9.00 5.11 3.9 14 0.0024 8 1.3

14-May-19 1372 21.9 8.25 5.11 3.1 15 0.0014 7 1.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.24 d30 = 7.2 d50 = 16 d60 = 21 Cu = 88 Cc = 10
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-31B 04/18/2019 1045 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1489.74
Job Number: DB19.1089.00 Weight Passing #10 (g): 1460.76

Sample Number: L5-31RB Weight Retained #10 (g): 28.98
Lab ID: HAT01-11.1904001-100 Weight of Hydrometer Sample (g): 101.47

Date/Time sampled: 04/18/2019 1045 Calculated Weight of Sieve Sample (g): 103.48
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1489.74 100.00
2" 50 0.00 0.00 1489.74 100.00

1.5" 38.1 0.00 0.00 1489.74 100.00
1" 25 0.00 0.00 1489.74 100.00

3/4" 19.0 0.00 0.00 1489.74 100.00
3/8" 9.5 10.20 10.20 1479.54 99.32

4 4.75 7.77 17.97 1471.77 98.79
10 2.00 11.01 28.98 1460.76 98.05

 
-10 (Based on calculated sieve wt.)

20 0.85 0.95 2.96 100.52 97.14
40 0.425 1.08 4.04 99.44 96.09
60 0.250 8.24 12.28 91.20 88.13
100 0.150 25.08 37.36 66.12 63.89
140 0.106 20.07 57.43 46.05 44.50
200 0.075 15.37 72.80 30.68 29.65

dry pan 5.65 78.45 25.03
wet pan 25.03 0.00

d10 (mm): 0.0049 d50 (mm): 0.12
d16 (mm): 0.041 d60 (mm): 0.14
d30 (mm): 0.076 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 29

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-100 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1045

Initial Wt. (g): 101.47
Test Date: 31-May-19 Total Sample Wt. (g): 1489.74
Start Time: 9:48 Wt. Passing #10 (g): 1460.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 23.00 5.22 17.8 12 0.0474 18 17.2
2 21.6 20.00 5.22 14.8 13 0.0342 15 14.3
4 21.6 19.00 5.22 13.8 13 0.0243 14 13.3

15 21.5 18.00 5.26 12.7 13 0.0126 13 12.3
30 21.5 17.00 5.26 11.7 13 0.0090 12 11.3
60 21.6 16.00 5.22 10.8 13 0.0064 11 10.4
120 21.5 15.50 5.26 10.2 13 0.0045 10 9.9
240 21.6 15.00 5.22 9.8 13 0.0032 10 9.4
408 21.7 14.00 5.19 8.8 14 0.0025 9 8.5

1-Jun-19 1403 21.5 13.25 5.26 8.0 14 0.0013 8 7.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0049 d30 = 0.076 d50 = 0.12 d60 = 0.14 Cu = 29 Cc = 8.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-31RB 04/18/2019 1045 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1598.72
Job Number: DB19.1089.00 Weight Passing #10 (g): 1581.76

Sample Number: L5-31RM Weight Retained #10 (g): 16.96
Lab ID: HAT01-11.1904001-101 Weight of Hydrometer Sample (g): 99.55

Date/Time sampled: 04/18/2019 1045 Calculated Weight of Sieve Sample (g): 100.62
Test Date: 5-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1598.72 100.00
2" 50 0.00 0.00 1598.72 100.00

1.5" 38.1 0.00 0.00 1598.72 100.00
1" 25 0.00 0.00 1598.72 100.00

3/4" 19.0 0.00 0.00 1598.72 100.00
3/8" 9.5 2.72 2.72 1596.00 99.83

4 4.75 7.55 10.27 1588.45 99.36
10 2.00 6.69 16.96 1581.76 98.94

 
-10 (Based on calculated sieve wt.)

20 0.85 0.81 1.88 98.74 98.13
40 0.425 0.90 2.78 97.84 97.24
60 0.250 6.71 9.49 91.13 90.57
100 0.150 25.95 35.44 65.18 64.78
140 0.106 21.54 56.98 43.64 43.37
200 0.075 16.12 73.10 27.52 27.35

dry pan 4.55 77.65 22.97
wet pan 22.97 0.00

d10 (mm): 0.0090 d50 (mm): 0.12
d16 (mm): 0.048 d60 (mm): 0.14
d30 (mm): 0.079 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 16

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 5.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-101 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1045

Initial Wt. (g): 99.55
Test Date: 3-Jun-19 Total Sample Wt. (g): 1598.72
Start Time: 9:06 Wt. Passing #10 (g): 1581.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 21.00 5.15 15.9 12 0.0480 16 15.8
2 21.8 18.00 5.15 12.9 13 0.0346 13 12.8
4 21.8 16.75 5.15 11.6 13 0.0247 12 11.5

15 21.8 16.00 5.15 10.9 13 0.0128 11 10.8
30 21.8 15.25 5.15 10.1 13 0.0091 10 10.0
60 21.8 14.25 5.15 9.1 14 0.0065 9 9.0
120 21.8 14.00 5.15 8.9 14 0.0046 9 8.8
240 21.8 13.50 5.15 8.4 14 0.0032 8 8.3
478 21.8 13.25 5.15 8.1 14 0.0023 8 8.0

4-Jun-19 1428 21.7 13.25 5.19 8.1 14 0.0013 8 8.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0090 d30 = 0.079 d50 = 0.12 d60 = 0.14 Cu = 16 Cc = 5.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-31RM 04/18/2019 1045 Silty sand (SM) Loamy Sand
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1561.90
Job Number: DB19.1089.00 Weight Passing #10 (g): 1551.51

Sample Number: L5-31RT Weight Retained #10 (g): 10.39
Lab ID: HAT01-11.1904001-102 Weight of Hydrometer Sample (g): 90.00

Date/Time sampled: 04/18/2019 1045 Calculated Weight of Sieve Sample (g): 90.60
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1561.90 100.00
2" 50 0.00 0.00 1561.90 100.00

1.5" 38.1 0.00 0.00 1561.90 100.00
1" 25 0.00 0.00 1561.90 100.00

3/4" 19.0 0.00 0.00 1561.90 100.00
3/8" 9.5 2.80 2.80 1559.10 99.82

4 4.75 4.78 7.58 1554.32 99.51
10 2.00 2.81 10.39 1551.51 99.33

 
-10 (Based on calculated sieve wt.)

20 0.85 0.53 1.13 89.47 98.75
40 0.425 0.74 1.87 88.73 97.93
60 0.250 5.91 7.78 82.82 91.41
100 0.150 21.48 29.26 61.34 67.70
140 0.106 20.36 49.62 40.98 45.23
200 0.075 15.82 65.44 25.16 27.77

dry pan 6.36 71.80 18.80
wet pan 18.80 0.00

d10 (mm): 0.0096 d50 (mm): 0.11
d16 (mm): 0.051 d60 (mm): 0.13
d30 (mm): 0.078 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 14

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.12

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-102 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 1045

Initial Wt. (g): 90.00
Test Date: 10-Jun-19 Total Sample Wt. (g): 1561.90
Start Time: 9:36 Wt. Passing #10 (g): 1551.51

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.8 20.00 5.95 14.1 14 0.0507 16 15.5
2 21.8 17.00 5.95 11.1 14 0.0365 12 12.2
4 21.8 16.00 5.95 10.1 14 0.0259 11 11.1

15 21.8 16.00 5.95 10.1 14 0.0134 11 11.1
30 21.8 15.00 5.95 9.1 15 0.0095 10 10.0
60 21.8 14.50 5.95 8.6 15 0.0068 10 9.4
120 21.8 14.00 5.95 8.1 15 0.0048 9 8.9
240 21.9 13.50 5.91 7.6 15 0.0034 8 8.4
441 22.0 13.00 5.88 7.1 15 0.0025 8 7.9

11-Jun-19 1407 21.5 12.50 6.06 6.4 15 0.0014 7 7.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0096 d30 = 0.078 d50 = 0.11 d60 = 0.13 Cu = 14 Cc = 4.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-31RT 04/18/2019 1045 Silty sand (SM) Loamy Sand
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 80764.77
Job Number: DB19.1089.00 Weight Passing #10 (g): 3149.32

Sample Number: L5-41B Weight Retained #10 (g): 77615.44
Lab ID: HAT01-11.1904001-095 Weight of Hydrometer Sample (g): 69.54

Date/Time sampled: 04/18/2019 940 Calculated Weight of Sieve Sample (g): 1783.36
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 80764.77 100.00
2" 50 461.03 461.03 80303.74 99.43

1.5" 38.1 10180.76 10641.79 70122.98 86.82
1" 25 25166.10 35807.89 44956.88 55.66

3/4" 19.0 13504.14 49312.03 31452.73 38.94
3/8" 9.5 22163.96 71475.99 9288.78 11.50

4 4.75 5244.61 76720.60 4044.16 5.01
10 2.00 894.84 77615.44 3149.32 3.90

 
-10 (Based on calculated sieve wt.)

20 0.85 2.76 1716.58 66.78 3.74
40 0.425 2.01 1718.59 64.77 3.63
60 0.250 4.37 1722.96 60.40 3.39
100 0.150 11.87 1734.83 48.53 2.72
140 0.106 12.03 1746.86 36.50 2.05
200 0.075 10.49 1757.35 26.01 1.46

dry pan 1.73 1759.08 24.28
wet pan 24.28 0.00

d10 (mm): 8.1 d50 (mm): 23
d16 (mm): 11 d60 (mm): 27
d30 (mm): 15 d84 (mm): 37

Median Particle Diameter --d50 (mm): 23
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 24

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-095 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 940

Initial Wt. (g): 69.54
Test Date: 13-May-19 Total Sample Wt. (g): 80764.77
Start Time: 9:42 Wt. Passing #10 (g): 3149.32

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 20.00 5.19 14.8 13 0.0483 21 0.8
2 21.7 17.50 5.19 12.3 13 0.0347 18 0.7
4 21.7 16.00 5.19 10.8 13 0.0248 16 0.6

15 21.7 14.00 5.19 8.8 14 0.0130 13 0.5
30 21.7 13.75 5.19 8.6 14 0.0092 12 0.5
60 21.9 12.00 5.11 6.9 14 0.0066 10 0.4
120 21.9 11.00 5.11 5.9 14 0.0047 8 0.3
240 21.9 10.00 5.11 4.9 14 0.0033 7 0.3
459 21.9 10.00 5.11 4.9 14 0.0024 7 0.3

14-May-19 1367 21.9 10.00 5.11 4.9 14 0.0014 7 0.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 8.1 d30 = 15 d50 = 23 d60 = 27 Cu = 3.3 Cc = 1.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-41B 04/18/2019 940 Poorly-graded gravel (GP) Loamy Sand †
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† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1591.78
Job Number: DB19.1089.00 Weight Passing #10 (g): 1569.55

Sample Number: L5-41RB Weight Retained #10 (g): 22.23
Lab ID: HAT01-11.1904001-096 Weight of Hydrometer Sample (g): 98.30

Date/Time sampled: 04/18/2019 945 Calculated Weight of Sieve Sample (g): 99.69
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1591.78 100.00
2" 50 0.00 0.00 1591.78 100.00

1.5" 38.1 0.00 0.00 1591.78 100.00
1" 25 0.00 0.00 1591.78 100.00

3/4" 19.0 0.00 0.00 1591.78 100.00
3/8" 9.5 7.41 7.41 1584.37 99.53

4 4.75 7.23 14.64 1577.14 99.08
10 2.00 7.59 22.23 1569.55 98.60

 
-10 (Based on calculated sieve wt.)

20 0.85 0.89 2.28 97.41 97.71
40 0.425 0.94 3.22 96.47 96.77
60 0.250 7.36 10.58 89.11 89.39
100 0.150 24.53 35.11 64.58 64.78
140 0.106 19.80 54.91 44.78 44.92
200 0.075 15.79 70.70 28.99 29.08

dry pan 3.79 74.49 25.20
wet pan 25.20 0.00

d10 (mm): 0.0053 d50 (mm): 0.12
d16 (mm): 0.040 d60 (mm): 0.14
d30 (mm): 0.077 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 26

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-096 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 945

Initial Wt. (g): 98.30
Test Date: 31-May-19 Total Sample Wt. (g): 1591.78
Start Time: 9:24 Wt. Passing #10 (g): 1569.55

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 23.00 5.22 17.8 12 0.0474 18 17.8
2 21.6 19.50 5.22 14.3 13 0.0343 15 14.3
4 21.6 18.25 5.22 13.0 13 0.0244 13 13.1

15 21.6 17.00 5.22 11.8 13 0.0127 12 11.8
30 21.6 16.25 5.22 11.0 13 0.0090 11 11.1
60 21.5 15.50 5.26 10.2 13 0.0064 10 10.3
120 21.5 15.00 5.26 9.7 13 0.0046 10 9.8
240 21.6 14.00 5.22 8.8 14 0.0032 9 8.8
427 21.7 13.50 5.19 8.3 14 0.0024 8 8.3

1-Jun-19 1424 21.5 13.00 5.26 7.7 14 0.0013 8 7.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0053 d30 = 0.077 d50 = 0.12 d60 = 0.14 Cu = 26 Cc = 8.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-41RB 04/18/2019 945 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1625.13
Job Number: DB19.1089.00 Weight Passing #10 (g): 1618.44

Sample Number: L5-41RM Weight Retained #10 (g): 6.69
Lab ID: HAT01-11.1904001-097 Weight of Hydrometer Sample (g): 103.37

Date/Time sampled: 04/18/2019 945 Calculated Weight of Sieve Sample (g): 103.80
Test Date: 4-Jun-19 Shape: Rounded

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1625.13 100.00
2" 50 0.00 0.00 1625.13 100.00

1.5" 38.1 0.00 0.00 1625.13 100.00
1" 25 0.00 0.00 1625.13 100.00

3/4" 19.0 0.00 0.00 1625.13 100.00
3/8" 9.5 2.26 2.26 1622.87 99.86

4 4.75 1.59 3.85 1621.28 99.76
10 2.00 2.84 6.69 1618.44 99.59

 
-10 (Based on calculated sieve wt.)

20 0.85 0.23 0.66 103.14 99.37
40 0.425 0.78 1.44 102.36 98.62
60 0.250 5.42 6.86 96.94 93.39
100 0.150 28.27 35.13 68.67 66.16
140 0.106 26.83 61.96 41.84 40.31
200 0.075 17.40 79.36 24.44 23.55

dry pan 5.16 84.52 19.28
wet pan 19.28 0.00

d10 (mm): 0.015 d50 (mm): 0.12
d16 (mm): 0.055 d60 (mm): 0.14
d30 (mm): 0.086 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 9.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.5

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-097 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 945

Initial Wt. (g): 103.37
Test Date: 31-May-19 Total Sample Wt. (g): 1625.13
Start Time: 9:36 Wt. Passing #10 (g): 1618.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 19.00 5.22 13.8 13 0.0487 13 13.3
2 21.6 17.00 5.22 11.8 13 0.0349 11 11.3
4 21.6 16.50 5.22 11.3 13 0.0247 11 10.9

15 21.6 15.25 5.22 10.0 13 0.0129 10 9.7
30 21.5 15.00 5.26 9.7 13 0.0091 9 9.4
60 21.5 13.75 5.26 8.5 14 0.0065 8 8.2
120 21.5 13.75 5.26 8.5 14 0.0046 8 8.2
240 21.6 13.50 5.22 8.3 14 0.0033 8 8.0
417 21.7 13.00 5.19 7.8 14 0.0025 8 7.5

1-Jun-19 1413 21.5 12.75 5.26 7.5 14 0.0013 7 7.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.015 d30 = 0.086 d50 = 0.12 d60 = 0.14 Cu = 9.3 Cc = 3.5
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-41RM 04/18/2019 945 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1732.20
Job Number: DB19.1089.00 Weight Passing #10 (g): 1729.65

Sample Number: L5-41RT Weight Retained #10 (g): 2.55
Lab ID: HAT01-11.1904001-098 Weight of Hydrometer Sample (g): 98.17

Date/Time sampled: 04/18/2019 945 Calculated Weight of Sieve Sample (g): 98.31
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1732.20 100.00
2" 50 0.00 0.00 1732.20 100.00

1.5" 38.1 0.00 0.00 1732.20 100.00
1" 25 0.00 0.00 1732.20 100.00

3/4" 19.0 0.00 0.00 1732.20 100.00
3/8" 9.5 0.00 0.00 1732.20 100.00

4 4.75 0.13 0.13 1732.07 99.99
10 2.00 2.42 2.55 1729.65 99.85

 
-10 (Based on calculated sieve wt.)

20 0.85 0.56 0.70 97.61 99.28
40 0.425 0.88 1.58 96.73 98.39
60 0.250 7.51 9.09 89.22 90.75
100 0.150 23.88 32.97 65.34 66.46
140 0.106 24.70 57.67 40.64 41.34
200 0.075 14.79 72.46 25.85 26.29

dry pan 6.45 78.91 19.40
wet pan 19.40 0.00

d10 (mm): 0.013 d50 (mm): 0.12
d16 (mm): 0.052 d60 (mm): 0.14
d30 (mm): 0.082 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 11

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-098 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 945

Initial Wt. (g): 98.17
Test Date: 10-Jun-19 Total Sample Wt. (g): 1732.20
Start Time: 9:24 Wt. Passing #10 (g): 1729.65

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 21.00 5.99 15.0 14 0.0503 15 15.2
2 21.7 18.00 5.99 12.0 14 0.0362 12 12.2
4 21.7 17.00 5.99 11.0 14 0.0258 11 11.2

15 21.8 16.00 5.95 10.1 14 0.0134 10 10.2
30 21.8 15.00 5.95 9.1 15 0.0095 9 9.2
60 21.8 15.00 5.95 9.1 15 0.0067 9 9.2
120 21.8 14.00 5.95 8.1 15 0.0048 8 8.2
240 21.8 14.00 5.95 8.1 15 0.0034 8 8.2
451 22.0 13.25 5.88 7.4 15 0.0025 7 7.5

11-Jun-19 1417 21.5 13.00 6.06 6.9 15 0.0014 7 7.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.013 d30 = 0.082 d50 = 0.12 d60 = 0.14 Cu = 11 Cc = 3.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-41RT 04/18/2019 945 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 78886.52
Job Number: DB19.1089.00 Weight Passing #10 (g): 3251.12

Sample Number: L5-51B Weight Retained #10 (g): 75635.40
Lab ID: HAT01-11.1904001-091 Weight of Hydrometer Sample (g): 101.74

Date/Time sampled: 04/18/2019 900 Calculated Weight of Sieve Sample (g): 2468.66
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 78886.52 100.00
2" 50 0.00 0.00 78886.52 100.00

1.5" 38.1 10271.56 10271.56 68614.96 86.98
1" 25 25360.60 35632.16 43254.36 54.83

3/4" 19.0 13250.94 48883.10 30003.42 38.03
3/8" 9.5 20359.76 69242.86 9643.66 12.22

4 4.75 5427.62 74670.48 4216.04 5.34
10 2.00 964.92 75635.40 3251.12 4.12

 
-10 (Based on calculated sieve wt.)

20 0.85 2.77 2369.69 98.97 4.01
40 0.425 1.31 2371.00 97.66 3.96
60 0.250 5.99 2376.99 91.67 3.71
100 0.150 20.50 2397.49 71.17 2.88
140 0.106 22.58 2420.07 48.59 1.97
200 0.075 15.91 2435.98 32.68 1.32

dry pan 6.72 2442.70 25.96
wet pan 25.96 0.00

d10 (mm): 7.6 d50 (mm): 23
d16 (mm): 11 d60 (mm): 27
d30 (mm): 15 d84 (mm): 37

Median Particle Diameter --d50 (mm): 23
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.6

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 24

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-091 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 900

Initial Wt. (g): 101.74
Test Date: 29-May-19 Total Sample Wt. (g): 78886.52
Start Time: 9:54 Wt. Passing #10 (g): 3251.12

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 22.00 5.15 16.9 12 0.0477 17 0.7
2 21.8 21.00 5.15 15.9 12 0.0339 16 0.6
4 21.8 19.00 5.15 13.9 13 0.0243 14 0.6

15 21.8 17.00 5.15 11.9 13 0.0127 12 0.5
30 21.8 16.00 5.15 10.9 13 0.0091 11 0.4
60 21.8 15.00 5.15 9.9 13 0.0064 10 0.4
120 21.8 14.00 5.15 8.9 14 0.0046 9 0.4
240 21.6 14.00 5.22 8.8 14 0.0032 9 0.4
435 21.6 13.00 5.22 7.8 14 0.0024 8 0.3

30-May-19 1383 21.6 13.00 5.22 7.8 14 0.0014 8 0.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 7.6 d30 = 15 d50 = 23 d60 = 27 Cu = 3.6 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-51B 04/18/2019 900 Poorly-graded gravel (GP) Loamy Sand †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1802.22
Job Number: DB19.1089.00 Weight Passing #10 (g): 1787.17

Sample Number: L5-51RB Weight Retained #10 (g): 15.05
Lab ID: HAT01-11.1904001-092 Weight of Hydrometer Sample (g): 111.83

Date/Time sampled: 04/18/2019 915 Calculated Weight of Sieve Sample (g): 112.77
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1802.22 100.00
2" 50 0.00 0.00 1802.22 100.00

1.5" 38.1 0.00 0.00 1802.22 100.00
1" 25 0.00 0.00 1802.22 100.00

3/4" 19.0 0.00 0.00 1802.22 100.00
3/8" 9.5 2.49 2.49 1799.73 99.86

4 4.75 6.32 8.81 1793.41 99.51
10 2.00 6.24 15.05 1787.17 99.16

 
-10 (Based on calculated sieve wt.)

20 0.85 0.49 1.43 111.34 98.73
40 0.425 1.01 2.44 110.33 97.83
60 0.250 7.95 10.39 102.38 90.79
100 0.150 30.00 40.39 72.38 64.18
140 0.106 24.33 64.72 48.05 42.61
200 0.075 17.62 82.34 30.43 26.98

dry pan 4.13 86.47 26.30
wet pan 26.30 0.00

d10 (mm): 0.011 d50 (mm): 0.12
d16 (mm): 0.046 d60 (mm): 0.14
d30 (mm): 0.080 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 13

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-092 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 915

Initial Wt. (g): 111.83
Test Date: 31-May-19 Total Sample Wt. (g): 1802.22
Start Time: 9:00 Wt. Passing #10 (g): 1787.17

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 23.50 5.22 18.3 12 0.0472 16 16.2
2 21.6 20.00 5.22 14.8 13 0.0342 13 13.1
4 21.6 18.25 5.22 13.0 13 0.0244 12 11.6

15 21.6 16.75 5.22 11.5 13 0.0127 10 10.2
30 21.6 16.00 5.22 10.8 13 0.0091 10 9.6
60 21.5 15.75 5.26 10.5 13 0.0064 9 9.3
120 21.6 15.25 5.22 10.0 13 0.0045 9 8.9
240 21.5 14.50 5.26 9.2 13 0.0032 8 8.2
447 21.7 14.00 5.19 8.8 14 0.0024 8 7.8

1-Jun-19 1444 21.5 13.54 5.26 8.3 14 0.0013 7 7.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.011 d30 = 0.080 d50 = 0.12 d60 = 0.14 Cu = 13 Cc = 4.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-51RB 04/18/2019 915 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1556.74
Job Number: DB19.1089.00 Weight Passing #10 (g): 1555.77

Sample Number: L5-51RM Weight Retained #10 (g): 0.97
Lab ID: HAT01-11.1904001-093 Weight of Hydrometer Sample (g): 97.71

Date/Time sampled: 04/18/2019 915 Calculated Weight of Sieve Sample (g): 97.77
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1556.74 100.00
2" 50 0.00 0.00 1556.74 100.00

1.5" 38.1 0.00 0.00 1556.74 100.00
1" 25 0.00 0.00 1556.74 100.00

3/4" 19.0 0.00 0.00 1556.74 100.00
3/8" 9.5 0.00 0.00 1556.74 100.00

4 4.75 0.36 0.36 1556.38 99.98
10 2.00 0.61 0.97 1555.77 99.94

 
-10 (Based on calculated sieve wt.)

20 0.85 0.16 0.22 97.55 99.77
40 0.425 0.68 0.90 96.87 99.08
60 0.250 3.67 4.57 93.20 95.32
100 0.150 26.70 31.27 66.50 68.02
140 0.106 29.35 60.62 37.15 38.00
200 0.075 17.17 77.79 19.98 20.44

dry pan 3.56 81.35 16.42
wet pan 16.42 0.00

d10 (mm): 0.025 d50 (mm): 0.12
d16 (mm): 0.059 d60 (mm): 0.14
d30 (mm): 0.091 d84 (mm): 0.20

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.6

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-093 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 915

Initial Wt. (g): 97.71
Test Date: 31-May-19 Total Sample Wt. (g): 1556.74
Start Time: 9:12 Wt. Passing #10 (g): 1555.77

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 17.50 5.22 12.3 13 0.0491 13 12.6
2 21.6 16.00 5.22 10.8 13 0.0351 11 11.0
4 21.6 15.00 5.22 9.8 13 0.0249 10 10.0

15 21.6 14.00 5.22 8.8 14 0.0130 9 9.0
30 21.6 13.75 5.22 8.5 14 0.0092 9 8.7
60 21.5 13.50 5.26 8.2 14 0.0065 8 8.4
120 21.5 13.25 5.26 8.0 14 0.0046 8 8.2
240 21.5 12.75 5.26 7.5 14 0.0033 8 7.7
437 21.7 12.25 5.19 7.1 14 0.0024 7 7.2

1-Jun-19 1434 21.5 12.00 5.26 6.7 14 0.0013 7 6.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.025 d30 = 0.091 d50 = 0.12 d60 = 0.14 Cu = 5.6 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-51RM 04/18/2019 915 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1686.60
Job Number: DB19.1089.00 Weight Passing #10 (g): 1673.43

Sample Number: L5-51RT Weight Retained #10 (g): 13.17
Lab ID: HAT01-11.1904001-094 Weight of Hydrometer Sample (g): 101.08

Date/Time sampled: 04/18/2019 915 Calculated Weight of Sieve Sample (g): 101.88
Test Date: 28-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1686.60 100.00
2" 50 0.00 0.00 1686.60 100.00

1.5" 38.1 0.00 0.00 1686.60 100.00
1" 25 0.00 0.00 1686.60 100.00

3/4" 19.0 0.00 0.00 1686.60 100.00
3/8" 9.5 5.00 5.00 1681.60 99.70

4 4.75 3.99 8.99 1677.61 99.47
10 2.00 4.18 13.17 1673.43 99.22

 
-10 (Based on calculated sieve wt.)

20 0.85 0.64 1.44 100.44 98.59
40 0.425 0.85 2.29 99.59 97.76
60 0.250 7.27 9.56 92.32 90.62
100 0.150 24.51 34.07 67.81 66.56
140 0.106 23.10 57.17 44.71 43.89
200 0.075 17.39 74.56 27.32 26.82

dry pan 5.55 80.11 21.77
wet pan 21.77 0.00

d10 (mm): 0.015 d50 (mm): 0.12
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.080 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 9.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-094 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 915

Initial Wt. (g): 101.08
Test Date: 10-Jun-19 Total Sample Wt. (g): 1686.60
Start Time: 9:12 Wt. Passing #10 (g): 1673.43

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 22.00 5.99 16.0 13 0.0501 16 15.7
2 21.7 18.00 5.99 12.0 14 0.0362 12 11.8
4 21.7 17.00 5.99 11.0 14 0.0258 11 10.8

15 21.7 16.00 5.99 10.0 14 0.0134 10 9.8
30 21.8 15.00 5.95 9.1 15 0.0095 9 8.9
60 21.7 14.00 5.99 8.0 15 0.0068 8 7.9
120 21.7 14.00 5.99 8.0 15 0.0048 8 7.9
240 21.7 14.00 5.99 8.0 15 0.0034 8 7.9
461 22.0 13.25 5.88 7.4 15 0.0025 7 7.2

11-Jun-19 1428 21.5 13.00 6.06 6.9 15 0.0014 7 6.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.015 d30 = 0.080 d50 = 0.12 d60 = 0.14 Cu = 9.3 Cc = 3.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-51RT 04/18/2019 915 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 74222.03
Job Number: DB19.1089.00 Weight Passing #10 (g): 10.90

Sample Number: L5-61B Weight Retained #10 (g): 74211.13
Lab ID: HAT01-11.1904001-087 Weight of Hydrometer Sample (g): 0.39

Date/Time sampled: 04/18/2019 815 Calculated Weight of Sieve Sample (g): 2655.37
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 74222.03 100.00
2" 50 369.07 369.07 73852.96 99.50

1.5" 38.1 7943.39 8312.46 65909.57 88.80
1" 25 25086.20 33398.66 40823.37 55.00

3/4" 19.0 23878.00 57276.66 16945.37 22.83
3/8" 9.5 16558.58 73835.24 386.79 0.52

4 4.75 371.44 74206.68 15.35 0.02
10 2.00 4.45 74211.13 10.90 0.01

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 2654.98 0.39 0.01
40 0.425 0.00 2654.98 0.39 0.01
60 0.250 0.00 2654.98 0.39 0.01
100 0.150 0.00 2654.98 0.39 0.01
140 0.106 0.00 2654.98 0.39 0.01
200 0.075 0.39 2655.37 0.00 0.00

dry pan 0.00 2655.37 0.00
wet pan 0.00 0.00

d10 (mm): 13 d50 (mm): 24
d16 (mm): 15 d60 (mm): 27
d30 (mm): 20 d84 (mm): 36

Median Particle Diameter --d50 (mm): 24
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.1

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 25

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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d10 = 13 d30 = 20 d50 = 24 d60 = 27 Cu = 2.1 Cc = 1.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-61B 04/18/2019 815 Poorly-graded gravel (GP) Sand †
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† Greater than 10% of sample is coarse material 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1528.33
Job Number: DB19.1089.00 Weight Passing #10 (g): 1513.30

Sample Number: L5-61RB Weight Retained #10 (g): 15.03
Lab ID: HAT01-11.1904001-088 Weight of Hydrometer Sample (g): 103.47

Date/Time sampled: 04/18/2019 830 Calculated Weight of Sieve Sample (g): 104.50
Test Date: 4-Jun-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1528.33 100.00
2" 50 0.00 0.00 1528.33 100.00

1.5" 38.1 0.00 0.00 1528.33 100.00
1" 25 0.00 0.00 1528.33 100.00

3/4" 19.0 0.00 0.00 1528.33 100.00
3/8" 9.5 3.44 3.44 1524.89 99.77

4 4.75 5.69 9.13 1519.20 99.40
10 2.00 5.90 15.03 1513.30 99.02

 
-10 (Based on calculated sieve wt.)

20 0.85 0.48 1.51 102.99 98.56
40 0.425 0.82 2.33 102.17 97.77
60 0.250 8.63 10.96 93.54 89.51
100 0.150 26.83 37.79 66.71 63.84
140 0.106 21.38 59.17 45.33 43.38
200 0.075 16.85 76.02 28.48 27.25

dry pan 4.30 80.32 24.18
wet pan 24.18 0.00

d10 (mm): 0.019 d50 (mm): 0.12
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.080 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.4

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-088 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 830

Initial Wt. (g): 103.47
Test Date: 30-May-19 Total Sample Wt. (g): 1528.33
Start Time: 9:36 Wt. Passing #10 (g): 1513.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

30-May-19 1 21.7 20.00 5.19 14.8 13 0.0482 14 14.2
2 21.7 17.00 5.19 11.8 13 0.0348 11 11.3
4 21.7 16.25 5.19 11.1 13 0.0247 11 10.6

15 21.7 14.75 5.19 9.6 13 0.0129 9 9.2
30 21.7 14.00 5.19 8.8 14 0.0091 9 8.4
60 21.7 13.75 5.19 8.6 14 0.0065 8 8.2
120 21.8 13.00 5.15 7.9 14 0.0046 8 7.5
240 21.8 13.00 5.15 7.9 14 0.0033 8 7.5
444 21.8 12.50 5.15 7.4 14 0.0024 7 7.0

31-May-19 1420 21.6 12.25 5.22 7.0 14 0.0013 7 6.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.019 d30 = 0.080 d50 = 0.12 d60 = 0.14 Cu = 7.4 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-61RB 04/18/2019 830 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1403.33
Job Number: DB19.1089.00 Weight Passing #10 (g): 1400.18

Sample Number: L5-61RM Weight Retained #10 (g): 3.15
Lab ID: HAT01-11.1904001-089 Weight of Hydrometer Sample (g): 105.61

Date/Time sampled: 04/18/2019 830 Calculated Weight of Sieve Sample (g): 105.85
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1403.33 100.00
2" 50 0.00 0.00 1403.33 100.00

1.5" 38.1 0.00 0.00 1403.33 100.00
1" 25 0.00 0.00 1403.33 100.00

3/4" 19.0 0.00 0.00 1403.33 100.00
3/8" 9.5 0.00 0.00 1403.33 100.00

4 4.75 1.03 1.03 1402.30 99.93
10 2.00 2.12 3.15 1400.18 99.78

 
-10 (Based on calculated sieve wt.)

20 0.85 0.29 0.53 105.32 99.50
40 0.425 0.60 1.13 104.72 98.93
60 0.250 3.82 4.95 100.90 95.33
100 0.150 27.82 32.77 73.08 69.04
140 0.106 32.15 64.92 40.93 38.67
200 0.075 19.29 84.21 21.64 20.44

dry pan 3.96 88.17 17.68
wet pan 17.68 0.00

d10 (mm): 0.037 d50 (mm): 0.12
d16 (mm): 0.059 d60 (mm): 0.14
d30 (mm): 0.090 d84 (mm): 0.20

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-089 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 830

Initial Wt. (g): 105.61
Test Date: 11-Jun-19 Total Sample Wt. (g): 1403.33
Start Time: 9:24 Wt. Passing #10 (g): 1400.18

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

11-Jun-19 1 21.5 18.50 5.26 13.2 13 0.0488 13 12.5
2 21.5 15.50 5.26 10.2 13 0.0352 10 9.7
4 21.5 15.00 5.26 9.7 13 0.0249 9 9.2

15 21.5 13.75 5.26 8.5 14 0.0130 8 8.0
30 21.5 13.25 5.26 8.0 14 0.0092 8 7.6
60 21.5 13.25 5.26 8.0 14 0.0065 8 7.6
120 21.6 13.00 5.22 7.8 14 0.0046 7 7.3
240 21.7 12.50 5.19 7.3 14 0.0033 7 6.9
449 21.7 12.00 5.19 6.8 14 0.0024 6 6.4

12-Jun-19 1417 21.6 12.00 5.22 6.8 14 0.0013 6 6.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.037 d30 = 0.090 d50 = 0.12 d60 = 0.14 Cu = 3.8 Cc = 1.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-61RM 04/18/2019 830 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1454.20
Job Number: DB19.1089.00 Weight Passing #10 (g): 1446.59

Sample Number: L5-61RT Weight Retained #10 (g): 7.61
Lab ID: HAT01-11.1904001-090 Weight of Hydrometer Sample (g): 104.34

Date/Time sampled: 04/18/2019 830 Calculated Weight of Sieve Sample (g): 104.89
Test Date: 23-May-19 Shape: Angular

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1454.20 100.00
2" 50 0.00 0.00 1454.20 100.00

1.5" 38.1 0.00 0.00 1454.20 100.00
1" 25 0.00 0.00 1454.20 100.00

3/4" 19.0 0.00 0.00 1454.20 100.00
3/8" 9.5 0.00 0.00 1454.20 100.00

4 4.75 4.28 4.28 1449.92 99.71
10 2.00 3.33 7.61 1446.59 99.48

 
-10 (Based on calculated sieve wt.)

20 0.85 0.55 1.10 103.79 98.95
40 0.425 0.89 1.99 102.90 98.10
60 0.250 7.66 9.65 95.24 90.80
100 0.150 25.11 34.76 70.13 66.86
140 0.106 22.99 57.75 47.14 44.94
200 0.075 18.66 76.41 28.48 27.15

dry pan 5.99 82.40 22.49
wet pan 22.49 0.00

d10 (mm): 0.025 d50 (mm): 0.11
d16 (mm): 0.055 d60 (mm): 0.13
d30 (mm): 0.079 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-090 Assumed particle density: 2.65
Date/Time sampled: 04/18/2019 830

Initial Wt. (g): 104.34
Test Date: 10-Jun-19 Total Sample Wt. (g): 1454.20
Start Time: 9:00 Wt. Passing #10 (g): 1446.59

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 20.00 5.99 14.0 14 0.0506 13 13.4
2 21.7 18.00 5.99 12.0 14 0.0362 12 11.5
4 21.7 16.50 5.99 10.5 14 0.0258 10 10.0

15 21.7 15.50 5.99 9.5 15 0.0134 9 9.1
30 21.7 15.00 5.99 9.0 15 0.0095 9 8.6
60 21.8 14.00 5.95 8.1 15 0.0068 8 7.7
120 21.8 14.00 5.95 8.1 15 0.0048 8 7.7
240 21.8 13.50 5.95 7.6 15 0.0034 7 7.2
471 21.8 13.50 5.95 7.6 15 0.0024 7 7.2

11-Jun-19 1438 21.5 13.25 6.06 7.2 15 0.0014 7 6.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.025 d30 = 0.079 d50 = 0.11 d60 = 0.13 Cu = 5.2 Cc = 1.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-61RT 04/18/2019 830 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 2545.62
Job Number: DB19.1089.00 Weight Passing #10 (g): 2526.78

Sample Number: L5-01A-RB Weight Retained #10 (g): 18.84
Lab ID: HAT01-11.1904001-085 Weight of Hydrometer Sample (g): 86.87

Date/Time sampled: 04/17/2019 1650 Calculated Weight of Sieve Sample (g): 87.52
Test Date: 31-May-19 Shape: Angular

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 2545.62 100.00
2" 50 0.00 0.00 2545.62 100.00

1.5" 38.1 0.00 0.00 2545.62 100.00
1" 25 0.00 0.00 2545.62 100.00

3/4" 19.0 0.00 0.00 2545.62 100.00
3/8" 9.5 1.55 1.55 2544.07 99.94

4 4.75 8.57 10.12 2535.50 99.60
10 2.00 8.72 18.84 2526.78 99.26

 
-10 (Based on calculated sieve wt.)

20 0.85 0.23 0.88 86.64 99.00
40 0.425 0.51 1.39 86.13 98.41
60 0.250 4.20 5.59 81.93 93.62
100 0.150 23.11 28.70 58.82 67.21
140 0.106 22.75 51.45 36.07 41.21
200 0.075 15.83 67.28 20.24 23.13

dry pan 5.07 72.35 15.17
wet pan 15.17 0.00

d10 (mm): 0.037 d50 (mm): 0.12
d16 (mm): 0.058 d60 (mm): 0.14
d30 (mm): 0.086 d84 (mm): 0.21

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.8

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01A-RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-085 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1650

Initial Wt. (g): 86.87
Test Date: 10-Jun-19 Total Sample Wt. (g): 2545.62
Start Time: 9:36 Wt. Passing #10 (g): 2526.78

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 15.50 5.19 10.3 13 0.0496 12 11.8
2 21.7 13.75 5.19 8.6 14 0.0355 10 9.8
4 21.7 13.50 5.19 8.3 14 0.0251 10 9.5

15 21.8 13.25 5.15 8.1 14 0.0130 9 9.3
30 21.8 12.50 5.15 7.4 14 0.0092 8 8.4
60 21.8 12.00 5.15 6.9 14 0.0065 8 7.8
120 21.8 12.00 5.15 6.9 14 0.0046 8 7.8
240 21.9 11.50 5.11 6.4 14 0.0033 7 7.3
450 21.9 11.50 5.11 6.4 14 0.0024 7 7.3

11-Jun-19 1396 21.5 11.50 5.26 6.2 14 0.0014 7 7.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.037 d30 = 0.086 d50 = 0.12 d60 = 0.14 Cu = 3.8 Cc = 1.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01A-RB 04/17/2019 1650 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 2466.13
Job Number: DB19.1089.00 Weight Passing #10 (g): 2231.96

Sample Number: L5-01A-RU Weight Retained #10 (g): 234.17
Lab ID: HAT01-11.1904001-086 Weight of Hydrometer Sample (g): 106.08

Date/Time sampled: 04/17/2019 1655 Calculated Weight of Sieve Sample (g): 117.21
Test Date: 4-Jun-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 2466.13 100.00
2" 50 0.00 0.00 2466.13 100.00

1.5" 38.1 0.00 0.00 2466.13 100.00
1" 25 30.25 30.25 2435.88 98.77

3/4" 19.0 15.58 45.83 2420.30 98.14
3/8" 9.5 131.89 177.72 2288.41 92.79

4 4.75 41.63 219.35 2246.78 91.11
10 2.00 14.82 234.17 2231.96 90.50

 
-10 (Based on calculated sieve wt.)

20 0.85 0.54 11.67 105.54 90.04
40 0.425 1.07 12.74 104.47 89.13
60 0.250 6.20 18.94 98.27 83.84
100 0.150 22.80 41.74 75.47 64.39
140 0.106 23.45 65.19 52.02 44.38
200 0.075 19.45 84.64 32.57 27.79

dry pan 4.06 88.70 28.51
wet pan 28.51 0.00

d10 (mm): 0.012 d50 (mm): 0.12
d16 (mm): 0.049 d60 (mm): 0.14
d30 (mm): 0.079 d84 (mm): 0.25

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 12

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01A-RU Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-086 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1655

Initial Wt. (g): 106.08
Test Date: 30-May-19 Total Sample Wt. (g): 2466.13
Start Time: 9:24 Wt. Passing #10 (g): 2231.96

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

30-May-19 1 21.7 23.00 5.19 17.8 12 0.0474 17 15.2
2 21.7 20.00 5.19 14.8 13 0.0342 14 12.6
4 21.7 19.00 5.19 13.8 13 0.0243 13 11.8

15 21.7 17.00 5.19 11.8 13 0.0127 11 10.1
30 21.7 16.00 5.19 10.8 13 0.0091 10 9.2
60 21.7 16.00 5.19 10.8 13 0.0064 10 9.2
120 21.7 15.00 5.19 9.8 13 0.0046 9 8.4
240 21.8 14.00 5.15 8.9 14 0.0032 8 7.6
452 21.8 13.75 5.15 8.6 14 0.0024 8 7.3

31-May-19 1430 21.6 13.50 5.22 8.3 14 0.0013 8 7.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.012 d30 = 0.079 d50 = 0.12 d60 = 0.14 Cu = 12 Cc = 3.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L5-01A-RU 04/17/2019 1655 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 85327.94
Job Number: DB19.1089.00 Weight Passing #10 (g): 13523.47

Sample Number: L6-01B Weight Retained #10 (g): 71804.47
Lab ID: HAT01-11.1904001-014 Weight of Hydrometer Sample (g): 87.35

Date/Time sampled: 04/17/2019 1000 Calculated Weight of Sieve Sample (g): 551.15
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 85327.94 100.00
2" 50 0.00 0.00 85327.94 100.00

1.5" 38.1 5655.97 5655.97 79671.97 93.37
1" 25 14572.60 20228.57 65099.37 76.29

3/4" 19.0 11824.78 32053.35 53274.60 62.44
3/8" 9.5 20838.96 52892.31 32435.63 38.01

4 4.75 12931.61 65823.92 19504.02 22.86
10 2.00 5980.55 71804.47 13523.47 15.85

 
-10 (Based on calculated sieve wt.)

20 0.85 9.54 473.34 77.81 14.12
40 0.425 10.66 484.00 67.15 12.18
60 0.250 10.13 494.13 57.02 10.35
100 0.150 9.81 503.94 47.21 8.57
140 0.106 10.17 514.11 37.04 6.72
200 0.075 6.71 520.82 30.33 5.50

dry pan 0.40 521.22 29.93
wet pan 29.93 0.00

d10 (mm): 0.23 d50 (mm): 13
d16 (mm): 2.0 d60 (mm): 18
d30 (mm): 6.6 d84 (mm): 30

Median Particle Diameter --d50 (mm): 13
Uniformity Coefficient, Cu --[d60/d10] (mm): 78

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 11

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 15

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L6-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-014 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 1000

Initial Wt. (g): 87.35
Test Date: 15-May-19 Total Sample Wt. (g): 85327.94
Start Time: 9:06 Wt. Passing #10 (g): 13523.47

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

15-May-19 1 22.0 25.00 5.08 19.9 12 0.0467 23 3.6
2 22.0 21.00 5.08 15.9 12 0.0340 18 2.9
4 22.0 19.00 5.08 13.9 13 0.0243 16 2.5

15 22.0 17.00 5.08 11.9 13 0.0127 14 2.2
30 22.0 14.00 5.08 8.9 14 0.0092 10 1.6
60 22.0 14.00 5.08 8.9 14 0.0065 10 1.6
120 21.8 13.00 5.15 7.9 14 0.0046 9 1.4
240 21.8 12.00 5.15 6.9 14 0.0033 8 1.2
475 21.8 11.25 5.15 6.1 14 0.0023 7 1.1

16-May-19 1402 21.7 10.50 5.19 5.3 14 0.0014 6 1.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.23 d30 = 6.6 d50 = 13 d60 = 18 Cu = 78 Cc = 11
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L6-01B 04/17/2019 1000 Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 79530.57
Job Number: DB19.1089.00 Weight Passing #10 (g): 1936.42

Sample Number: L7-01B Weight Retained #10 (g): 77594.15
Lab ID: HAT01-11.1904001-015 Weight of Hydrometer Sample (g): 67.67

Date/Time sampled: 04/16/2017 1520 Calculated Weight of Sieve Sample (g): 2779.28
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 79530.57 100.00
2" 50 0.00 0.00 79530.57 100.00

1.5" 38.1 8439.03 8439.03 71091.54 89.39
1" 25 21597.00 30036.03 49494.54 62.23

3/4" 19.0 16836.60 46872.63 32657.94 41.06
3/8" 9.5 26404.90 73277.53 6253.04 7.86

4 4.75 3967.38 77244.91 2285.66 2.87
10 2.00 349.25 77594.15 1936.42 2.43

 
-10 (Based on calculated sieve wt.)

20 0.85 4.54 2716.15 63.13 2.27
40 0.425 4.83 2720.98 58.30 2.10
60 0.250 4.73 2725.71 53.57 1.93
100 0.150 8.68 2734.39 44.89 1.62
140 0.106 9.18 2743.57 35.71 1.28
200 0.075 7.32 2750.89 28.39 1.02

dry pan 1.21 2752.10 27.18
wet pan 27.18 0.00

d10 (mm): 9.9 d50 (mm): 21
d16 (mm): 11 d60 (mm): 24
d30 (mm): 15 d84 (mm): 35

Median Particle Diameter --d50 (mm): 21
Uniformity Coefficient, Cu --[d60/d10] (mm): 2.4

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 0.95

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 22

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L7-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-015 Assumed particle density: 2.65
Date/Time sampled: 04/16/2017 1520

Initial Wt. (g): 67.67
Test Date: 13-May-19 Total Sample Wt. (g): 79530.57
Start Time: 9:18 Wt. Passing #10 (g): 1936.42

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 21.50 5.19 16.3 12 0.0479 24 0.6
2 21.7 19.50 5.19 14.3 13 0.0343 21 0.5
4 21.7 16.25 5.19 11.1 13 0.0248 16 0.4

15 21.7 14.00 5.19 8.8 14 0.0130 13 0.3
30 21.7 13.50 5.19 8.3 14 0.0092 12 0.3
60 21.7 13.50 5.19 8.3 14 0.0065 12 0.3
120 21.9 11.75 5.11 6.6 14 0.0046 10 0.2
240 21.9 10.00 5.11 4.9 14 0.0033 7 0.2
476 21.9 10.00 5.11 4.9 14 0.0024 7 0.2

14-May-19 1387 21.9 10.00 5.11 4.9 14 0.0014 7 0.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 9.9 d30 = 15 d50 = 21 d60 = 24 Cu = 2.4 Cc = 0.95
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L7-01B 04/16/2017 1520 Poorly-graded gravel (GP) Sandy Loam †
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 81670.63
Job Number: DB19.1089.00 Weight Passing #10 (g): 13418.96

Sample Number: L7-02B Weight Retained #10 (g): 68251.67
Lab ID: HAT01-11.1904001-016 Weight of Hydrometer Sample (g): 71.00

Date/Time sampled: 04/16/2019 1630 Calculated Weight of Sieve Sample (g): 432.12
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 81670.63 100.00
2" 50 169.74 169.74 81500.89 99.79

1.5" 38.1 3887.33 4057.07 77613.56 95.03
1" 25 14583.90 18640.97 63029.66 77.18

3/4" 19.0 11956.29 30597.26 51073.37 62.54
3/8" 9.5 23925.75 54523.01 27147.62 33.24

4 4.75 9141.57 63664.58 18006.05 22.05
10 2.00 4587.09 68251.67 13418.96 16.43

 
-10 (Based on calculated sieve wt.)

20 0.85 6.21 367.33 64.79 14.99
40 0.425 11.45 378.78 53.34 12.34
60 0.250 9.76 388.54 43.58 10.09
100 0.150 9.01 397.55 34.57 8.00
140 0.106 8.50 406.05 26.07 6.03
200 0.075 6.00 412.05 20.07 4.64

dry pan 0.70 412.75 19.37
wet pan 19.37 0.00

d10 (mm): 0.24 d50 (mm): 14
d16 (mm): 1.5 d60 (mm): 18
d30 (mm): 7.8 d84 (mm): 29

Median Particle Diameter --d50 (mm): 14
Uniformity Coefficient, Cu --[d60/d10] (mm): 75

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 14

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 15

USCS Soil Classification: Poorly-graded gravel with sand (GP)s

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L7-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-016 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1630

Initial Wt. (g): 71.00
Test Date: 13-May-19 Total Sample Wt. (g): 81670.63
Start Time: 9:24 Wt. Passing #10 (g): 13418.96

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 18.00 5.19 12.8 13 0.0489 18 3.0
2 21.7 17.00 5.19 11.8 13 0.0348 17 2.7
4 21.7 16.00 5.19 10.8 13 0.0248 15 2.5

15 21.7 13.00 5.19 7.8 14 0.0130 11 1.8
30 21.7 12.00 5.19 6.8 14 0.0093 10 1.6
60 21.7 12.00 5.19 6.8 14 0.0066 10 1.6
120 21.9 11.00 5.11 5.9 14 0.0047 8 1.4
240 21.9 10.00 5.11 4.9 14 0.0033 7 1.1
472 21.9 9.75 5.11 4.6 14 0.0024 7 1.1

14-May-19 1382 21.9 9.75 5.11 4.6 14 0.0014 7 1.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 0.24 d30 = 7.8 d50 = 14 d60 = 18 Cu = 75 Cc = 14
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L7-02B 04/16/2019 1630 Poorly-graded gravel with sand (GP)s Loamy Sand †

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 85069.58
Job Number: DB19.1089.00 Weight Passing #10 (g): 10984.00

Sample Number: L7-03B Weight Retained #10 (g): 74085.59
Lab ID: HAT01-11.1904001-017 Weight of Hydrometer Sample (g): 114.29

Date/Time sampled: 04/16/2019 1705 Calculated Weight of Sieve Sample (g): 885.16
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 85069.58 100.00
2" 50 471.34 471.34 84598.24 99.45

1.5" 38.1 6507.80 6979.14 78090.44 91.80
1" 25 17604.40 24583.54 60486.04 71.10

3/4" 19.0 14066.61 38650.15 46419.43 54.57
3/8" 9.5 20199.80 58849.96 26219.63 30.82

4 4.75 10677.68 69527.63 15541.95 18.27
10 2.00 4557.95 74085.59 10984.00 12.91

 
-10 (Based on calculated sieve wt.)

20 0.85 9.38 780.25 104.91 11.85
40 0.425 15.09 795.34 89.82 10.15
60 0.250 18.04 813.38 71.78 8.11
100 0.150 14.07 827.45 57.71 6.52
140 0.106 15.16 842.61 42.55 4.81
200 0.075 9.69 852.30 32.86 3.71

dry pan 0.97 853.27 31.89
wet pan 31.89 0.00

d10 (mm): 0.41 d50 (mm): 17
d16 (mm): 3.3 d60 (mm): 21
d30 (mm): 9.1 d84 (mm): 33

Median Particle Diameter --d50 (mm): 17
Uniformity Coefficient, Cu --[d60/d10] (mm): 51

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 9.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L7-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-017 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1705

Initial Wt. (g): 114.29
Test Date: 15-May-19 Total Sample Wt. (g): 85069.58
Start Time: 9:12 Wt. Passing #10 (g): 10984.00

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

15-May-19 1 22.0 26.00 5.08 20.9 12 0.0464 18 2.4
2 22.0 22.00 5.08 16.9 12 0.0337 15 1.9
4 22.0 20.00 5.08 14.9 13 0.0242 13 1.7

15 22.0 17.00 5.08 11.9 13 0.0127 10 1.3
30 22.0 15.00 5.08 9.9 13 0.0091 9 1.1
60 22.0 14.75 5.08 9.7 13 0.0065 8 1.1
120 21.8 13.00 5.15 7.9 14 0.0046 7 0.9
240 21.8 13.00 5.15 7.9 14 0.0033 7 0.9
470 21.8 11.50 5.15 6.4 14 0.0024 6 0.7

16-May-19 1397 21.7 11.00 5.19 5.8 14 0.0014 5 0.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.41 d30 = 9.1 d50 = 17 d60 = 21 Cu = 51 Cc = 9.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L7-03B 04/16/2019 1705 Poorly-graded gravel (GP) Loamy Sand †
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 76902.13
Job Number: DB19.1089.00 Weight Passing #10 (g): 10025.09

Sample Number: L7-11B Weight Retained #10 (g): 66877.05
Lab ID: HAT01-11.1904001-018 Weight of Hydrometer Sample (g): 96.77

Date/Time sampled: 04/17/2019 825 Calculated Weight of Sieve Sample (g): 742.32
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 76902.13 100.00
2" 50 0.00 0.00 76902.13 100.00

1.5" 38.1 5882.90 5882.90 71019.23 92.35
1" 25 17197.40 23080.30 53821.83 69.99

3/4" 19.0 13487.71 36568.01 40334.13 52.45
3/8" 9.5 16778.82 53346.83 23555.31 30.63

4 4.75 9735.54 63082.37 13819.76 17.97
10 2.00 3794.68 66877.05 10025.09 13.04

 
-10 (Based on calculated sieve wt.)

20 0.85 6.40 651.95 90.37 12.17
40 0.425 7.88 659.83 82.49 11.11
60 0.250 8.48 668.31 74.01 9.97
100 0.150 14.46 682.77 59.55 8.02
140 0.106 16.00 698.77 43.55 5.87
200 0.075 9.77 708.54 33.78 4.55

dry pan 0.64 709.18 33.14
wet pan 33.14 0.00

d10 (mm): 0.25 d50 (mm): 18
d16 (mm): 3.4 d60 (mm): 21
d30 (mm): 9.2 d84 (mm): 33

Median Particle Diameter --d50 (mm): 18
Uniformity Coefficient, Cu --[d60/d10] (mm): 84

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 16

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L7-11B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-018 Assumed particle density: 2.65
Date/Time sampled: 04/17/2019 825

Initial Wt. (g): 96.77
Test Date: 15-May-19 Total Sample Wt. (g): 76902.13
Start Time: 9:18 Wt. Passing #10 (g): 10025.09

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

15-May-19 1 22.0 26.00 5.08 20.9 12 0.0464 22 2.8
2 22.0 22.00 5.08 16.9 12 0.0337 17 2.3
4 22.0 19.75 5.08 14.7 13 0.0242 15 2.0

15 22.0 16.50 5.08 11.4 13 0.0128 12 1.5
30 22.0 16.00 5.08 10.9 13 0.0091 11 1.5
60 21.9 15.00 5.11 9.9 13 0.0064 10 1.3
120 21.8 13.25 5.15 8.1 14 0.0046 8 1.1
240 21.8 13.00 5.15 7.9 14 0.0033 8 1.1
465 21.8 12.00 5.15 6.9 14 0.0024 7 0.9

16-May-19 1392 21.7 11.75 5.19 6.6 14 0.0014 7 0.9

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.25 d30 = 9.2 d50 = 18 d60 = 21 Cu = 84 Cc = 16
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L7-11B 04/17/2019 825 Poorly-graded gravel (GP) Sandy Loam †
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 938.70
Job Number: DB19.1089.00 Weight Passing #10 (g): 811.02

Sample Number: L8-01RB Weight Retained #10 (g): 127.68
Lab ID: HAT01-11.1904001-071 Weight of Hydrometer Sample (g): 78.79

Date/Time sampled: 04/10/2019 1515 Calculated Weight of Sieve Sample (g): 91.19
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 938.70 100.00
2" 50 0.00 0.00 938.70 100.00

1.5" 38.1 0.00 0.00 938.70 100.00
1" 25 0.00 0.00 938.70 100.00

3/4" 19.0 14.52 14.52 924.18 98.45
3/8" 9.5 40.65 55.17 883.53 94.12

4 4.75 34.83 90.00 848.70 90.41
10 2.00 37.68 127.68 811.02 86.40

 
-10 (Based on calculated sieve wt.)

20 0.85 2.72 15.12 76.07 83.42
40 0.425 2.36 17.48 73.71 80.83
60 0.250 4.15 21.63 69.56 76.28
100 0.150 12.94 34.57 56.62 62.09
140 0.106 12.68 47.25 43.94 48.18
200 0.075 9.30 56.55 34.64 37.98

dry pan 3.57 60.12 31.07
wet pan 31.07 0.00

d10 (mm): 0.0061 d50 (mm): 0.11
d16 (mm): 0.023 d60 (mm): 0.14
d30 (mm): 0.058 d84 (mm): 1.0

Median Particle Diameter --d50 (mm): 0.11
Uniformity Coefficient, Cu --[d60/d10] (mm): 23

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 3.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.38

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-071 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1515

Initial Wt. (g): 78.79
Test Date: 11-Jun-19 Total Sample Wt. (g): 938.70
Start Time: 9:00 Wt. Passing #10 (g): 811.02

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

11-Jun-19 1 21.5 26.00 5.26 20.7 12 0.0464 26 22.7
2 21.5 23.00 5.26 17.7 12 0.0335 23 19.5
4 21.5 20.00 5.26 14.7 13 0.0242 19 16.2

15 21.5 17.50 5.26 12.2 13 0.0127 16 13.4
30 21.5 16.00 5.26 10.7 13 0.0091 14 11.8
60 21.5 14.50 5.26 9.2 13 0.0065 12 10.1
120 21.6 13.75 5.22 8.5 14 0.0046 11 9.4
240 21.6 12.50 5.22 7.3 14 0.0033 9 8.0
469 21.7 12.00 5.19 6.8 14 0.0023 9 7.5

12-Jun-19 1438 21.6 11.25 5.22 6.0 14 0.0013 8 6.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0061 d30 = 0.058 d50 = 0.11 d60 = 0.14 Cu = 23 Cc = 3.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-01RB 04/10/2019 1515 Silty sand (SM) Sandy Loam †
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† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1342.25
Job Number: DB19.1089.00 Weight Passing #10 (g): 1306.35

Sample Number: L8-01RM Weight Retained #10 (g): 35.90
Lab ID: HAT01-11.1904001-059 Weight of Hydrometer Sample (g): 110.43

Date/Time sampled: 04/11/2019 1530 Calculated Weight of Sieve Sample (g): 113.46
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1342.25 100.00
2" 50 0.00 0.00 1342.25 100.00

1.5" 38.1 0.00 0.00 1342.25 100.00
1" 25 0.00 0.00 1342.25 100.00

3/4" 19.0 0.00 0.00 1342.25 100.00
3/8" 9.5 16.47 16.47 1325.78 98.77

4 4.75 9.43 25.90 1316.35 98.07
10 2.00 10.00 35.90 1306.35 97.33

 
-10 (Based on calculated sieve wt.)

20 0.85 1.06 4.09 109.37 96.39
40 0.425 1.17 5.26 108.20 95.36
60 0.250 5.10 10.36 103.10 90.87
100 0.150 30.51 40.87 72.59 63.98
140 0.106 29.80 70.67 42.79 37.71
200 0.075 13.60 84.27 29.19 25.73

dry pan 1.57 85.84 27.62
wet pan 27.62 0.00

d10 (mm): 0.011 d50 (mm): 0.12
d16 (mm): 0.048 d60 (mm): 0.14
d30 (mm): 0.085 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 13

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-059 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1530

Initial Wt. (g): 110.43
Test Date: 16-May-19 Total Sample Wt. (g): 1342.25
Start Time: 9:12 Wt. Passing #10 (g): 1306.35

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 23.00 5.19 17.8 12 0.0473 16 15.7
2 21.7 20.00 5.19 14.8 13 0.0341 13 13.1
4 21.7 18.50 5.19 13.3 13 0.0244 12 11.7

15 21.7 17.00 5.19 11.8 13 0.0127 11 10.4
30 21.7 16.00 5.19 10.8 13 0.0090 10 9.5
60 21.8 15.25 5.15 10.1 13 0.0064 9 8.9
120 21.8 15.25 5.15 10.1 13 0.0045 9 8.9
240 21.7 14.50 5.19 9.3 13 0.0032 8 8.2
504 21.7 14.25 5.19 9.1 14 0.0022 8 8.0

17-May-19 1420 21.9 13.75 5.11 8.6 14 0.0013 8 7.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.011 d30 = 0.085 d50 = 0.12 d60 = 0.14 Cu = 13 Cc = 4.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-01RM 04/11/2019 1530 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1511.50
Job Number: DB19.1089.00 Weight Passing #10 (g): 1478.13

Sample Number: L8-01RT Weight Retained #10 (g): 33.37
Lab ID: HAT01-11.1904001-047 Weight of Hydrometer Sample (g): 99.87

Date/Time sampled: 04/10/2019 1545 Calculated Weight of Sieve Sample (g): 102.12
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1511.50 100.00
2" 50 0.00 0.00 1511.50 100.00

1.5" 38.1 0.00 0.00 1511.50 100.00
1" 25 0.00 0.00 1511.50 100.00

3/4" 19.0 0.00 0.00 1511.50 100.00
3/8" 9.5 15.05 15.05 1496.45 99.00

4 4.75 8.76 23.81 1487.69 98.42
10 2.00 9.56 33.37 1478.13 97.79

 
-10 (Based on calculated sieve wt.)

20 0.85 0.93 3.18 98.94 96.88
40 0.425 1.20 4.38 97.74 95.71
60 0.250 6.67 11.05 91.07 89.18
100 0.150 24.40 35.45 66.67 65.28
140 0.106 22.49 57.94 44.18 43.26
200 0.075 14.84 72.78 29.34 28.73

dry pan 5.81 78.59 23.53
wet pan 23.53 0.00

d10 (mm): 0.0084 d50 (mm): 0.12
d16 (mm): 0.042 d60 (mm): 0.14
d30 (mm): 0.077 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 17

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 5.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-047 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1545

Initial Wt. (g): 99.87
Test Date: 21-May-19 Total Sample Wt. (g): 1511.50
Start Time: 9:24 Wt. Passing #10 (g): 1478.13

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

21-May-19 1 20.6 23.00 5.57 17.4 12 0.0473 17 17.0
2 20.6 20.00 5.57 14.4 13 0.0341 14 14.1
4 20.6 18.00 5.57 12.4 13 0.0245 12 12.1

15 20.7 17.00 5.54 11.5 13 0.0127 11 11.2
30 20.7 16.00 5.54 10.5 13 0.0090 10 10.2
60 20.8 15.00 5.50 9.5 13 0.0064 9 9.3
120 20.9 14.75 5.47 9.3 13 0.0046 9 9.1
240 21.1 14.00 5.40 8.6 14 0.0032 9 8.4
460 21.5 13.50 5.26 8.2 14 0.0023 8 8.0

22-May-19 1408 21.0 13.00 5.43 7.6 14 0.0013 8 7.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0084 d30 = 0.077 d50 = 0.12 d60 = 0.14 Cu = 17 Cc = 5.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-01RT 04/10/2019 1545 Silty sand (SM) Loamy Sand
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 82268.85
Job Number: DB19.1089.00 Weight Passing #10 (g): 7426.36

Sample Number: L8-02B Weight Retained #10 (g): 74842.49
Lab ID: HAT01-11.1904001-019 Weight of Hydrometer Sample (g): 114.81

Date/Time sampled: 04/10/2019 1600 Calculated Weight of Sieve Sample (g): 1271.86
Test Date: 22-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 82268.85 100.00
2" 50 0.00 0.00 82268.85 100.00

1.5" 38.1 4642.13 4642.13 77626.72 94.36
1" 25 16963.00 21605.13 60663.72 73.74

3/4" 19.0 14349.28 35954.41 46314.44 56.30
3/8" 9.5 28609.90 64564.31 17704.54 21.52

4 4.75 7367.83 71932.14 10336.71 12.56
10 2.00 2910.35 74842.49 7426.36 9.03

 
-10 (Based on calculated sieve wt.)

20 0.85 9.36 1166.41 105.45 8.29
40 0.425 15.32 1181.73 90.13 7.09
60 0.250 15.61 1197.34 74.52 5.86
100 0.150 14.02 1211.36 60.50 4.76
140 0.106 14.20 1225.56 46.30 3.64
200 0.075 10.95 1236.51 35.35 2.78

dry pan 1.79 1238.30 33.56
wet pan 33.56 0.00

d10 (mm): 2.5 d50 (mm): 17
d16 (mm): 6.2 d60 (mm): 20
d30 (mm): 11 d84 (mm): 31

Median Particle Diameter --d50 (mm): 17
Uniformity Coefficient, Cu --[d60/d10] (mm): 8.0

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 18

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-019 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1600

Initial Wt. (g): 114.81
Test Date: 17-May-19 Total Sample Wt. (g): 82268.85
Start Time: 9:00 Wt. Passing #10 (g): 7426.36

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

17-May-19 1 21.9 27.00 5.11 21.9 11 0.0460 19 1.7
2 21.9 23.00 5.11 17.9 12 0.0335 16 1.4
4 21.9 20.00 5.11 14.9 13 0.0242 13 1.2

15 21.9 17.00 5.11 11.9 13 0.0127 10 0.9
30 21.9 15.25 5.11 10.1 13 0.0091 9 0.8
60 21.9 14.00 5.11 8.9 14 0.0065 8 0.7
120 21.9 13.00 5.11 7.9 14 0.0046 7 0.6
240 21.8 12.25 5.15 7.1 14 0.0033 6 0.6
480 21.5 12.00 5.26 6.7 14 0.0023 6 0.5

18-May-19 1586 21.7 11.00 5.19 5.8 14 0.0013 5 0.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 2.5 d30 = 11 d50 = 17 d60 = 20 Cu = 8.0 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-02B 04/10/2019 1600 Well-graded gravel (GW) Loamy Sand †
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USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1504.61
Job Number: DB19.1089.00 Weight Passing #10 (g): 1435.30

Sample Number: L8-02RB Weight Retained #10 (g): 69.31
Lab ID: HAT01-11.1904001-072 Weight of Hydrometer Sample (g): 100.26

Date/Time sampled: 04/10/2019 1620 Calculated Weight of Sieve Sample (g): 105.10
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1504.61 100.00
2" 50 0.00 0.00 1504.61 100.00

1.5" 38.1 0.00 0.00 1504.61 100.00
1" 25 0.00 0.00 1504.61 100.00

3/4" 19.0 0.00 0.00 1504.61 100.00
3/8" 9.5 30.79 30.79 1473.82 97.95

4 4.75 15.99 46.78 1457.83 96.89
10 2.00 22.53 69.31 1435.30 95.39

 
-10 (Based on calculated sieve wt.)

20 0.85 0.53 5.37 99.73 94.89
40 0.425 1.03 6.40 98.70 93.91
60 0.250 7.07 13.47 91.63 87.18
100 0.150 24.13 37.60 67.50 64.22
140 0.106 20.13 57.73 47.37 45.07
200 0.075 14.71 72.44 32.66 31.07

dry pan 6.16 78.60 26.50
wet pan 26.50 0.00

d10 (mm): 0.0082 d50 (mm): 0.12
d16 (mm): 0.040 d60 (mm): 0.14
d30 (mm): 0.072 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 17

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.5

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-072 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1620

Initial Wt. (g): 100.26
Test Date: 28-May-19 Total Sample Wt. (g): 1504.61
Start Time: 9:24 Wt. Passing #10 (g): 1435.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 24.00 5.22 18.8 12 0.0470 19 17.9
2 21.6 20.00 5.22 14.8 13 0.0342 15 14.1
4 21.6 19.00 5.22 13.8 13 0.0243 14 13.1

15 21.6 17.00 5.22 11.8 13 0.0127 12 11.2
30 21.6 16.00 5.22 10.8 13 0.0090 11 10.3
60 21.7 15.00 5.19 9.8 13 0.0064 10 9.3
120 21.7 15.00 5.19 9.8 13 0.0046 10 9.3
240 21.7 14.00 5.19 8.8 14 0.0032 9 8.4
460 21.7 13.25 5.19 8.1 14 0.0024 8 7.7

29-May-19 1408 21.9 13.00 5.11 7.9 14 0.0013 8 7.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0082 d30 = 0.072 d50 = 0.12 d60 = 0.14 Cu = 17 Cc = 4.5
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-02RB 04/10/2019 1620 Silty sand (SM) Loamy Sand
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3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1756.31
Job Number: DB19.1089.00 Weight Passing #10 (g): 1707.85

Sample Number: L8-02RM Weight Retained #10 (g): 48.46
Lab ID: HAT01-11.1904001-060 Weight of Hydrometer Sample (g): 91.08

Date/Time sampled: 04/10/2019 1625 Calculated Weight of Sieve Sample (g): 93.66
Test Date: 22-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1756.31 100.00
2" 50 0.00 0.00 1756.31 100.00

1.5" 38.1 0.00 0.00 1756.31 100.00
1" 25 0.00 0.00 1756.31 100.00

3/4" 19.0 0.00 0.00 1756.31 100.00
3/8" 9.5 16.70 16.70 1739.61 99.05

4 4.75 12.84 29.54 1726.77 98.32
10 2.00 18.92 48.46 1707.85 97.24

 
-10 (Based on calculated sieve wt.)

20 0.85 1.55 4.13 89.53 95.59
40 0.425 1.06 5.19 88.47 94.45
60 0.250 4.67 9.86 83.80 89.47
100 0.150 25.35 35.21 58.45 62.40
140 0.106 22.75 57.96 35.70 38.11
200 0.075 12.25 70.21 23.45 25.04

dry pan 5.45 75.66 18.00
wet pan 18.00 0.00

d10 (mm): 0.020 d50 (mm): 0.13
d16 (mm): 0.053 d60 (mm): 0.14
d30 (mm): 0.086 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.0

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-060 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1625

Initial Wt. (g): 91.08
Test Date: 7-Jun-19 Total Sample Wt. (g): 1756.31
Start Time: 9:24 Wt. Passing #10 (g): 1707.85

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.5 20.00 6.06 13.9 14 0.0506 15 14.9
2 21.5 17.00 6.06 10.9 14 0.0364 12 11.7
4 21.5 16.00 6.06 9.9 14 0.0259 11 10.6

15 21.7 14.50 5.99 8.5 15 0.0135 9 9.1
30 21.7 14.00 5.99 8.0 15 0.0096 9 8.6
60 21.7 13.00 5.99 7.0 15 0.0068 8 7.5
120 21.8 12.50 5.95 6.6 15 0.0048 7 7.0
240 21.9 12.00 5.91 6.1 15 0.0034 7 6.5
459 22.2 11.50 5.80 5.7 15 0.0025 6 6.1

8-Jun-19 1362 21.5 11.75 6.06 5.7 15 0.0014 6 6.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.020 d30 = 0.086 d50 = 0.13 d60 = 0.14 Cu = 7.0 Cc = 2.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-02RM 04/10/2019 1625 Silty sand (SM) Loamy Sand
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1583.53
Job Number: DB19.1089.00 Weight Passing #10 (g): 1555.44

Sample Number: L8-02RT Weight Retained #10 (g): 28.09
Lab ID: HAT01-11.1904001-048 Weight of Hydrometer Sample (g): 91.50

Date/Time sampled: 04/10/2019 1615 Calculated Weight of Sieve Sample (g): 93.15
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1583.53 100.00
2" 50 0.00 0.00 1583.53 100.00

1.5" 38.1 0.00 0.00 1583.53 100.00
1" 25 0.00 0.00 1583.53 100.00

3/4" 19.0 0.00 0.00 1583.53 100.00
3/8" 9.5 4.84 4.84 1578.69 99.69

4 4.75 10.05 14.89 1568.64 99.06
10 2.00 13.20 28.09 1555.44 98.23

 
-10 (Based on calculated sieve wt.)

20 0.85 1.44 3.09 90.06 96.68
40 0.425 1.07 4.16 88.99 95.53
60 0.250 6.44 10.60 82.55 88.62
100 0.150 23.44 34.04 59.11 63.46
140 0.106 19.46 53.50 39.65 42.56
200 0.075 12.23 65.73 27.42 29.44

dry pan 1.54 67.27 25.88
wet pan 25.88 0.00

d10 (mm): 0.0059 d50 (mm): 0.12
d16 (mm): 0.040 d60 (mm): 0.14
d30 (mm): 0.076 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 24

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 7.0

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-048 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 1615

Initial Wt. (g): 91.50
Test Date: 7-Jun-19 Total Sample Wt. (g): 1583.53
Start Time: 9:48 Wt. Passing #10 (g): 1555.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 22.00 5.19 16.8 12 0.0477 18 18.0
2 21.7 18.50 5.19 13.3 13 0.0345 15 14.3
4 21.7 17.00 5.19 11.8 13 0.0246 13 12.7

15 21.7 16.50 5.19 11.3 13 0.0128 12 12.1
30 21.7 15.25 5.19 10.1 13 0.0091 11 10.8
60 21.8 14.75 5.15 9.6 13 0.0065 10 10.3
120 21.7 13.75 5.19 8.6 14 0.0046 9 9.2
240 21.9 13.00 5.11 7.9 14 0.0033 9 8.5
426 21.9 13.00 5.11 7.9 14 0.0024 9 8.5

8-Jun-19 1338 21.5 13.00 5.26 7.7 14 0.0014 8 8.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0059 d30 = 0.076 d50 = 0.12 d60 = 0.14 Cu = 24 Cc = 7.0
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-02RT 04/10/2019 1615 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 77559.10
Job Number: DB19.1089.00 Weight Passing #10 (g): 4432.06

Sample Number: L8-03B Weight Retained #10 (g): 73127.04
Lab ID: HAT01-11.1904001-020 Weight of Hydrometer Sample (g): 110.10

Date/Time sampled: 04/11/2019 840 Calculated Weight of Sieve Sample (g): 1926.70
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 77559.10 100.00
2" 50 447.46 447.46 77111.64 99.42

1.5" 38.1 11510.67 11958.13 65600.97 84.58
1" 25 24328.50 36286.63 41272.47 53.21

3/4" 19.0 13133.52 49420.15 28138.95 36.28
3/8" 9.5 15031.05 64451.20 13107.90 16.90

4 4.75 6185.84 70637.04 6922.05 8.92
10 2.00 2490.00 73127.04 4432.06 5.71

 
-10 (Based on calculated sieve wt.)

20 0.85 14.31 1830.91 95.79 4.97
40 0.425 12.60 1843.51 83.19 4.32
60 0.250 12.50 1856.01 70.69 3.67
100 0.150 9.25 1865.26 61.44 3.19
140 0.106 10.23 1875.49 51.21 2.66
200 0.075 9.24 1884.73 41.97 2.18

dry pan 1.80 1886.53 40.17
wet pan 40.17 0.00

d10 (mm): 5.2 d50 (mm): 24
d16 (mm): 8.8 d60 (mm): 27
d30 (mm): 15 d84 (mm): 38

Median Particle Diameter --d50 (mm): 24
Uniformity Coefficient, Cu --[d60/d10] (mm): 5.2

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 24

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-020 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 840

Initial Wt. (g): 110.10
Test Date: 17-May-19 Total Sample Wt. (g): 77559.10
Start Time: 9:06 Wt. Passing #10 (g): 4432.06

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

17-May-19 1 21.9 25.00 5.11 19.9 12 0.0467 18 1.0
2 21.9 21.50 5.11 16.4 12 0.0338 15 0.9
4 21.9 18.00 5.11 12.9 13 0.0245 12 0.7

15 21.9 16.00 5.11 10.9 13 0.0128 10 0.6
30 21.9 14.00 5.11 8.9 14 0.0092 8 0.5
60 21.9 13.00 5.11 7.9 14 0.0065 7 0.4
120 21.9 12.00 5.11 6.9 14 0.0046 6 0.4
240 21.8 11.25 5.15 6.1 14 0.0033 6 0.3
481 21.5 11.00 5.26 5.7 14 0.0023 5 0.3

18-May-19 1581 21.5 11.00 5.26 5.7 14 0.0013 5 0.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 5.2 d30 = 15 d50 = 24 d60 = 27 Cu = 5.2 Cc = 1.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-03B 04/11/2019 840 Well-graded gravel (GW) Loamy Sand †
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COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1501.16
Job Number: DB19.1089.00 Weight Passing #10 (g): 1467.76

Sample Number: L8-03RB Weight Retained #10 (g): 33.40
Lab ID: HAT01-11.1904001-073 Weight of Hydrometer Sample (g): 101.46

Date/Time sampled: 04/11/2019 855 Calculated Weight of Sieve Sample (g): 103.77
Test Date: 30-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1501.16 100.00
2" 50 0.00 0.00 1501.16 100.00

1.5" 38.1 0.00 0.00 1501.16 100.00
1" 25 0.00 0.00 1501.16 100.00

3/4" 19.0 0.00 0.00 1501.16 100.00
3/8" 9.5 3.55 3.55 1497.61 99.76

4 4.75 13.76 17.31 1483.85 98.85
10 2.00 16.09 33.40 1467.76 97.78

 
-10 (Based on calculated sieve wt.)

20 0.85 1.41 3.72 100.05 96.42
40 0.425 1.13 4.85 98.92 95.33
60 0.250 7.39 12.24 91.53 88.21
100 0.150 25.71 37.95 65.82 63.43
140 0.106 18.94 56.89 46.88 45.18
200 0.075 14.76 71.65 32.12 30.95

dry pan 6.52 78.17 25.60
wet pan 25.60 0.00

d10 (mm): 0.0078 d50 (mm): 0.12
d16 (mm): 0.040 d60 (mm): 0.14
d30 (mm): 0.072 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.12
Uniformity Coefficient, Cu --[d60/d10] (mm): 18

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 4.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-073 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 855

Initial Wt. (g): 101.46
Test Date: 28-May-19 Total Sample Wt. (g): 1501.16
Start Time: 9:36 Wt. Passing #10 (g): 1467.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 24.00 5.22 18.8 12 0.0471 19 18.1
2 21.6 20.00 5.22 14.8 13 0.0342 15 14.2
4 21.6 18.50 5.22 13.3 13 0.0244 13 12.8

15 21.6 16.00 5.22 10.8 13 0.0128 11 10.4
30 21.7 16.00 5.19 10.8 13 0.0091 11 10.4
60 21.7 15.00 5.19 9.8 13 0.0064 10 9.5
120 21.7 14.00 5.19 8.8 14 0.0046 9 8.5
240 21.7 14.00 5.19 8.8 14 0.0032 9 8.5
450 21.7 13.00 5.19 7.8 14 0.0024 8 7.5

29-May-19 1398 21.7 13.00 5.19 7.8 14 0.0014 8 7.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0078 d30 = 0.072 d50 = 0.12 d60 = 0.14 Cu = 18 Cc = 4.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-03RB 04/11/2019 855 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1254.74
Job Number: DB19.1089.00 Weight Passing #10 (g): 1203.63

Sample Number: L8-03RM Weight Retained #10 (g): 51.11
Lab ID: HAT01-11.1904001-061 Weight of Hydrometer Sample (g): 58.80

Date/Time sampled: 04/10/2019 900 Calculated Weight of Sieve Sample (g): 61.30
Test Date: 22-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1254.74 100.00
2" 50 0.00 0.00 1254.74 100.00

1.5" 38.1 0.00 0.00 1254.74 100.00
1" 25 0.00 0.00 1254.74 100.00

3/4" 19.0 17.59 17.59 1237.15 98.60
3/8" 9.5 17.20 34.79 1219.95 97.23

4 4.75 8.79 43.58 1211.16 96.53
10 2.00 7.53 51.11 1203.63 95.93

 
-10 (Based on calculated sieve wt.)

20 0.85 1.04 3.54 57.76 94.23
40 0.425 0.71 4.25 57.05 93.07
60 0.250 2.84 7.09 54.21 88.44
100 0.150 16.56 23.65 37.65 61.42
140 0.106 13.71 37.36 23.94 39.06
200 0.075 7.65 45.01 16.29 26.58

dry pan 1.62 46.63 14.67
wet pan 14.67 0.00

d10 (mm): 0.0073 d50 (mm): 0.13
d16 (mm): 0.054 d60 (mm): 0.15
d30 (mm): 0.082 d84 (mm): 0.23

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 21

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 6.1

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.14

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: A. Baldridge/J. Newcomer
Data entered by: A. Bland

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-061 Assumed particle density: 2.65
Date/Time sampled: 04/10/2019 900

Initial Wt. (g): 58.80
Test Date: 7-Jun-19 Total Sample Wt. (g): 1254.74
Start Time: 9:48 Wt. Passing #10 (g): 1203.63

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 15.00 5.99 9.0 15 0.0521 15 14.7
2 21.7 14.00 5.99 8.0 15 0.0371 14 13.1
4 21.7 13.75 5.99 7.8 15 0.0263 13 12.7

15 21.7 13.00 5.99 7.0 15 0.0136 12 11.4
30 21.7 12.50 5.99 6.5 15 0.0097 11 10.6
60 21.8 12.00 5.95 6.1 15 0.0068 10 9.9
120 21.8 11.50 5.95 5.6 15 0.0049 9 9.1
240 21.8 11.50 5.95 5.6 15 0.0034 9 9.1
437 22.2 10.75 5.80 4.9 15 0.0026 8 8.1

8-Jun-19 1341 21.5 10.75 6.06 4.7 15 0.0015 8 7.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0073 d30 = 0.082 d50 = 0.13 d60 = 0.15 Cu = 21 Cc = 6.1
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-03RM 04/10/2019 900 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1526.50
Job Number: DB19.1089.00 Weight Passing #10 (g): 1509.00

Sample Number: L8-03RT Weight Retained #10 (g): 17.50
Lab ID: HAT01-11.1904001-049 Weight of Hydrometer Sample (g): 102.44

Date/Time sampled: 04/11/2019 915 Calculated Weight of Sieve Sample (g): 103.63
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1526.50 100.00
2" 50 0.00 0.00 1526.50 100.00

1.5" 38.1 0.00 0.00 1526.50 100.00
1" 25 0.00 0.00 1526.50 100.00

3/4" 19.0 0.00 0.00 1526.50 100.00
3/8" 9.5 0.00 0.00 1526.50 100.00

4 4.75 6.47 6.47 1520.03 99.58
10 2.00 11.03 17.50 1509.00 98.85

 
-10 (Based on calculated sieve wt.)

20 0.85 1.05 2.24 101.39 97.84
40 0.425 1.30 3.54 100.09 96.59
60 0.250 4.49 8.03 95.60 92.25
100 0.150 30.66 38.69 64.94 62.67
140 0.106 27.71 66.40 37.23 35.93
200 0.075 12.80 79.20 24.43 23.57

dry pan 1.86 81.06 22.57
wet pan 22.57 0.00

d10 (mm): 0.020 d50 (mm): 0.13
d16 (mm): 0.051 d60 (mm): 0.14
d30 (mm): 0.090 d84 (mm): 0.22

Median Particle Diameter --d50 (mm): 0.13
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.0

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.13

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand (SM)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-049 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 915

Initial Wt. (g): 102.44
Test Date: 23-May-19 Total Sample Wt. (g): 1526.50
Start Time: 9:12 Wt. Passing #10 (g): 1509.00

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 21.00 5.43 15.6 12 0.0480 15 15.0
2 21.0 18.25 5.43 12.8 13 0.0346 13 12.4
4 21.0 16.25 5.43 10.8 13 0.0247 11 10.4

15 21.0 15.00 5.43 9.6 13 0.0129 9 9.2
30 21.1 14.75 5.40 9.4 13 0.0091 9 9.0
60 21.1 14.00 5.40 8.6 14 0.0065 8 8.3
120 21.1 13.00 5.40 7.6 14 0.0046 7 7.3
240 21.5 12.75 5.26 7.5 14 0.0033 7 7.2
470 21.6 12.00 5.22 6.8 14 0.0023 7 6.5

23-May-19 1418 21.5 12.00 5.26 6.7 14 0.0013 7 6.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.020 d30 = 0.090 d50 = 0.13 d60 = 0.14 Cu = 7.0 Cc = 2.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L8-03RT 04/11/2019 915 Silty sand (SM) Loamy Sand
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 83320.41
Job Number: DB19.1089.00 Weight Passing #10 (g): 10420.96

Sample Number: L9-01B Weight Retained #10 (g): 72899.45
Lab ID: HAT01-11.1904001-021 Weight of Hydrometer Sample (g): 90.32

Date/Time sampled: 04/11/2019 1350 Calculated Weight of Sieve Sample (g): 722.15
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 83320.41 100.00
2" 50 0.00 0.00 83320.41 100.00

1.5" 38.1 5552.97 5552.97 77767.44 93.34
1" 25 19130.30 24683.27 58637.14 70.38

3/4" 19.0 8113.60 32796.87 50523.53 60.64
3/8" 9.5 22290.65 55087.52 28232.89 33.88

4 4.75 13102.00 68189.52 15130.89 18.16
10 2.00 4709.93 72899.45 10420.96 12.51

 
-10 (Based on calculated sieve wt.)

20 0.85 9.53 641.36 80.79 11.19
40 0.425 8.00 649.36 72.79 10.08
60 0.250 8.01 657.37 64.78 8.97
100 0.150 9.96 667.33 54.82 7.59
140 0.106 11.16 678.49 43.66 6.05
200 0.075 8.35 686.84 35.31 4.89

dry pan 1.10 687.94 34.21
wet pan 34.21 0.00

d10 (mm): 0.41 d50 (mm): 14
d16 (mm): 3.4 d60 (mm): 19
d30 (mm): 8.0 d84 (mm): 32

Median Particle Diameter --d50 (mm): 14
Uniformity Coefficient, Cu --[d60/d10] (mm): 46

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 16

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L9-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-021 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1350

Initial Wt. (g): 90.32
Test Date: 17-May-19 Total Sample Wt. (g): 83320.41
Start Time: 9:12 Wt. Passing #10 (g): 10420.96

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

17-May-19 1 21.9 26.00 5.11 20.9 12 0.0464 23 2.9
2 21.9 21.00 5.11 15.9 12 0.0340 18 2.2
4 21.9 19.00 5.11 13.9 13 0.0243 15 1.9

15 21.9 15.25 5.11 10.1 13 0.0129 11 1.4
30 21.9 14.00 5.11 8.9 14 0.0092 10 1.2
60 21.9 13.00 5.11 7.9 14 0.0065 9 1.1
120 21.9 12.00 5.11 6.9 14 0.0046 8 1.0
240 21.8 11.25 5.15 6.1 14 0.0033 7 0.8
471 21.5 11.25 5.26 6.0 14 0.0024 7 0.8

18-May-19 1576 21.7 10.25 5.19 5.1 14 0.0013 6 0.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.41 d30 = 8.0 d50 = 14 d60 = 19 Cu = 46 Cc = 8.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L9-01B 04/11/2019 1350 Poorly-graded gravel (GP) Sandy Loam †
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† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 

455

\ 

' \ 
\. 
\ 

■ 

\ ... ----
-4---- \ 

' •, 
" \ 
' ... r-,... r---.. .. -- - ---. •~ -1 .. . - - ,. . . 

I I I I I I I I 
I I I I I I I I I I 

I I 

~ .. .. 
.,_ .. 

o,. 
.? .. 



Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 67591.92
Job Number: DB19.1089.00 Weight Passing #10 (g): 4703.59

Sample Number: L10-01B Weight Retained #10 (g): 62888.33
Lab ID: HAT01-11.1904001-022 Weight of Hydrometer Sample (g): 116.60

Date/Time sampled: 04/11/2019 1030 Calculated Weight of Sieve Sample (g): 1675.57
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 67591.92 100.00
2" 50 625.90 625.90 66966.02 99.07

1.5" 38.1 4975.19 5601.09 61990.83 91.71
1" 25 16527.60 22128.69 45463.23 67.26

3/4" 19.0 11389.26 33517.95 34073.97 50.41
3/8" 9.5 20368.05 53886.00 13705.92 20.28

4 4.75 6796.82 60682.82 6909.10 10.22
10 2.00 2205.51 62888.33 4703.59 6.96

 
-10 (Based on calculated sieve wt.)

20 0.85 11.91 1570.88 104.69 6.25
40 0.425 11.05 1581.93 93.64 5.59
60 0.250 11.47 1593.40 82.17 4.90
100 0.150 11.28 1604.68 70.89 4.23
140 0.106 13.57 1618.25 57.32 3.42
200 0.075 12.16 1630.41 45.16 2.70

dry pan 2.52 1632.93 42.64
wet pan 42.64 0.00

d10 (mm): 4.5 d50 (mm): 19
d16 (mm): 7.1 d60 (mm): 22
d30 (mm): 12 d84 (mm): 33

Median Particle Diameter --d50 (mm): 19
Uniformity Coefficient, Cu --[d60/d10] (mm): 4.9

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.5

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 20

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L10-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-022 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1030

Initial Wt. (g): 116.60
Test Date: 16-May-19 Total Sample Wt. (g): 67591.92
Start Time: 9:00 Wt. Passing #10 (g): 4703.59

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 33.00 5.43 27.6 10 0.0440 24 1.6
2 21.0 27.00 5.43 21.6 11 0.0325 18 1.3
4 21.0 23.00 5.43 17.6 12 0.0237 15 1.0

15 21.0 19.00 5.43 13.6 13 0.0126 12 0.8
30 21.0 16.75 5.43 11.3 13 0.0090 10 0.7
60 21.1 15.00 5.40 9.6 13 0.0064 8 0.6
120 21.2 14.00 5.36 8.6 14 0.0046 7 0.5
240 21.4 13.00 5.29 7.7 14 0.0033 7 0.5
480 21.6 12.00 5.22 6.8 14 0.0023 6 0.4

23-May-19 1428 21.5 12.00 5.26 6.7 14 0.0013 6 0.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 4.5 d30 = 12 d50 = 19 d60 = 22 Cu = 4.9 Cc = 1.5
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L10-01B 04/11/2019 1030 Well-graded gravel (GW) Sandy Loam †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 74418.61
Job Number: DB19.1089.00 Weight Passing #10 (g): 8808.18

Sample Number: L10-02B Weight Retained #10 (g): 65610.43
Lab ID: HAT01-11.1904001-023 Weight of Hydrometer Sample (g): 104.79

Date/Time sampled: 04/11/2019 1130 Calculated Weight of Sieve Sample (g): 885.35
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 74418.61 100.00
2" 50 0.00 0.00 74418.61 100.00

1.5" 38.1 7557.06 7557.06 66861.55 89.85
1" 25 16446.80 24003.86 50414.75 67.74

3/4" 19.0 12459.96 36463.82 37954.79 51.00
3/8" 9.5 16406.78 52870.60 21548.01 28.96

4 4.75 8776.27 61646.88 12771.73 17.16
10 2.00 3963.56 65610.43 8808.18 11.84

 
-10 (Based on calculated sieve wt.)

20 0.85 13.89 794.45 90.90 10.27
40 0.425 11.55 806.00 79.35 8.96
60 0.250 12.42 818.42 66.93 7.56
100 0.150 10.65 829.07 56.28 6.36
140 0.106 12.46 841.53 43.82 4.95
200 0.075 9.76 851.29 34.06 3.85

dry pan 3.03 854.32 31.03
wet pan 31.03 0.00

d10 (mm): 0.74 d50 (mm): 18
d16 (mm): 3.9 d60 (mm): 22
d30 (mm): 9.8 d84 (mm): 34

Median Particle Diameter --d50 (mm): 18
Uniformity Coefficient, Cu --[d60/d10] (mm): 30

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 5.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 19

USCS Soil Classification: Poorly-graded gravel (GP)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L10-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-023 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1130

Initial Wt. (g): 104.79
Test Date: 16-May-19 Total Sample Wt. (g): 74418.61
Start Time: 9:00 Wt. Passing #10 (g): 8808.18

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

21-May-19 1 20.6 26.00 5.57 20.4 12 0.0464 19 2.3
2 20.6 22.00 5.57 16.4 12 0.0337 16 1.9
4 20.6 19.00 5.57 13.4 13 0.0243 13 1.5

15 20.6 16.25 5.57 10.7 13 0.0128 10 1.2
30 20.6 15.00 5.57 9.4 13 0.0091 9 1.1
60 20.8 14.00 5.50 8.5 14 0.0065 8 1.0
120 20.9 13.00 5.47 7.5 14 0.0046 7 0.9
240 21.1 12.00 5.40 6.6 14 0.0033 6 0.7
480 21.5 11.00 5.26 5.7 14 0.0023 5 0.6

22-May-19 1428 21.0 11.00 5.43 5.6 14 0.0014 5 0.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.74 d30 = 9.8 d50 = 18 d60 = 22 Cu = 30 Cc = 5.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L10-02B 04/11/2019 1130 Poorly-graded gravel (GP) Loamy Sand †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 89934.98
Job Number: DB19.1089.00 Weight Passing #10 (g): 7089.94

Sample Number: L11-01B Weight Retained #10 (g): 82845.04
Lab ID: HAT01-11.1904001-025 Weight of Hydrometer Sample (g): 110.17

Date/Time sampled: 04/11/2019 1510 Calculated Weight of Sieve Sample (g): 1397.49
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 89934.98 100.00
2" 50 179.49 179.49 89755.49 99.80

1.5" 38.1 7318.19 7497.68 82437.30 91.66
1" 25 22895.06 30392.74 59542.24 66.21

3/4" 19.0 15072.20 45464.94 44470.04 49.45
3/8" 9.5 23339.17 68804.11 21130.87 23.50

4 4.75 10267.14 79071.25 10863.73 12.08
10 2.00 3773.79 82845.04 7089.94 7.88

 
-10 (Based on calculated sieve wt.)

20 0.85 12.66 1299.98 97.51 6.98
40 0.425 11.77 1311.75 85.74 6.14
60 0.250 13.36 1325.11 72.38 5.18
100 0.150 12.32 1337.43 60.06 4.30
140 0.106 11.89 1349.32 48.17 3.45
200 0.075 8.76 1358.08 39.41 2.82

dry pan 1.82 1359.90 37.59
wet pan 37.59 0.00

d10 (mm): 3.1 d50 (mm): 19
d16 (mm): 6.0 d60 (mm): 23
d30 (mm): 11 d84 (mm): 34

Median Particle Diameter --d50 (mm): 19
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.4

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 20

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L11-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-025 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1510

Initial Wt. (g): 110.17
Test Date: 20-May-19 Total Sample Wt. (g): 89934.98
Start Time: 9:06 Wt. Passing #10 (g): 7089.94

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

20-May-19 1 21.8 29.00 5.15 23.9 11 0.0454 22 1.7
2 21.8 23.75 5.15 18.6 12 0.0333 17 1.3
4 21.8 21.25 5.15 16.1 12 0.0240 15 1.2

15 21.8 17.00 5.15 11.9 13 0.0127 11 0.8
30 21.7 15.25 5.19 10.1 13 0.0091 9 0.7
60 21.7 14.00 5.19 8.8 14 0.0065 8 0.6
120 21.6 13.00 5.22 7.8 14 0.0046 7 0.6
240 21.6 12.00 5.22 6.8 14 0.0033 6 0.5
475 21.5 12.00 5.26 6.7 14 0.0023 6 0.5

21-May-19 1424 20.6 11.00 5.57 5.4 14 0.0014 5 0.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 3.1 d30 = 11 d50 = 19 d60 = 23 Cu = 7.4 Cc = 1.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L11-01B 04/11/2019 1510 Well-graded gravel (GW) Sandy Loam †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 84189.99
Job Number: DB19.1089.00 Weight Passing #10 (g): 4671.45

Sample Number: L11-02B Weight Retained #10 (g): 79518.54
Lab ID: HAT01-11.1904001-026 Weight of Hydrometer Sample (g): 46.96

Date/Time sampled: 04/11/2019 1545 Calculated Weight of Sieve Sample (g): 846.32
Test Date: 21-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 84189.99 100.00
2" 50 0.00 0.00 84189.99 100.00

1.5" 38.1 8200.36 8200.36 75989.63 90.26
1" 25 29261.97 37462.33 46727.66 55.50

3/4" 19.0 17921.03 55383.36 28806.63 34.22
3/8" 9.5 17416.76 72800.12 11389.87 13.53

4 4.75 5096.50 77896.63 6293.37 7.48
10 2.00 1621.91 79518.54 4671.45 5.55

 
-10 (Based on calculated sieve wt.)

20 0.85 5.65 805.01 41.31 4.88
40 0.425 8.21 813.22 33.10 3.91
60 0.250 7.66 820.88 25.44 3.01
100 0.150 5.71 826.59 19.73 2.33
140 0.106 4.29 830.88 15.44 1.82
200 0.075 3.11 833.99 12.33 1.46

dry pan 0.43 834.42 11.90
wet pan 11.90 0.00

d10 (mm): 6.3 d50 (mm): 23
d16 (mm): 10 d60 (mm): 26
d30 (mm): 16 d84 (mm): 35

Median Particle Diameter --d50 (mm): 23
Uniformity Coefficient, Cu --[d60/d10] (mm): 4.1

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 23

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 

465

Daniel B. Stephens & Associates, Inc. 



Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L11-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-026 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1545

Initial Wt. (g): 46.96
Test Date: 13-May-19 Total Sample Wt. (g): 84189.99
Start Time: 9:30 Wt. Passing #10 (g): 4671.45

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

13-May-19 1 21.7 13.50 5.19 8.3 14 0.0503 18 1.0
2 21.7 12.00 5.19 6.8 14 0.0359 15 0.8
4 21.7 11.75 5.19 6.6 14 0.0254 14 0.8

15 21.7 10.00 5.19 4.8 14 0.0133 10 0.6
30 21.7 10.00 5.19 4.8 14 0.0094 10 0.6
60 21.9 10.00 5.11 4.9 14 0.0066 10 0.6
120 21.9 9.00 5.11 3.9 14 0.0047 8 0.5
240 21.9 9.00 5.11 3.9 14 0.0033 8 0.5
467 21.9 9.00 5.11 3.9 14 0.0024 8 0.5

14-May-19 1377 21.9 8.00 5.11 2.9 15 0.0014 6 0.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: C. Krous

Checked by: J. Hines
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d10 = 6.3 d30 = 16 d50 = 23 d60 = 26 Cu = 4.1 Cc = 1.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L11-02B 04/11/2019 1545 Well-graded gravel (GW) Loamy Sand †
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PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 82359.65
Job Number: DB19.1089.00 Weight Passing #10 (g): 6255.86

Sample Number: L12-01B Weight Retained #10 (g): 76103.80
Lab ID: HAT01-11.1904001-028 Weight of Hydrometer Sample (g): 101.82

Date/Time sampled: 04/12/2019 940 Calculated Weight of Sieve Sample (g): 1340.48
Test Date: 23-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 82359.65 100.00
2" 50 1003.89 1003.89 81355.76 98.78

1.5" 38.1 7500.38 8504.27 73855.38 89.67
1" 25 26057.02 34561.29 47798.36 58.04

3/4" 19.0 22268.14 56829.43 25530.22 31.00
3/8" 9.5 16564.76 73394.20 8965.46 10.89

4 4.75 2335.15 75729.35 6630.31 8.05
10 2.00 374.45 76103.80 6255.86 7.60

 
-10 (Based on calculated sieve wt.)

20 0.85 4.55 1243.21 97.27 7.26
40 0.425 2.92 1246.13 94.35 7.04
60 0.250 2.83 1248.96 91.52 6.83
100 0.150 6.09 1255.05 85.43 6.37
140 0.106 7.43 1262.48 78.00 5.82
200 0.075 9.67 1272.15 68.33 5.10

dry pan 6.43 1278.58 61.90
wet pan 61.90 0.00

d10 (mm): 7.7 d50 (mm): 23
d16 (mm): 11 d60 (mm): 26
d30 (mm): 18 d84 (mm): 35

Median Particle Diameter --d50 (mm): 23
Uniformity Coefficient, Cu --[d60/d10] (mm): 3.4

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 23

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L12-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-028 Assumed particle density: 2.65
Date/Time sampled: 04/12/2019 940

Initial Wt. (g): 101.82
Test Date: 18-May-19 Total Sample Wt. (g): 82359.65
Start Time: 9:06 Wt. Passing #10 (g): 6255.86

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

21-May-19 1 20.6 45.00 5.57 39.4 8 0.0395 39 2.9
2 20.6 38.00 5.57 32.4 10 0.0298 32 2.4
4 20.6 32.00 5.57 26.4 11 0.0222 26 2.0

15 20.6 27.00 5.57 21.4 11 0.0119 21 1.6
30 20.7 23.50 5.54 18.0 12 0.0086 18 1.3
60 20.8 22.00 5.50 16.5 12 0.0062 16 1.2
120 20.9 20.00 5.47 14.5 13 0.0044 14 1.1
240 21.1 18.00 5.40 12.6 13 0.0032 12 0.9
475 21.5 16.00 5.26 10.7 13 0.0023 11 0.8

22-May-19 1423 21.0 14.75 5.43 9.3 13 0.0013 9 0.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 7.7 d30 = 18 d50 = 23 d60 = 26 Cu = 3.4 Cc = 1.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L12-01B 04/12/2019 940 Classification by ASTM 2487 requires 
Atterberg test Loam †
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 79659.35
Job Number: DB19.1089.00 Weight Passing #10 (g): 6137.73

Sample Number: L13-01B Weight Retained #10 (g): 73521.62
Lab ID: HAT01-11.1904001-029 Weight of Hydrometer Sample (g): 102.42

Date/Time sampled: 04/11/2019 1700 Calculated Weight of Sieve Sample (g): 1329.27
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 79659.35 100.00
2" 50 0.00 0.00 79659.35 100.00

1.5" 38.1 12143.66 12143.66 67515.69 84.76
1" 25 21424.40 33568.06 46091.29 57.86

3/4" 19.0 11957.94 45526.00 34133.35 42.85
3/8" 9.5 17407.06 62933.06 16726.29 21.00

4 4.75 7602.55 70535.60 9123.75 11.45
10 2.00 2986.02 73521.62 6137.73 7.70

 
-10 (Based on calculated sieve wt.)

20 0.85 12.23 1239.08 90.19 6.78
40 0.425 8.28 1247.36 81.91 6.16
60 0.250 9.09 1256.45 72.82 5.48
100 0.150 8.88 1265.33 63.94 4.81
140 0.106 11.82 1277.15 52.12 3.92
200 0.075 9.40 1286.55 42.72 3.21

dry pan 2.36 1288.91 40.36
wet pan 40.36 0.00

d10 (mm): 3.4 d50 (mm): 22
d16 (mm): 6.6 d60 (mm): 26
d30 (mm): 13 d84 (mm): 38

Median Particle Diameter --d50 (mm): 22
Uniformity Coefficient, Cu --[d60/d10] (mm): 7.6

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.9

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 22

USCS Soil Classification: Well-graded gravel (GW)

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-01B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-029 Assumed particle density: 2.65
Date/Time sampled: 04/11/2019 1700

Initial Wt. (g): 102.42
Test Date: 20-May-19 Total Sample Wt. (g): 79659.35
Start Time: 9:06 Wt. Passing #10 (g): 6137.73

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 32.00 5.43 26.6 11 0.0444 26 2.0
2 21.0 26.00 5.43 20.6 12 0.0328 20 1.5
4 21.0 22.75 5.43 17.3 12 0.0237 17 1.3

15 21.0 18.00 5.43 12.6 13 0.0126 12 0.9
30 21.0 16.00 5.43 10.6 13 0.0091 10 0.8
60 21.1 15.00 5.40 9.6 13 0.0064 9 0.7
120 21.2 13.75 5.36 8.4 14 0.0046 8 0.6
240 21.4 13.00 5.29 7.7 14 0.0033 8 0.6
475 21.6 12.00 5.22 6.8 14 0.0023 7 0.5

23-May-19 1423 21.5 12.00 5.26 6.7 14 0.0013 7 0.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 3.4 d30 = 13 d50 = 22 d60 = 26 Cu = 7.6 Cc = 1.9
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L13-01B 04/11/2019 1700 Well-graded gravel (GW) Sandy Loam †
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UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 81033.00
Job Number: DB19.1089.00 Weight Passing #10 (g): 14810.79

Sample Number: L13-02B Weight Retained #10 (g): 66222.22
Lab ID: HAT01-11.1904001-030 Weight of Hydrometer Sample (g): 112.12

Date/Time sampled: 04/12/2019 830 Calculated Weight of Sieve Sample (g): 613.43
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 81033.00 100.00
2" 50 0.00 0.00 81033.00 100.00

1.5" 38.1 7610.11 7610.11 73422.89 90.61
1" 25 20570.70 28180.81 52852.19 65.22

3/4" 19.0 9580.56 37761.37 43271.63 53.40
3/8" 9.5 12563.51 50324.88 30708.13 37.90

4 4.75 9558.83 59883.71 21149.30 26.10
10 2.00 6338.51 66222.22 14810.79 18.28

 
-10 (Based on calculated sieve wt.)

20 0.85 19.05 520.36 93.07 15.17
40 0.425 13.86 534.22 79.21 12.91
60 0.250 11.97 546.19 67.24 10.96
100 0.150 10.58 556.77 56.66 9.24
140 0.106 13.09 569.86 43.57 7.10
200 0.075 9.46 579.32 34.11 5.56

dry pan 2.09 581.41 32.02
wet pan 32.02 0.00

d10 (mm): 0.19 d50 (mm): 16
d16 (mm): 1.1 d60 (mm): 22
d30 (mm): 6.0 d84 (mm): 34

Median Particle Diameter --d50 (mm): 16
Uniformity Coefficient, Cu --[d60/d10] (mm): 116

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 8.6

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 17

USCS Soil Classification: Classification by ASTM 2487 requires Atterberg test

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02B Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-030 Assumed particle density: 2.65
Date/Time sampled: 04/12/2019 830

Initial Wt. (g): 112.12
Test Date: 20-May-18 Total Sample Wt. (g): 81033.00
Start Time: 9:06 Wt. Passing #10 (g): 14810.79

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 27.00 5.22 21.8 11 0.0460 19 3.6
2 21.6 23.00 5.22 17.8 12 0.0334 16 2.9
4 21.6 21.00 5.22 15.8 12 0.0240 14 2.6

15 21.6 17.00 5.22 11.8 13 0.0127 11 1.9
30 21.6 15.00 5.22 9.8 13 0.0091 9 1.6
60 21.6 14.00 5.22 8.8 14 0.0065 8 1.4
120 21.8 13.00 5.15 7.9 14 0.0046 7 1.3
240 21.8 12.00 5.15 6.9 14 0.0033 6 1.1
440 21.8 12.00 5.15 6.9 14 0.0024 6 1.1

24-May-19 1423 21.8 11.75 5.15 6.6 14 0.0013 6 1.1

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.19 d30 = 6.0 d50 = 16 d60 = 22 Cu = 116 Cc = 8.6
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L13-02B 04/12/2019 830 Classification by ASTM 2487 requires 
Atterberg test Loamy Sand †
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1057.41
Job Number: DB19.1089.00 Weight Passing #10 (g): 893.74

Sample Number: L13-02RB Weight Retained #10 (g): 163.67
Lab ID: HAT01-11.1904001-075 Weight of Hydrometer Sample (g): 103.01

Date/Time sampled: 04/12/2019 835 Calculated Weight of Sieve Sample (g): 121.87
Test Date: 31-May-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1057.41 100.00
2" 50 0.00 0.00 1057.41 100.00

1.5" 38.1 0.00 0.00 1057.41 100.00
1" 25 0.00 0.00 1057.41 100.00

3/4" 19.0 0.00 0.00 1057.41 100.00
3/8" 9.5 93.96 93.96 963.45 91.11

4 4.75 42.16 136.12 921.29 87.13
10 2.00 27.55 163.67 893.74 84.52

 
-10 (Based on calculated sieve wt.)

20 0.85 8.29 27.15 94.72 77.72
40 0.425 3.61 30.76 91.11 74.76
60 0.250 3.08 33.84 88.03 72.23
100 0.150 6.92 40.76 81.11 66.55
140 0.106 7.10 47.86 74.01 60.73
200 0.075 6.45 54.31 67.56 55.43

dry pan 4.92 59.23 62.64
wet pan 62.64 0.00

d10 (mm): 0.0033 d50 (mm): 0.061
d16 (mm): 0.0082 d60 (mm): 0.10
d30 (mm): 0.028 d84 (mm): 1.9

Median Particle Diameter --d50 (mm): 0.061
Uniformity Coefficient, Cu --[d60/d10] (mm): 30

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.4

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.66

Classification of fines (visual method): ML

USCS Soil Classification: Sandy silt s(ML)

Laboratory analysis by: A. Baldridge
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RB Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-075 Assumed particle density: 2.65
Date/Time sampled: 04/12/2019 835

Initial Wt. (g): 103.01
Test Date: 29-May-19 Total Sample Wt. (g): 1057.41
Start Time: 9:12 Wt. Passing #10 (g): 893.74

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 50.00 5.15 44.9 8 0.0376 44 36.8
2 21.8 42.00 5.15 36.9 9 0.0288 36 30.2
4 21.8 36.00 5.15 30.9 10 0.0215 30 25.3

15 21.8 28.00 5.15 22.9 11 0.0118 22 18.7
30 21.8 25.00 5.15 19.9 12 0.0085 19 16.3
60 21.8 22.00 5.15 16.9 12 0.0062 16 13.8
120 21.7 19.75 5.19 14.6 13 0.0044 14 11.9
240 21.7 17.00 5.19 11.8 13 0.0032 11 9.7
470 21.6 15.00 5.22 9.8 13 0.0023 9 8.0

30-May-19 1418 21.6 14.00 5.22 8.8 14 0.0013 9 7.2

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0033 d30 = 0.028 d50 = 0.061 d60 = 0.10 Cu = 30 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L13-02RB 04/12/2019 835 Sandy silt s(ML) Loam †
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1130.16
Job Number: DB19.1089.00 Weight Passing #10 (g): 899.50

Sample Number: L13-02RM Weight Retained #10 (g): 230.66
Lab ID: HAT01-11.1904001-063 Weight of Hydrometer Sample (g): 100.01

Date/Time sampled: 04/12/2019 850 Calculated Weight of Sieve Sample (g): 125.66
Test Date: 28-May-19 Shape: Angular

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1130.16 100.00
2" 50 0.00 0.00 1130.16 100.00

1.5" 38.1 0.00 0.00 1130.16 100.00
1" 25 0.00 0.00 1130.16 100.00

3/4" 19.0 18.30 18.30 1111.86 98.38
3/8" 9.5 99.07 117.37 1012.79 89.61

4 4.75 73.88 191.25 938.91 83.08
10 2.00 39.41 230.66 899.50 79.59

 
-10 (Based on calculated sieve wt.)

20 0.85 5.18 30.83 94.83 75.47
40 0.425 2.95 33.78 91.88 73.12
60 0.250 2.72 36.50 89.16 70.96
100 0.150 7.13 43.63 82.03 65.28
140 0.106 7.56 51.19 74.47 59.27
200 0.075 7.38 58.57 67.09 53.39

dry pan 2.00 60.57 65.09
wet pan 65.09 0.00

d10 (mm): 0.0036 d50 (mm): 0.066
d16 (mm): 0.0088 d60 (mm): 0.11
d30 (mm): 0.030 d84 (mm): 5.2

Median Particle Diameter --d50 (mm): 0.066
Uniformity Coefficient, Cu --[d60/d10] (mm): 31

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.3

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 1.8

Classification of fines (visual method): ML

USCS Soil Classification: Sandy silt with gravel s(ML)g

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RM Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-063 Assumed particle density: 2.65
Date/Time sampled: 04/12/2019 850

Initial Wt. (g): 100.01
Test Date: 23-May-19 Total Sample Wt. (g): 1130.16
Start Time: 9:12 Wt. Passing #10 (g): 899.50

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 50.00 5.22 44.8 8 0.0375 45 35.6
2 21.6 42.00 5.22 36.8 9 0.0288 37 29.3
4 21.6 35.00 5.22 29.8 10 0.0216 30 23.7

15 21.6 28.00 5.22 22.8 11 0.0118 23 18.1
30 21.6 25.00 5.22 19.8 12 0.0085 20 15.7
60 21.6 22.00 5.22 16.8 12 0.0062 17 13.4
120 21.8 19.00 5.15 13.9 13 0.0044 14 11.0
240 21.8 17.00 5.15 11.9 13 0.0032 12 9.4
436 22.4 16.00 4.93 11.1 13 0.0024 11 8.8

24-May-19 1418 21.8 13.25 5.15 8.1 14 0.0013 8 6.4

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: L. Thurgood

Checked by: J. Hines
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d10 = 0.0036 d30 = 0.030 d50 = 0.066 d60 = 0.11 Cu = 31 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L13-02RM 04/12/2019 850 Sandy silt with gravel s(ML)g Loam †
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1801.93
Job Number: DB19.1089.00 Weight Passing #10 (g): 1308.64

Sample Number: L13-02RT Weight Retained #10 (g): 493.29
Lab ID: HAT01-11.1904001-051 Weight of Hydrometer Sample (g): 98.69

Date/Time sampled: 04/12/2019 900 Calculated Weight of Sieve Sample (g): 135.89
Test Date: 28-May-19 Shape: Rounded

Hardness: Hard and durable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1801.93 100.00
2" 50 0.00 0.00 1801.93 100.00

1.5" 38.1 161.08 161.08 1640.85 91.06
1" 25 0.00 161.08 1640.85 91.06

3/4" 19.0 85.75 246.83 1555.10 86.30
3/8" 9.5 109.94 356.77 1445.16 80.20

4 4.75 80.42 437.19 1364.74 75.74
10 2.00 56.10 493.29 1308.64 72.62

 
-10 (Based on calculated sieve wt.)

20 0.85 4.53 41.73 94.16 69.29
40 0.425 2.65 44.38 91.51 67.34
60 0.250 2.64 47.02 88.87 65.40
100 0.150 7.21 54.23 81.66 60.09
140 0.106 7.74 61.97 73.92 54.40
200 0.075 6.91 68.88 67.01 49.31

dry pan 2.05 70.93 64.96
wet pan 64.96 0.00

d10 (mm): 0.0035 d50 (mm): 0.079
d16 (mm): 0.0096 d60 (mm): 0.15
d30 (mm): 0.034 d84 (mm): 15

Median Particle Diameter --d50 (mm): 0.079
Uniformity Coefficient, Cu --[d60/d10] (mm): 43

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 2.2

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 5.0

Classification of fines (visual method): ML

USCS Soil Classification: Silty sand with gravel (SM)g

Laboratory analysis by: J. Newcomer
Data entered by: A. Baldridge

Checked by: J. Hines

 † Greater than 10% of sample is coarse material 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RT Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-051 Assumed particle density: 2.65
Date/Time sampled: 04/12/2019 900

Initial Wt. (g): 98.69
Test Date: 22-May-19 Total Sample Wt. (g): 1801.93
Start Time: 9:24 Wt. Passing #10 (g): 1308.64

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 49.00 5.43 43.6 8 0.0380 44 32.1
2 21.0 42.00 5.43 36.6 9 0.0288 37 26.9
4 21.0 36.00 5.43 30.6 10 0.0215 31 22.5

15 21.1 29.00 5.40 23.6 11 0.0117 24 17.4
30 21.1 26.00 5.40 20.6 12 0.0085 21 15.2
60 21.2 23.00 5.36 17.6 12 0.0061 18 13.0
120 21.3 20.75 5.33 15.4 12 0.0044 16 11.3
240 21.5 18.00 5.26 12.7 13 0.0032 13 9.4
460 21.6 16.00 5.22 10.8 13 0.0023 11 7.9

23-May-19 1408 21.5 14.75 5.26 9.5 13 0.0013 10 7.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0035 d30 = 0.034 d50 = 0.079 d60 = 0.15 Cu = 43 Cc = 2.2
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L13-02RT 04/12/2019 900 Silty sand with gravel (SM)g Loam †
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 1083.41
Job Number: DB19.1089.00 Weight Passing #10 (g): 1079.60

Sample Number: L-compW Weight Retained #10 (g): 3.81
Lab ID: HAT01-11.1904001-080 Weight of Hydrometer Sample (g): 102.55

Date/Time sampled: 04/16/2019 1050 Calculated Weight of Sieve Sample (g): 102.91
Test Date: 4-Jun-19 Shape: Angular

Hardness: Weathered and friable

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 1083.41 100.00
2" 50 0.00 0.00 1083.41 100.00

1.5" 38.1 0.00 0.00 1083.41 100.00
1" 25 0.00 0.00 1083.41 100.00

3/4" 19.0 0.00 0.00 1083.41 100.00
3/8" 9.5 0.61 0.61 1082.80 99.94

4 4.75 1.52 2.13 1081.28 99.80
10 2.00 1.68 3.81 1079.60 99.65

 
-10 (Based on calculated sieve wt.)

20 0.85 0.30 0.66 102.25 99.36
40 0.425 0.42 1.08 101.83 98.95
60 0.250 0.53 1.61 101.30 98.43
100 0.150 1.37 2.98 99.93 97.10
140 0.106 4.30 7.28 95.63 92.92
200 0.075 11.94 19.22 83.69 81.32

dry pan 11.09 30.31 72.60
wet pan 72.60 0.00

d10 (mm): 0.013 d50 (mm): 0.048
d16 (mm): 0.024 d60 (mm): 0.056
d30 (mm): 0.035 d84 (mm): 0.081

Median Particle Diameter --d50 (mm): 0.048
Uniformity Coefficient, Cu --[d60/d10] (mm): 4.3

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 1.7

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.051

Classification of fines (visual method): ML

USCS Soil Classification: Silt with sand (ML)s

Laboratory analysis by: A. Baldridge/A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L-compW Dispersant*: (NaPO3)6

Lab ID: HAT01-11.1904001-080 Assumed particle density: 2.65
Date/Time sampled: 04/16/2019 1050

Initial Wt. (g): 102.55
Test Date: 29-May-19 Total Sample Wt. (g): 1083.41
Start Time: 9:36 Wt. Passing #10 (g): 1079.60

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 43.00 5.15 37.9 9 0.0403 37 36.8
2 21.8 31.00 5.15 25.9 11 0.0316 25 25.1
4 21.8 21.00 5.15 15.9 12 0.0240 15 15.4

15 21.8 15.00 5.15 9.9 13 0.0129 10 9.6
30 21.8 14.00 5.15 8.9 14 0.0092 9 8.6
60 21.8 13.00 5.15 7.9 14 0.0065 8 7.6
120 21.7 13.00 5.19 7.8 14 0.0046 8 7.6
240 21.6 12.00 5.22 6.8 14 0.0033 7 6.6
450 21.6 12.00 5.22 6.8 14 0.0024 7 6.6

30-May-19 1398 21.6 11.00 5.22 5.8 14 0.0014 6 5.6

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.013 d30 = 0.035 d50 = 0.048 d60 = 0.056 Cu = 4.3 Cc = 1.7
SAMPLE NUMBER DATE/TIME SAMPLED USCS CLASSIFICATION USDA CLASSIFICATION

L-compW 04/16/2019 1050 Silt with sand (ML)s Sandy Loam
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Percent Dispersion by 
Double Hydrometer 
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Summary of Percent Dispersion by Double Hydrometer

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L3-01RB HAT01-11.1904001-065 5.4 8.3 65 No Dispersive

L3-01RM HAT01-11.1904001-053 8.2 7.3 100 No Dispersive

L3-01RT HAT01-11.1904001-038 8.0 8.0 100 No Dispersive

L3-02RB HAT01-11.1904001-066 3.4 6.0 57 No Dispersive

L3-02RM HAT01-11.1904001-054 7.1 7.2 100 No Dispersive

L3-02RT HAT01-11.1904001-039 7.0 7.1 100 No Dispersive

L3-03RB HAT01-11.1904001-067 4.8 6.6 73 No Dispersive

L3-03RM HAT01-11.1904001-055 7.5 7.2 100 No Dispersive

L3-03RT HAT01-11.1904001-040 6.6 7.2 100 No Dispersive

L5-01RB HAT01-11.1904001-068 1.4 5.9 24 No Nondispersive

L5-01RM HAT01-11.1904001-056 6.0 7.0 100 No Dispersive

L5-01RT HAT01-11.1904001-041 5.7 6.9 100 No Dispersive

L5-02RB HAT01-11.1904001-069 4.7 7.4 64 No Dispersive

L5-02RM HAT01-11.1904001-057 7.8 8.1 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is finer
   than 2-μm when dispersant is used.
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L5-02RT HAT01-11.1904001-042 7.4 7.7 100 No Dispersive

L5-03RB HAT01-11.1904001-070 8.7 7.7 100 No Dispersive

L5-03RM HAT01-11.1904001-058 5.8 7.4 78 No Dispersive

L5-03RT HAT01-11.1904001-043 7.7 7.2 100 No Dispersive

L5-11RB HAT01-11.1904001-108 7.6 8.6 100 No Dispersive

L5-11RM HAT01-11.1904001-109 7.0 7.3 100 No Dispersive

L5-11RT HAT01-11.1904001-110 6.4 7.2 100 No Dispersive

L5-21RB HAT01-11.1904001-104 7.4 8.6 100 No Dispersive

L5-21RM HAT01-11.1904001-105 7.3 7.9 100 No Dispersive

L5-21RT HAT01-11.1904001-106 6.8 6.9 100 No Dispersive

L5-31RB HAT01-11.1904001-100 8.1 8.2 100 No Dispersive

L5-31RM HAT01-11.1904001-101 7.9 8.0 100 No Dispersive

L5-31RT HAT01-11.1904001-102 6.5 7.5 100 No Dispersive

L5-41RB HAT01-11.1904001-096 7.8 8.1 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L5-41RM HAT01-11.1904001-097 7.2 7.4 100 No Dispersive

L5-41RT HAT01-11.1904001-098 6.4 7.3 100 No Dispersive

L5-51RB HAT01-11.1904001-092 6.3 7.6 100 No Dispersive

L5-51RM HAT01-11.1904001-093 6.6 7.1 100 No Dispersive

L5-51RT HAT01-11.1904001-094 6.1 7.1 100 No Dispersive

L5-61RB HAT01-11.1904001-088 7.1 6.9 100 No Dispersive

L5-61RM HAT01-11.1904001-089 6.4 6.4 100 No Dispersive

L5-61RT HAT01-11.1904001-090 6.2 7.1 100 No Dispersive

L5-01A-RB HAT01-11.1904001-085 7.4 7.2 100 No Dispersive

L5-01A-RU HAT01-11.1904001-086 7.4 7.2 100 No Dispersive

L8-01RB HAT01-11.1904001-071 7.5 7.2 100 No Dispersive

L8-01RM HAT01-11.1904001-059 7.0 7.9 100 No Dispersive

L8-01RT HAT01-11.1904001-047 8.4 7.8 100 No Dispersive

L8-02RB HAT01-11.1904001-072 8.9 7.6 100 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer (Continued)

Sample Number Lab ID

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index 
versus Liquid 

Limit Plot Falls 
on or Above 
the “A” Line1

Dispersiveness 
Classification

L8-02RM HAT01-11.1904001-060 5.8 6.1 100 No Dispersive

L8-02RT HAT01-11.1904001-048 8.2 8.4 100 No Dispersive

L8-03RB HAT01-11.1904001-073 8.2 7.5 100 No Dispersive

L8-03RM HAT01-11.1904001-061 7.3 7.9 100 No Dispersive

L8-03RT HAT01-11.1904001-049 7.5 6.5 100 No Dispersive

L13-02RB HAT01-11.1904001-075 6.2 7.8 79 No Dispersive

L13-02RM HAT01-11.1904001-063 6.2 8.0 78 No Dispersive

L13-02RT HAT01-11.1904001-051 5.2 7.6 68 No Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil fraction is 
finer
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate samples (<1.48%
  difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-065 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1440
Initial Wt. (g): 47.49

Test Date: 24-May-19 Total Sample Wt. (g): 1447.10
Start Time: 9:06 Wt. Passing #10 (g): 1394.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 9.50 -0.75 10.3 14 0.0516 22 20.8
2 21.8 8.00 -0.75 8.8 15 0.0368 18 17.8
4 21.8 6.75 -0.75 7.5 15 0.0262 16 15.2

15 21.8 5.00 -0.75 5.8 15 0.0137 12 11.7
30 21.8 4.75 -0.75 5.5 15 0.0097 12 11.2
60 21.7 4.25 -0.71 5.0 15 0.0069 10 10.1
120 21.7 4.00 -0.71 4.7 15 0.0049 10 9.6
240 21.6 3.00 -0.68 3.7 15 0.0035 8 7.5
461 21.6 2.00 -0.68 2.7 16 0.0025 6 5.4

25-May-19 1474 21.6 2.00 -0.68 2.7 16 0.0014 6 5.4

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0065 d30 = 0.072 d50 = 0.083 d60 = 0.087 Cu = 13 Cc = 9.2
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-01RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1440
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-053 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1450
Initial Wt. (g): 44.07

Test Date: 7-Jun-19 Total Sample Wt. (g): 1394.63
Start Time: 9:18 Wt. Passing #10 (g): 1359.55

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.6 6.00 -0.68 6.7 15 0.0526 15 14.8
2 21.6 5.00 -0.68 5.7 15 0.0374 13 12.6
4 21.6 4.50 -0.68 5.2 15 0.0265 12 11.5

15 21.7 4.00 -0.71 4.7 15 0.0137 11 10.4
30 21.7 4.00 -0.71 4.7 15 0.0097 11 10.4
60 21.7 4.00 -0.71 4.7 15 0.0069 11 10.4
120 21.7 4.00 -0.71 4.7 15 0.0049 11 10.4
240 21.8 3.00 -0.75 3.8 15 0.0034 9 8.3
451 21.8 3.00 -0.75 3.8 15 0.0025 9 8.3

8-Jun-19 1365 21.5 3.00 -0.64 3.6 15 0.0014 8 8.1

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0045 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 20 Cc = 15
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-01RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1450
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-01RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-038 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1500
Initial Wt. (g): 54.78

Test Date: 5-Jun-19 Total Sample Wt. (g): 1719.16
Start Time: 9:06 Wt. Passing #10 (g): 1694.67

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 8.25 -0.68 8.9 14 0.0518 16 16.1
2 21.6 6.75 -0.68 7.4 15 0.0370 14 13.4
4 21.6 6.00 -0.68 6.7 15 0.0262 12 12.0

15 21.6 5.00 -0.68 5.7 15 0.0136 10 10.2
30 21.6 4.75 -0.68 5.4 15 0.0096 10 9.8
60 21.6 4.25 -0.68 4.9 15 0.0068 9 8.9
120 21.6 4.25 -0.68 4.9 15 0.0048 9 8.9
240 21.8 4.00 -0.75 4.8 15 0.0034 9 8.5
476 21.8 3.75 -0.75 4.5 15 0.0024 8 8.1

6-Jun-19 1397 21.3 3.75 -0.57 4.3 15 0.0014 8 7.8

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.012 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 7.3 Cc = 5.5
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-01RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1500

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 
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UNIFIED 
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-066 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1100
Initial Wt. (g): 48.55

Test Date: 24-May-19 Total Sample Wt. (g): 1935.23
Start Time: 9:18 Wt. Passing #10 (g): 1881.17

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 6.00 -0.75 6.8 15 0.0526 14 13.5
2 21.8 4.75 -0.75 5.5 15 0.0374 11 11.0
4 21.8 4.00 -0.75 4.8 15 0.0266 10 9.5

15 21.8 4.00 -0.75 4.8 15 0.0137 10 9.5
30 21.8 3.75 -0.75 4.5 15 0.0097 9 9.0
60 21.7 3.00 -0.71 3.7 15 0.0069 8 7.4
120 21.7 3.00 -0.71 3.7 15 0.0049 8 7.4
240 21.6 3.00 -0.68 3.7 15 0.0035 8 7.4
454 21.6 1.50 -0.68 2.2 16 0.0025 4 4.4

25-May-19 1463 21.6 0.50 -0.68 1.2 16 0.0014 2 2.4

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.030 d30 = 0.079 d50 = 0.086 d60 = 0.090 Cu = 3.0 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-02RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1100
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-054 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1045
Initial Wt. (g): 42.40

Test Date: 7-Jun-19 Total Sample Wt. (g): 1716.95
Start Time: 9:06 Wt. Passing #10 (g): 1690.28

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.5 5.00 -0.14 5.1 16 0.0550 12 11.9
2 21.5 4.75 -0.14 4.9 16 0.0390 12 11.4
4 21.5 4.50 -0.14 4.6 16 0.0276 11 10.8

15 21.7 3.00 -0.21 3.2 17 0.0144 8 7.5
30 21.7 3.00 -0.21 3.2 17 0.0102 8 7.5
60 21.7 3.00 -0.21 3.2 17 0.0072 8 7.5
120 21.7 3.00 -0.21 3.2 17 0.0051 8 7.5
240 21.7 3.00 -0.21 3.2 17 0.0036 8 7.5
474 21.7 3.00 -0.21 3.2 17 0.0026 8 7.5

8-Jun-19 1377 21.5 2.75 -0.14 2.9 17 0.0015 7 6.7

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.024 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 3.7 Cc = 2.8
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-02RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1045
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UNIFIED 
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-02RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-039 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1000
Initial Wt. (g): 45.94

Test Date: 5-Jun-19 Total Sample Wt. (g): 1733.41
Start Time: 9:18 Wt. Passing #10 (g): 1693.95

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 6.25 -0.68 6.9 15 0.0525 15 14.7
2 21.6 5.00 -0.68 5.7 15 0.0374 12 12.1
4 21.6 3.75 -0.68 4.4 15 0.0266 10 9.4

15 21.6 3.75 -0.68 4.4 15 0.0137 10 9.4
30 21.7 3.50 -0.71 4.2 15 0.0097 9 9.0
60 21.7 3.50 -0.71 4.2 15 0.0069 9 9.0
120 21.7 3.00 -0.71 3.7 15 0.0049 8 7.9
240 21.7 3.00 -0.71 3.7 15 0.0035 8 7.9
466 21.8 2.75 -0.75 3.5 15 0.0025 8 7.4

6-Jun-19 1387 21.3 2.50 -0.57 3.1 15 0.0014 7 6.5

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.029 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 3.0 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-02RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1000
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Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-067 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1330
Initial Wt. (g): 44.72

Test Date: 24-May-19 Total Sample Wt. (g): 1095.78
Start Time: 9:30 Wt. Passing #10 (g): 1070.66

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 6.00 -0.75 6.8 15 0.0526 15 14.7
2 21.8 5.50 -0.75 6.3 15 0.0373 14 13.7
4 21.8 3.75 -0.75 4.5 15 0.0266 10 9.8

15 21.8 3.75 -0.75 4.5 15 0.0137 10 9.8
30 21.7 3.75 -0.71 4.5 15 0.0097 10 9.8
60 21.7 3.00 -0.71 3.7 15 0.0069 8 8.1
120 21.6 3.00 -0.68 3.7 15 0.0049 8 8.0
240 21.6 3.00 -0.68 3.7 15 0.0034 8 8.0
444 21.6 2.00 -0.68 2.7 16 0.0025 6 5.9

25-May-19 1453 21.6 1.00 -0.68 1.7 16 0.0014 4 3.7

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.027 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 3.3 Cc = 2.5
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-03RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/09/2019 1330
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-055 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1400
Initial Wt. (g): 36.33

Test Date: 7-Jun-19 Total Sample Wt. (g): 1657.70
Start Time: 9:18 Wt. Passing #10 (g): 1638.92

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.5 4.00 -0.14 4.1 16 0.0553 11 11.3
2 21.5 3.00 -0.14 3.1 17 0.0393 9 8.6
4 21.5 3.00 -0.14 3.1 17 0.0278 9 8.6

15 21.5 3.00 -0.14 3.1 17 0.0143 9 8.6
30 21.5 3.00 -0.14 3.1 17 0.0101 9 8.6
60 21.5 3.00 -0.14 3.1 17 0.0072 9 8.6
120 21.5 3.00 -0.14 3.1 17 0.0051 9 8.6
240 21.5 3.00 -0.14 3.1 17 0.0036 9 8.6
464 21.5 3.00 -0.14 3.1 17 0.0026 9 8.6

8-Jun-19 1367 21.5 2.25 -0.14 2.4 17 0.0015 7 6.5

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.047 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 1.9 Cc = 1.4
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-03RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sand04/09/2019 1400
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L3-03RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-040 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/09/2019 1345
Initial Wt. (g): 67.13

Test Date: 5-Jun-19 Total Sample Wt. (g): 1706.60
Start Time: 9:30 Wt. Passing #10 (g): 1670.81

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

5-Jun-19 1 21.6 7.00 -0.68 7.7 15 0.0523 11 11.2
2 21.6 6.50 -0.68 7.2 15 0.0371 11 10.5
4 21.6 5.75 -0.68 6.4 15 0.0263 10 9.4

15 21.6 5.00 -0.68 5.7 15 0.0137 8 8.3
30 21.6 4.75 -0.68 5.4 15 0.0097 8 7.9
60 21.6 4.75 -0.68 5.4 15 0.0068 8 7.9
120 21.8 4.50 -0.75 5.3 15 0.0048 8 7.7
240 21.7 4.25 -0.71 5.0 15 0.0034 7 7.2
456 21.8 4.00 -0.75 4.8 15 0.0025 7 6.9

6-Jun-19 1377 21.3 3.75 -0.57 4.3 15 0.0014 6 6.3

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.032 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 2.8 Cc = 2.1
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L3-03RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sand04/09/2019 1345
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-068 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 740
Initial Wt. (g): 44.66

Test Date: 24-May-19 Total Sample Wt. (g): 1557.52
Start Time: 9:42 Wt. Passing #10 (g): 1449.36

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 7.50 -0.75 8.3 15 0.0522 18 17.2
2 21.8 6.50 -0.75 7.3 15 0.0371 16 15.1
4 21.8 5.00 -0.75 5.8 15 0.0264 13 12.0

15 21.8 1.75 -0.75 2.5 16 0.0139 6 5.2
30 21.7 1.75 -0.71 2.5 16 0.0098 6 5.1
60 21.7 1.00 -0.71 1.7 16 0.0070 4 3.6
120 21.6 1.00 -0.68 1.7 16 0.0049 4 3.5
240 21.5 1.00 -0.64 1.6 16 0.0035 4 3.4
434 21.6 0.00 -0.68 0.7 16 0.0026 2 1.4

25-May-19 1442 21.6 0.00 -0.68 0.7 16 0.0014 2 1.4

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.022 d30 = 0.068 d50 = 0.082 d60 = 0.087 Cu = 4.0 Cc = 2.4
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 740
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-056 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 750
Initial Wt. (g): 43.39

Test Date: 16-May-19 Total Sample Wt. (g): 1734.15
Start Time: 9:42 Wt. Passing #10 (g): 1658.71

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 6.00 -0.71 6.7 15 0.0526 15 14.8
2 21.7 5.00 -0.71 5.7 15 0.0374 13 12.6
4 21.8 3.50 -0.75 4.3 15 0.0267 10 9.4

15 21.8 3.50 -0.75 4.3 15 0.0138 10 9.4
30 21.8 3.50 -0.75 4.3 15 0.0097 10 9.4
60 21.8 3.50 -0.75 4.3 15 0.0069 10 9.4
120 21.8 3.50 -0.75 4.3 15 0.0049 10 9.4
240 21.7 2.00 -0.71 2.7 16 0.0035 6 6.0
479 21.7 2.00 -0.71 2.7 16 0.0025 6 6.0

17-May-19 1395 21.7 2.00 -0.71 2.7 16 0.0014 6 6.0

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.028 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 3.1 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 750
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Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-041 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 800
Initial Wt. (g): 34.45

Test Date: 7-Jun-19 Total Sample Wt. (g): 1594.84
Start Time: 9:42 Wt. Passing #10 (g): 1580.72

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 5.00 -0.21 5.2 16 0.0550 15 15.0
2 21.7 4.00 -0.21 4.2 16 0.0391 12 12.1
4 21.7 3.00 -0.21 3.2 17 0.0278 9 9.2

15 21.7 3.00 -0.21 3.2 17 0.0143 9 9.2
30 21.7 3.00 -0.21 3.2 17 0.0101 9 9.2
60 21.7 3.00 -0.21 3.2 17 0.0072 9 9.2
120 21.7 3.00 -0.21 3.2 17 0.0051 9 9.2
240 21.9 2.00 -0.29 2.3 17 0.0036 7 6.6
442 22.2 1.75 -0.40 2.1 17 0.0027 6 6.2

8-Jun-19 1346 21.5 1.74 -0.14 1.9 17 0.0015 5 5.4

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.030 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 2.9 Cc = 2.2
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 800
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UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-069 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1240
Initial Wt. (g): 45.33

Test Date: 24-May-19 Total Sample Wt. (g): 1614.75
Start Time: 9:54 Wt. Passing #10 (g): 1592.88

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

24-May-19 1 21.8 7.00 -0.75 7.8 15 0.0523 17 16.9
2 21.8 6.00 -0.75 6.8 15 0.0372 15 14.7
4 21.8 4.00 -0.75 4.8 15 0.0266 10 10.3

15 21.7 4.00 -0.71 4.7 15 0.0137 10 10.3
30 21.7 4.00 -0.71 4.7 15 0.0097 10 10.3
60 21.7 4.00 -0.71 4.7 15 0.0069 10 10.3
120 21.6 3.25 -0.68 3.9 15 0.0049 9 8.5
240 21.5 2.00 -0.64 2.6 16 0.0035 6 5.8
425 21.6 1.50 -0.68 2.2 16 0.0026 5 4.7

25-May-19 1432 21.6 1.50 -0.68 2.2 16 0.0014 5 4.7

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0065 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 14 Cc = 10
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-02RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1240
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Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-057 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1235
Initial Wt. (g): 47.37

Test Date: 16-May-19 Total Sample Wt. (g): 1618.52
Start Time: 9:06 Wt. Passing #10 (g): 1600.11

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 8.00 -0.71 8.7 15 0.0520 18 18.2
2 21.7 6.50 -0.71 7.2 15 0.0371 15 15.1
4 21.7 6.00 -0.71 6.7 15 0.0263 14 14.0

15 21.7 5.50 -0.71 6.2 15 0.0136 13 13.0
30 21.7 4.25 -0.71 5.0 15 0.0097 10 10.4
60 21.8 4.25 -0.75 5.0 15 0.0069 11 10.4
120 21.8 4.25 -0.75 5.0 15 0.0048 11 10.4
240 21.7 4.25 -0.71 5.0 15 0.0034 10 10.4
509 21.7 3.00 -0.71 3.7 15 0.0024 8 7.8

17-May-19 1425 21.7 3.00 -0.71 3.7 15 0.0014 8 7.8

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0033 d30 = 0.076 d50 = 0.083 d60 = 0.088 Cu = 27 Cc = 20
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-02RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1235
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-02RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-042 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1235
Initial Wt. (g): 46.86

Test Date: 20-May-19 Total Sample Wt. (g): 1645.30
Start Time: 9:54 Wt. Passing #10 (g): 1640.28

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

20-May-19 1 21.7 6.00 -0.71 6.7 15 0.0526 14 14.3
2 21.7 6.00 -0.71 6.7 15 0.0372 14 14.3
4 21.7 4.75 -0.71 5.5 15 0.0265 12 11.6

15 21.7 4.00 -0.71 4.7 15 0.0137 10 10.0
30 21.6 3.75 -0.68 4.4 15 0.0097 9 9.4
60 21.6 3.75 -0.68 4.4 15 0.0069 9 9.4
120 21.6 3.75 -0.68 4.4 15 0.0049 9 9.4
240 21.6 3.00 -0.68 3.7 15 0.0035 8 7.8
435 21.5 3.00 -0.64 3.6 15 0.0026 8 7.8

21-May-19 1384 20.6 3.00 -0.33 3.3 15 0.0014 7 7.1

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.014 d30 = 0.075 d50 = 0.083 d60 = 0.087 Cu = 6.2 Cc = 4.6
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-02RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1235
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-070 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1020
Initial Wt. (g): 53.73

Test Date: 10-Jun-19 Total Sample Wt. (g): 1427.38
Start Time: 9:06 Wt. Passing #10 (g): 1385.87

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.6 9.00 -0.68 9.7 14 0.0517 18 17.5
2 21.6 7.25 -0.68 7.9 15 0.0369 15 14.3
4 21.6 6.25 -0.68 6.9 15 0.0263 13 12.5

15 21.6 4.75 -0.68 5.4 15 0.0137 10 9.8
30 21.7 4.50 -0.71 5.2 15 0.0097 10 9.4
60 21.7 4.50 -0.71 5.2 15 0.0068 10 9.4
120 21.7 4.25 -0.71 5.0 15 0.0048 9 9.0
240 21.7 4.25 -0.71 5.0 15 0.0034 9 9.0
474 21.7 4.25 -0.71 5.0 15 0.0024 9 9.0

11-Jun-19 1421 21.5 4.00 -0.64 4.6 15 0.0014 9 8.4

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.014 d30 = 0.075 d50 = 0.083 d60 = 0.088 Cu = 6.3 Cc = 4.6
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-03RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1020
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-058 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1020
Initial Wt. (g): 46.72

Test Date: 16-May-19 Total Sample Wt. (g): 1422.77
Start Time: 9:30 Wt. Passing #10 (g): 1412.88

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 5.00 -0.71 5.7 15 0.0529 12 12.1
2 21.7 4.50 -0.71 5.2 15 0.0375 11 11.1
4 21.7 3.50 -0.71 4.2 15 0.0267 9 9.0

15 21.8 3.25 -0.75 4.0 15 0.0138 9 8.5
30 21.8 3.25 -0.75 4.0 15 0.0097 9 8.5
60 21.8 3.25 -0.75 4.0 15 0.0069 9 8.5
120 21.8 3.25 -0.75 4.0 15 0.0049 9 8.5
240 21.7 2.50 -0.71 3.2 15 0.0035 7 6.8
489 21.7 2.00 -0.71 2.7 16 0.0024 6 5.8

17-May-19 1405 21.7 2.00 -0.71 2.7 16 0.0014 6 5.8

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.032 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 2.8 Cc = 2.1
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-03RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sand04/18/2019 1020
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-03RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-043 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1020
Initial Wt. (g): 51.92

Test Date: 7-Jun-19 Total Sample Wt. (g): 1620.60
Start Time: 9:30 Wt. Passing #10 (g): 1607.25

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 6.75 -0.71 7.5 15 0.0523 14 14.3
2 21.7 5.25 -0.71 6.0 15 0.0373 11 11.4
4 21.7 4.25 -0.71 5.0 15 0.0265 10 9.5

15 21.7 4.25 -0.71 5.0 15 0.0137 10 9.5
30 21.7 3.75 -0.71 4.5 15 0.0097 9 8.5
60 21.7 3.50 -0.71 4.2 15 0.0069 8 8.1
120 21.7 3.50 -0.71 4.2 15 0.0049 8 8.1
240 21.7 3.50 -0.71 4.2 15 0.0034 8 8.1
441 21.7 3.50 -0.71 4.2 15 0.0025 8 8.1

8-Jun-19 1354 21.5 3.25 -0.64 3.9 15 0.0015 7 7.4

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines

528

Dani e l B. Stephens & Associates, Inc. 



d10 = 0.029 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 3.0 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-03RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1020
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-108 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1155
Initial Wt. (g): 49.66

Test Date: 3-Jun-19 Total Sample Wt. (g): 1286.39
Start Time: 9:48 Wt. Passing #10 (g): 1270.39

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 9.25 -0.75 10.0 14 0.0516 20 19.8
2 21.8 7.50 -0.75 8.3 15 0.0368 17 16.3
4 21.8 6.25 -0.75 7.0 15 0.0262 14 13.9

15 21.8 5.50 -0.75 6.3 15 0.0136 13 12.4
30 21.8 4.50 -0.75 5.3 15 0.0097 11 10.4
60 21.8 4.50 -0.75 5.3 15 0.0068 11 10.4
120 21.8 3.75 -0.75 4.5 15 0.0049 9 8.9
240 21.8 3.25 -0.75 4.0 15 0.0034 8 7.9
443 21.8 3.25 -0.75 4.0 15 0.0025 8 7.9

4-Jun-19 1393 21.7 3.00 -0.71 3.7 15 0.0014 7 7.4

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0062 d30 = 0.073 d50 = 0.083 d60 = 0.087 Cu = 14 Cc = 9.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-11RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1155
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-109 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1150
Initial Wt. (g): 54.04

Test Date: 10-Jun-19 Total Sample Wt. (g): 1474.45
Start Time: 9:54 Wt. Passing #10 (g): 1467.24

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.8 7.00 -0.25 7.3 16 0.0545 13 13.3
2 21.8 6.00 -0.25 6.3 16 0.0387 12 11.5
4 21.8 6.00 -0.25 6.3 16 0.0274 12 11.5

15 21.8 5.00 -0.25 5.3 16 0.0142 10 9.7
30 21.8 5.00 -0.25 5.3 16 0.0100 10 9.7
60 21.8 4.00 -0.25 4.3 16 0.0071 8 7.8
120 21.8 4.00 -0.25 4.3 16 0.0051 8 7.8
240 21.8 4.00 -0.25 4.3 16 0.0036 8 7.8
426 22.0 3.75 -0.32 4.1 17 0.0027 8 7.5

11-Jun-19 1392 21.5 3.50 -0.14 3.6 17 0.0015 7 6.7

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.016 d30 = 0.077 d50 = 0.084 d60 = 0.088 Cu = 5.5 Cc = 4.2
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-11RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1150
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-11RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-110 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1200
Initial Wt. (g): 48.05

Test Date: 23-May-19 Total Sample Wt. (g): 1588.99
Start Time: 9:54 Wt. Passing #10 (g): 1585.25

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 7.00 -0.68 7.7 15 0.0523 16 15.9
2 21.6 6.00 -0.68 6.7 15 0.0372 14 13.9
4 21.6 5.00 -0.68 5.7 15 0.0264 12 11.8

15 21.6 4.00 -0.68 4.7 15 0.0137 10 9.7
30 21.6 4.00 -0.68 4.7 15 0.0097 10 9.7
60 21.6 4.00 -0.68 4.7 15 0.0069 10 9.7
120 21.8 3.75 -0.75 4.5 15 0.0049 9 9.3
240 21.8 3.25 -0.75 4.0 15 0.0034 8 8.3
411 22.4 2.50 -0.97 3.5 15 0.0026 7 7.2

24-May-19 1383 21.8 2.00 -0.75 2.8 16 0.0014 6 5.7

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.015 d30 = 0.076 d50 = 0.083 d60 = 0.087 Cu = 5.8 Cc = 4.4
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-11RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1200

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-104 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1120
Initial Wt. (g): 50.21

Test Date: 3-Jun-19 Total Sample Wt. (g): 1436.00
Start Time: 9:24 Wt. Passing #10 (g): 1413.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 9.50 -0.75 10.3 14 0.0515 20 20.1
2 21.8 8.00 -0.75 8.8 15 0.0368 17 17.2
4 21.8 7.00 -0.75 7.8 15 0.0261 15 15.2

15 21.8 5.50 -0.75 6.3 15 0.0136 12 12.3
30 21.8 4.75 -0.75 5.5 15 0.0097 11 10.8
60 21.8 4.50 -0.75 5.3 15 0.0068 10 10.3
120 21.8 3.50 -0.75 4.3 15 0.0049 8 8.3
240 21.8 3.25 -0.75 4.0 15 0.0034 8 7.8
463 21.8 3.25 -0.75 4.0 15 0.0025 8 7.8

4-Jun-19 1413 21.7 2.75 -0.71 3.5 15 0.0014 7 6.8

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0065 d30 = 0.071 d50 = 0.082 d60 = 0.087 Cu = 13 Cc = 8.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-21RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1120
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-105 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1125
Initial Wt. (g): 52.80

Test Date: 3-Jun-19 Total Sample Wt. (g): 1531.13
Start Time: 9:36 Wt. Passing #10 (g): 1516.65

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 7.50 -0.75 8.3 15 0.0521 16 15.5
2 21.8 6.25 -0.75 7.0 15 0.0371 13 13.1
4 21.8 5.25 -0.75 6.0 15 0.0264 11 11.3

15 21.8 5.00 -0.75 5.8 15 0.0137 11 10.8
30 21.8 4.25 -0.75 5.0 15 0.0097 9 9.4
60 21.8 4.25 -0.75 5.0 15 0.0069 9 9.4
120 21.8 3.25 -0.75 4.0 15 0.0049 8 7.5
240 21.8 3.25 -0.75 4.0 15 0.0034 8 7.5
453 21.8 3.25 -0.75 4.0 15 0.0025 8 7.5

4-Jun-19 1403 21.7 3.00 -0.71 3.7 15 0.0014 7 7.0

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.011 d30 = 0.077 d50 = 0.084 d60 = 0.088 Cu = 8.0 Cc = 6.1
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-21RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1125
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-21RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-106 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1120
Initial Wt. (g): 49.55

Test Date: 23-May-19 Total Sample Wt. (g): 1653.50
Start Time: 9:42 Wt. Passing #10 (g): 1643.26

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 6.75 -0.68 7.4 15 0.0524 15 14.9
2 21.6 6.00 -0.68 6.7 15 0.0372 13 13.4
4 21.6 5.00 -0.68 5.7 15 0.0264 11 11.4

15 21.6 5.00 -0.68 5.7 15 0.0137 11 11.4
30 21.7 4.00 -0.71 4.7 15 0.0097 10 9.5
60 21.7 4.00 -0.71 4.7 15 0.0069 10 9.5
120 21.8 3.75 -0.75 4.5 15 0.0049 9 9.0
240 21.8 3.25 -0.75 4.0 15 0.0034 8 8.0
419 22.4 2.50 -0.97 3.5 15 0.0026 7 7.0

24-May-19 1393 21.8 2.50 -0.75 3.3 15 0.0014 7 6.5

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.011 d30 = 0.075 d50 = 0.083 d60 = 0.087 Cu = 7.9 Cc = 5.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-21RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1120
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-100 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1045
Initial Wt. (g): 48.10

Test Date: 31-May-19 Total Sample Wt. (g): 1489.74
Start Time: 9:00 Wt. Passing #10 (g): 1460.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 7.50 -0.75 8.3 15 0.0521 17 16.8
2 21.8 6.00 -0.75 6.8 15 0.0372 14 13.8
4 21.8 5.25 -0.75 6.0 15 0.0264 12 12.2

15 21.8 5.00 -0.75 5.8 15 0.0137 12 11.7
30 21.8 5.00 -0.75 5.8 15 0.0097 12 11.7
60 21.8 4.00 -0.75 4.8 15 0.0069 10 9.7
120 21.8 3.50 -0.75 4.3 15 0.0049 9 8.7
240 21.8 3.25 -0.75 4.0 15 0.0034 8 8.2
483 21.8 3.25 -0.75 4.0 15 0.0024 8 8.2

4-Jun-19 1430 21.7 3.25 -0.71 4.0 15 0.0014 8 8.1

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0072 d30 = 0.075 d50 = 0.083 d60 = 0.088 Cu = 12 Cc = 8.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-31RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1045
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U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-101 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1045
Initial Wt. (g): 47.31

Test Date: 3-Jun-19 Total Sample Wt. (g): 1598.72
Start Time: 9:12 Wt. Passing #10 (g): 1581.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

3-Jun-19 1 21.8 6.50 -0.75 7.3 15 0.0524 15 15.2
2 21.8 5.25 -0.75 6.0 15 0.0373 13 12.5
4 21.8 5.00 -0.75 5.8 15 0.0264 12 12.0

15 21.8 4.25 -0.75 5.0 15 0.0137 11 10.5
30 21.8 4.00 -0.75 4.8 15 0.0097 10 9.9
60 21.8 3.75 -0.75 4.5 15 0.0069 10 9.4
120 21.8 3.25 -0.75 4.0 15 0.0049 8 8.4
240 21.8 3.25 -0.75 4.0 15 0.0034 8 8.4
473 21.8 3.25 -0.75 4.0 15 0.0025 8 8.4

4-Jun-19 1423 21.7 2.75 -0.71 3.5 15 0.0014 7 7.2

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.010 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 8.8 Cc = 6.6
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-31RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1045
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-31RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-102 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 1045
Initial Wt. (g): 39.09

Test Date: 10-Jun-19 Total Sample Wt. (g): 1561.90
Start Time: 9:42 Wt. Passing #10 (g): 1551.51

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.8 5.00 -0.25 5.3 16 0.0550 13 13.3
2 21.8 4.50 -0.25 4.8 16 0.0390 12 12.1
4 21.8 4.00 -0.25 4.3 16 0.0276 11 10.8

15 21.8 3.00 -0.25 3.3 17 0.0143 8 8.3
30 21.8 3.00 -0.25 3.3 17 0.0101 8 8.3
60 21.8 3.00 -0.25 3.3 17 0.0072 8 8.3
120 21.8 3.00 -0.25 3.3 17 0.0051 8 8.3
240 21.9 2.50 -0.29 2.8 17 0.0036 7 7.1
436 21.9 2.50 -0.29 2.8 17 0.0027 7 7.1

11-Jun-19 1402 21.5 2.25 -0.14 2.4 17 0.0015 6 6.1

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.022 d30 = 0.076 d50 = 0.083 d60 = 0.088 Cu = 4.0 Cc = 3.0
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-31RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 1045
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-096 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 945
Initial Wt. (g): 55.75

Test Date: 31-May-19 Total Sample Wt. (g): 1591.78
Start Time: 9:30 Wt. Passing #10 (g): 1569.55

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 10.50 -0.68 11.2 14 0.0512 20 19.8
2 21.6 8.00 -0.68 8.7 15 0.0367 16 15.3
4 21.6 7.00 -0.68 7.7 15 0.0261 14 13.6

15 21.6 6.00 -0.68 6.7 15 0.0136 12 11.8
30 21.5 5.75 -0.64 6.4 15 0.0096 11 11.3
60 21.5 5.75 -0.64 6.4 15 0.0068 11 11.3
120 21.5 4.75 -0.64 5.4 15 0.0048 10 9.5
240 21.6 4.25 -0.68 4.9 15 0.0034 9 8.7
422 21.7 4.00 -0.71 4.7 15 0.0026 8 8.3

1-Jun-19 1418 21.5 3.50 -0.64 4.1 15 0.0014 7 7.3

Comments:

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0053 d30 = 0.075 d50 = 0.083 d60 = 0.087 Cu = 16 Cc = 12
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-41RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 945
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-097 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 945
Initial Wt. (g): 54.43

Test Date: 31-May-19 Total Sample Wt. (g): 1625.13
Start Time: 9:42 Wt. Passing #10 (g): 1618.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 7.00 -0.68 7.7 15 0.0523 14 14.0
2 21.6 6.00 -0.68 6.7 15 0.0372 12 12.2
4 21.6 5.00 -0.68 5.7 15 0.0264 10 10.4

15 21.6 4.75 -0.68 5.4 15 0.0137 10 9.9
30 21.5 4.75 -0.64 5.4 15 0.0097 10 9.9
60 21.6 4.75 -0.68 5.4 15 0.0068 10 9.9
120 21.6 4.00 -0.68 4.7 15 0.0049 9 8.6
240 21.6 4.00 -0.68 4.7 15 0.0034 9 8.6
412 21.7 3.50 -0.71 4.2 15 0.0026 8 7.7

1-Jun-19 1408 21.5 3.00 -0.64 3.6 15 0.0014 7 6.7

Comments:

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.015 d30 = 0.077 d50 = 0.085 d60 = 0.089 Cu = 5.9 Cc = 4.4
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-41RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 945

0

10

20

30

40

50

60

70

80

90

100 0

10

20

30

40

50

60

70

80

90

100
0.0010.010.11101001000

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 
PER

C
EN

T C
O

AR
SER

 BY W
EIG

H
T 

PARTICLE DIAMETER (mm) 

Hydrometer 

UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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COBBLES CLAYGRAVEL SAND SILT
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-41RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-098 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 945
Initial Wt. (g): 46.08

Test Date: 10-Jun-19 Total Sample Wt. (g): 1732.20
Start Time: 9:30 Wt. Passing #10 (g): 1729.65

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 7.00 -0.21 7.2 16 0.0544 16 15.6
2 21.7 6.00 -0.21 6.2 16 0.0387 13 13.5
4 21.8 5.00 -0.25 5.3 16 0.0275 11 11.4

15 21.8 4.00 -0.25 4.3 16 0.0143 9 9.2
30 21.8 4.00 -0.25 4.3 16 0.0101 9 9.2
60 21.8 3.50 -0.25 3.8 17 0.0072 8 8.1
120 21.8 3.00 -0.25 3.3 17 0.0051 7 7.0
240 21.8 3.00 -0.25 3.3 17 0.0036 7 7.0
446 22.0 2.75 -0.32 3.1 17 0.0026 7 6.7

11-Jun-19 1412 21.5 2.75 -0.14 2.9 17 0.0015 6 6.3

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.018 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 4.9 Cc = 3.6
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-41RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 945
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-092 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 915
Initial Wt. (g): 53.81

Test Date: 31-May-19 Total Sample Wt. (g): 1802.22
Start Time: 9:06 Wt. Passing #10 (g): 1787.17

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 8.00 -0.68 8.7 15 0.0520 16 16.0
2 21.6 7.00 -0.68 7.7 15 0.0370 14 14.1
4 21.6 6.00 -0.68 6.7 15 0.0263 12 12.3

15 21.6 5.00 -0.68 5.7 15 0.0137 11 10.5
30 21.6 4.75 -0.68 5.4 15 0.0097 10 10.0
60 21.5 4.75 -0.64 5.4 15 0.0068 10 9.9
120 21.6 3.50 -0.68 4.2 15 0.0049 8 7.7
240 21.5 3.25 -0.64 3.9 15 0.0034 7 7.2
442 21.7 3.00 -0.71 3.7 15 0.0025 7 6.8

1-Jun-19 1439 21.5 2.50 -0.64 3.1 15 0.0014 6 5.8

Comments:

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0095 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 9.3 Cc = 6.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-51RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 915
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT
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U.S. STANDARD SIEVE NUMBERS 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-093 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 915
Initial Wt. (g): 56.08

Test Date: 31-May-19 Total Sample Wt. (g): 1556.74
Start Time: 9:18 Wt. Passing #10 (g): 1555.77

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

31-May-19 1 21.6 7.00 -0.68 7.7 15 0.0522 14 13.7
2 21.6 6.00 -0.68 6.7 15 0.0371 12 11.9
4 21.6 5.00 -0.68 5.7 15 0.0264 10 10.1

15 21.6 4.75 -0.68 5.4 15 0.0136 10 9.7
30 21.6 4.00 -0.68 4.7 15 0.0097 8 8.3
60 21.5 4.00 -0.64 4.6 15 0.0069 8 8.3
120 21.5 4.00 -0.64 4.6 15 0.0048 8 8.3
240 21.5 3.50 -0.64 4.1 15 0.0034 7 7.4
432 21.7 3.00 -0.71 3.7 15 0.0026 7 6.6

1-Jun-19 1429 21.5 3.00 -0.64 3.6 15 0.0014 6 6.5

Comments:

Laboratory analysis by: A. Bland
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.022 d30 = 0.078 d50 = 0.085 d60 = 0.089 Cu = 4.0 Cc = 3.1
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-51RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 915
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Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-51RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-094 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 915
Initial Wt. (g): 41.42

Test Date: 10-Jun-19 Total Sample Wt. (g): 1686.60
Start Time: 9:18 Wt. Passing #10 (g): 1673.43

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 5.00 -0.21 5.2 16 0.0550 13 12.5
2 21.7 4.50 -0.21 4.7 16 0.0390 11 11.3
4 21.7 3.00 -0.21 3.2 17 0.0278 8 7.7

15 21.7 3.00 -0.21 3.2 17 0.0143 8 7.7
30 21.7 3.00 -0.21 3.2 17 0.0101 8 7.7
60 21.7 3.00 -0.21 3.2 17 0.0072 8 7.7
120 21.7 3.00 -0.21 3.2 17 0.0051 8 7.7
240 21.8 2.50 -0.25 2.8 17 0.0036 7 6.6
456 21.8 2.50 -0.25 2.8 17 0.0026 7 6.6

11-Jun-19 1423 21.5 2.25 -0.14 2.4 17 0.0015 6 5.7

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.034 d30 = 0.077 d50 = 0.084 d60 = 0.088 Cu = 2.6 Cc = 2.0
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-51RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 915
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-088 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 830
Initial Wt. (g): 51.49

Test Date: 30-May-19 Total Sample Wt. (g): 1528.33
Start Time: 9:42 Wt. Passing #10 (g): 1513.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

30-May-19 1 21.7 6.00 -0.71 6.7 15 0.0526 13 12.9
2 21.7 5.50 -0.71 6.2 15 0.0373 12 11.9
4 21.7 5.00 -0.71 5.7 15 0.0264 11 11.0

15 21.7 5.00 -0.71 5.7 15 0.0137 11 11.0
30 21.7 4.75 -0.71 5.5 15 0.0097 11 10.5
60 21.7 4.75 -0.71 5.5 15 0.0068 11 10.5
120 21.8 3.75 -0.75 4.5 15 0.0049 9 8.7
240 21.8 3.75 -0.75 4.5 15 0.0034 9 8.7
379 21.8 3.00 -0.75 3.8 15 0.0027 7 7.2

31-May-19 1414 21.6 3.00 -0.68 3.7 15 0.0014 7 7.1

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0062 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 14 Cc = 11
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-61RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/18/2019 830
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-089 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 830
Initial Wt. (g): 45.93

Test Date: 11-Jun-19 Total Sample Wt. (g): 1403.33
Start Time: 9:30 Wt. Passing #10 (g): 1400.18

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

11-Jun-19 1 21.5 4.75 -0.64 5.4 15 0.0529 12 11.7
2 21.5 4.25 -0.64 4.9 15 0.0375 11 10.6
4 21.5 3.00 -0.64 3.6 15 0.0267 8 7.9

15 21.5 3.00 -0.64 3.6 15 0.0138 8 7.9
30 21.5 3.00 -0.64 3.6 15 0.0098 8 7.9
60 21.5 3.00 -0.64 3.6 15 0.0069 8 7.9
120 21.5 3.00 -0.64 3.6 15 0.0049 8 7.9
240 21.7 2.75 -0.71 3.5 15 0.0035 8 7.5
443 21.7 2.25 -0.71 3.0 16 0.0025 6 6.4

12-Jun-19 1412 21.6 2.25 -0.68 2.9 16 0.0014 6 6.4

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.035 d30 = 0.078 d50 = 0.085 d60 = 0.089 Cu = 2.5 Cc = 2.0
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-61RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sand04/18/2019 830
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Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-61RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-090 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/18/2019 830
Initial Wt. (g): 42.90

Test Date: 10-Jun-19 Total Sample Wt. (g): 1454.20
Start Time: 9:06 Wt. Passing #10 (g): 1446.59

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.7 5.00 -0.21 5.2 16 0.0549 12 12.1
2 21.7 4.00 -0.21 4.2 16 0.0390 10 9.8
4 21.7 3.50 -0.21 3.7 16 0.0277 9 8.6

15 21.7 3.00 -0.21 3.2 17 0.0143 7 7.5
30 21.7 3.00 -0.21 3.2 17 0.0101 7 7.5
60 21.7 3.00 -0.21 3.2 17 0.0072 7 7.5
120 21.8 2.50 -0.25 2.8 17 0.0051 6 6.4
240 21.8 2.50 -0.25 2.8 17 0.0036 6 6.4
466 21.8 2.50 -0.25 2.8 17 0.0026 6 6.4

11-Jun-19 1393 21.5 2.50 -0.14 2.6 17 0.0015 6 6.1

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.040 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 2.2 Cc = 1.6
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-61RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sand04/18/2019 830
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USDA 

Wet Sieve 
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01A-RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-085 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/17/2019 1650
Initial Wt. (g): 53.77

Test Date: 10-Jun-19 Total Sample Wt. (g): 2545.62
Start Time: 9:42 Wt. Passing #10 (g): 2526.78

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

10-Jun-19 1 21.8 6.00 -0.75 6.8 15 0.0526 13 12.5
2 21.8 5.25 -0.75 6.0 15 0.0373 11 11.1
4 21.8 4.00 -0.75 4.8 15 0.0266 9 8.8

15 21.8 4.00 -0.75 4.8 15 0.0137 9 8.8
30 21.7 3.50 -0.71 4.2 15 0.0097 8 7.8
60 21.7 3.50 -0.71 4.2 15 0.0069 8 7.8
120 21.7 3.50 -0.71 4.2 15 0.0049 8 7.8
240 21.7 3.50 -0.71 4.2 15 0.0034 8 7.8
445 22.0 3.25 -0.82 4.1 15 0.0025 8 7.5

11-Jun-19 1391 21.5 3.25 -0.64 3.9 15 0.0014 7 7.2

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.032 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 2.8 Cc = 2.1
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01A-RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/17/2019 1650
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L5-01A-RU (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-086 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/17/2019 1655
Initial Wt. (g): 51.29

Test Date: 30-May-19 Total Sample Wt. (g): 2466.13
Start Time: 9:30 Wt. Passing #10 (g): 2231.96

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

30-May-19 1 21.7 7.00 -0.71 7.7 15 0.0523 15 13.6
2 21.7 6.50 -0.71 7.2 15 0.0371 14 12.7
4 21.7 6.50 -0.71 7.2 15 0.0262 14 12.7

15 21.7 5.50 -0.71 6.2 15 0.0136 12 11.0
30 21.7 5.25 -0.71 6.0 15 0.0096 12 10.5
60 21.7 5.00 -0.71 5.7 15 0.0068 11 10.1
120 21.8 4.00 -0.75 4.8 15 0.0049 9 8.4
240 21.8 4.00 -0.75 4.8 15 0.0034 9 8.4
448 21.8 3.50 -0.75 4.3 15 0.0025 8 7.5

31-May-19 1425 21.6 3.50 -0.68 4.2 15 0.0014 8 7.4

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0067 d30 = 0.076 d50 = 0.084 d60 = 0.089 Cu = 13 Cc = 9.7
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01A-RU (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/17/2019 1655
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-071 (No Dipsersent) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 1515
Initial Wt. (g): 25.45

Test Date: 11-Jun-19 Total Sample Wt. (g): 938.70
Start Time: 9:06 Wt. Passing #10 (g): 811.02

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

11-Jun-19 1 21.5 5.75 -0.64 6.4 15 0.0526 25 21.7
2 21.5 5.00 -0.64 5.6 15 0.0374 22 19.2
4 21.5 4.50 -0.64 5.1 15 0.0265 20 17.5

15 21.5 3.00 -0.64 3.6 15 0.0138 14 12.4
30 21.5 2.75 -0.64 3.4 15 0.0098 13 11.5
60 21.5 2.75 -0.64 3.4 15 0.0069 13 11.5
120 21.6 2.00 -0.68 2.7 16 0.0049 11 9.1
240 21.6 1.75 -0.68 2.4 16 0.0035 10 8.2
464 21.6 1.75 -0.68 2.4 16 0.0025 10 8.2

12-Jun-19 1433 21.6 1.25 -0.68 1.9 16 0.0014 8 6.5

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0056 d30 = 0.064 d50 = 0.082 d60 = 0.088 Cu = 16 Cc = 8.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-01RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †04/10/2019 1515
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-059 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/11/2019 1530
Initial Wt. (g): 37.75

Test Date: 16-May-19 Total Sample Wt. (g): 1342.25
Start Time: 9:18 Wt. Passing #10 (g): 1306.35

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

16-May-19 1 21.7 6.50 -0.71 7.2 15 0.0524 19 18.6
2 21.7 6.00 -0.71 6.7 15 0.0372 18 17.3
4 21.7 4.75 -0.71 5.5 15 0.0265 14 14.1

15 21.7 3.50 -0.71 4.2 15 0.0138 11 10.9
30 21.7 3.25 -0.71 4.0 15 0.0097 11 10.2
60 21.7 3.25 -0.71 4.0 15 0.0069 11 10.2
120 21.7 3.25 -0.71 4.0 15 0.0049 11 10.2
240 21.7 3.25 -0.71 4.0 15 0.0034 11 10.2
499 21.7 2.00 -0.71 2.7 16 0.0024 7 7.0

17-May-19 1415 21.7 2.00 -0.71 2.7 16 0.0014 7 7.0

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0034 d30 = 0.076 d50 = 0.084 d60 = 0.088 Cu = 26 Cc = 19
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-01RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/11/2019 1530
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 

573

... ----
-4----

I 

' 
• i--~ 
~ i--.. 

~ -- --

I I I I I I I I 
I I I I I I I I I I 

~ .. .. 
.,_ .. 

o,. 
.? .. 



Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-01RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-047 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 1545
Initial Wt. (g): 46.47

Test Date: 21-May-19 Total Sample Wt. (g): 1511.50
Start Time: 9:30 Wt. Passing #10 (g): 1478.13

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

21-May-19 1 20.6 8.00 -0.33 8.3 15 0.0520 18 17.5
2 20.6 6.75 -0.33 7.1 15 0.0370 15 14.9
4 20.6 6.00 -0.33 6.3 15 0.0263 14 13.3

15 20.7 5.75 -0.36 6.1 15 0.0136 13 12.9
30 20.8 5.00 -0.40 5.4 15 0.0097 12 11.4
60 20.8 4.75 -0.40 5.1 15 0.0068 11 10.8
120 20.9 4.00 -0.43 4.4 15 0.0049 10 9.3
240 20.9 4.00 -0.43 4.4 15 0.0034 10 9.3
455 20.9 4.00 -0.43 4.4 15 0.0025 10 9.3

22-May-19 1403 21.0 3.00 -0.47 3.5 15 0.0014 7 7.3

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0057 d30 = 0.075 d50 = 0.083 d60 = 0.088 Cu = 15 Cc = 11
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-01RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/10/2019 1545
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-072 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 1620
Initial Wt. (g): 49.90

Test Date: 28-May-19 Total Sample Wt. (g): 1504.61
Start Time: 9:30 Wt. Passing #10 (g): 1435.30

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 7.00 -0.68 7.7 15 0.0523 15 14.7
2 21.6 6.50 -0.68 7.2 15 0.0371 14 13.7
4 21.6 6.25 -0.68 6.9 15 0.0263 14 13.2

15 21.6 5.50 -0.68 6.2 15 0.0136 12 11.8
30 21.7 5.00 -0.71 5.7 15 0.0097 11 10.9
60 21.7 5.00 -0.71 5.7 15 0.0068 11 10.9
120 21.7 4.25 -0.71 5.0 15 0.0048 10 9.5
240 21.7 4.25 -0.71 5.0 15 0.0034 10 9.5
455 21.7 4.00 -0.71 4.7 15 0.0025 9 9.0

29-May-19 1403 21.9 3.75 -0.79 4.5 15 0.0014 9 8.7

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0055 d30 = 0.075 d50 = 0.084 d60 = 0.088 Cu = 16 Cc = 12
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-02RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/10/2019 1620
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-060 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 1625
Initial Wt. (g): 41.72

Test Date: 7-Jun-19 Total Sample Wt. (g): 1756.31
Start Time: 9:30 Wt. Passing #10 (g): 1707.85

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.6 6.00 -0.18 6.2 16 0.0547 15 14.4
2 21.6 4.75 -0.18 4.9 16 0.0389 12 11.5
4 21.6 4.00 -0.18 4.2 16 0.0276 10 9.7

15 21.6 4.00 -0.18 4.2 16 0.0143 10 9.7
30 21.7 3.50 -0.21 3.7 17 0.0101 9 8.7
60 21.7 3.50 -0.21 3.7 17 0.0072 9 8.7
120 21.7 3.50 -0.21 3.7 17 0.0051 9 8.7
240 21.9 3.25 -0.29 3.5 17 0.0036 8 8.2
453 22.2 2.50 -0.40 2.9 17 0.0026 7 6.7

8-Jun-19 1357 21.5 2.00 -0.14 2.1 17 0.0015 5 5.0

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.029 d30 = 0.077 d50 = 0.084 d60 = 0.089 Cu = 3.1 Cc = 2.3
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-02RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/10/2019 1625
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-02RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-048 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 1615
Initial Wt. (g): 49.09

Test Date: 7-Jun-19 Total Sample Wt. (g): 1583.53
Start Time: 9:54 Wt. Passing #10 (g): 1555.44

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 8.00 -0.71 8.7 15 0.0520 18 17.4
2 21.7 7.00 -0.71 7.7 15 0.0370 16 15.4
4 21.7 5.00 -0.71 5.7 15 0.0264 12 11.4

15 21.7 4.50 -0.71 5.2 15 0.0137 11 10.4
30 21.7 4.50 -0.71 5.2 15 0.0097 11 10.4
60 21.8 4.00 -0.75 4.8 15 0.0069 10 9.5
120 21.7 4.00 -0.71 4.7 15 0.0049 10 9.4
240 21.9 3.50 -0.79 4.3 15 0.0034 9 8.6
421 21.9 3.50 -0.79 4.3 15 0.0026 9 8.6

8-Jun-19 1333 21.5 3.25 -0.64 3.9 15 0.0015 8 7.8

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0082 d30 = 0.075 d50 = 0.083 d60 = 0.087 Cu = 11 Cc = 7.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-02RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/10/2019 1615
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-073 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/11/2019 855
Initial Wt. (g): 44.40

Test Date: 28-May-19 Total Sample Wt. (g): 1501.16
Start Time: 9:42 Wt. Passing #10 (g): 1467.76

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

28-May-19 1 21.6 6.25 -0.68 6.9 15 0.0525 16 15.3
2 21.6 6.00 -0.68 6.7 15 0.0372 15 14.7
4 21.6 5.75 -0.68 6.4 15 0.0263 14 14.2

15 21.6 4.50 -0.68 5.2 15 0.0137 12 11.4
30 21.6 4.50 -0.68 5.2 15 0.0097 12 11.4
60 21.7 4.25 -0.71 5.0 15 0.0069 11 10.9
120 21.7 4.25 -0.71 5.0 15 0.0048 11 10.9
240 21.7 3.25 -0.71 4.0 15 0.0034 9 8.7
445 21.7 3.00 -0.71 3.7 15 0.0025 8 8.2

29-May-19 1393 21.7 3.00 -0.71 3.7 15 0.0014 8 8.2

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0042 d30 = 0.073 d50 = 0.083 d60 = 0.087 Cu = 21 Cc = 15
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-03RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/11/2019 855
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-061 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/10/2019 900
Initial Wt. (g): 29.02

Test Date: 7-Jun-19 Total Sample Wt. (g): 1254.74
Start Time: 9:54 Wt. Passing #10 (g): 1203.63

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

7-Jun-19 1 21.7 4.00 -0.21 4.2 16 0.0553 15 13.9
2 21.7 3.75 -0.21 4.0 17 0.0392 14 13.1
4 21.7 3.00 -0.21 3.2 17 0.0278 11 10.6

15 21.7 3.00 -0.21 3.2 17 0.0144 11 10.6
30 21.7 3.00 -0.21 3.2 17 0.0101 11 10.6
60 21.7 3.00 -0.21 3.2 17 0.0072 11 10.6
120 21.8 2.50 -0.25 2.8 17 0.0051 9 9.1
240 21.9 2.00 -0.29 2.3 17 0.0036 8 7.6
432 21.9 2.00 -0.29 2.3 17 0.0027 8 7.6

8-Jun-19 1336 21.5 2.00 -0.14 2.1 17 0.0015 7 7.1

Comments:

Laboratory analysis by: A. Baldridge
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.0062 d30 = 0.076 d50 = 0.084 d60 = 0.089 Cu = 14 Cc = 10
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-03RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/10/2019 900
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L8-03RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-049 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/11/2019 915
Initial Wt. (g): 48.03

Test Date: 23-May-19 Total Sample Wt. (g): 1526.50
Start Time: 9:18 Wt. Passing #10 (g): 1509.00

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 7.00 -0.47 7.5 15 0.0523 16 15.4
2 21.0 6.00 -0.47 6.5 15 0.0372 13 13.3
4 21.0 4.75 -0.47 5.2 15 0.0265 11 10.7

15 21.0 4.00 -0.47 4.5 15 0.0137 9 9.2
30 21.0 4.00 -0.47 4.5 15 0.0097 9 9.2
60 21.0 4.00 -0.47 4.5 15 0.0069 9 9.2
120 21.0 4.00 -0.47 4.5 15 0.0049 9 9.2
240 21.5 3.00 -0.64 3.6 15 0.0034 8 7.5
465 21.5 3.00 -0.64 3.6 15 0.0025 8 7.5

23-May-19 1413 21.5 3.00 -0.64 3.6 15 0.0014 8 7.5

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.019 d30 = 0.077 d50 = 0.084 d60 = 0.088 Cu = 4.6 Cc = 3.5
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L8-03RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Loamy Sand04/11/2019 915
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RB (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-075 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/12/2019 835
Initial Wt. (g): 50.46

Test Date: 29-May-19 Total Sample Wt. (g): 1057.41
Start Time: 9:18 Wt. Passing #10 (g): 893.74

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-May-19 1 21.8 19.50 -0.75 20.3 13 0.0485 40 33.9
2 21.8 15.50 -0.75 16.3 13 0.0352 32 27.2
4 21.8 13.75 -0.75 14.5 14 0.0251 29 24.3

15 21.8 8.50 -0.75 9.3 14 0.0134 18 15.5
30 21.8 7.75 -0.75 8.5 15 0.0095 17 14.2
60 21.8 6.00 -0.75 6.8 15 0.0068 13 11.3
120 21.7 4.75 -0.71 5.5 15 0.0048 11 9.2
240 21.6 4.00 -0.68 4.7 15 0.0034 9 7.8
465 21.6 3.00 -0.68 3.7 15 0.0025 7 6.2

30-May-19 1413 21.6 3.00 -0.68 3.7 15 0.0014 7 6.2

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0055 d30 = 0.040 d50 = 0.072 d60 = 0.082 Cu = 15 Cc = 3.5
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L13-02RB (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †04/12/2019 835
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RM (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-063 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/12/2019 850
Initial Wt. (g): 47.65

Test Date: 23-May-19 Total Sample Wt. (g): 1130.16
Start Time: 9:18 Wt. Passing #10 (g): 899.50

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

23-May-19 1 21.6 20.00 -0.68 20.7 13 0.0483 43 34.5
2 21.6 16.00 -0.68 16.7 13 0.0351 35 27.9
4 21.6 13.00 -0.68 13.7 14 0.0253 29 22.8

15 21.6 9.00 -0.68 9.7 14 0.0134 20 16.2
30 21.6 7.00 -0.68 7.7 15 0.0096 16 12.8
60 21.6 6.50 -0.68 7.2 15 0.0068 15 12.0
120 21.8 4.00 -0.75 4.8 15 0.0049 10 7.9
240 21.8 4.00 -0.75 4.8 15 0.0034 10 7.9
432 22.4 3.00 -0.97 4.0 15 0.0026 8 6.6

24-May-19 1413 21.8 2.75 -0.75 3.5 15 0.0014 7 5.8

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0058 d30 = 0.039 d50 = 0.073 d60 = 0.083 Cu = 14 Cc = 3.2
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L13-02RM (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †04/12/2019 850
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Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB19.1089.00 Reaction with H2O2: NA

Sample Number: L13-02RT (No Dispersant) Dispersant: None
Lab ID: HAT01-11.1904001-051 (No Dispersant) Assumed particle density: 2.65

Date/Time sampled: 04/12/2019 900
Initial Wt. (g): 42.94

Test Date: 22-May-19 Total Sample Wt. (g): 1801.93
Start Time: 9:30 Wt. Passing #10 (g): 1308.64

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

22-May-19 1 21.0 16.00 -0.47 16.5 13 0.0495 38 27.9
2 21.0 13.75 -0.47 14.2 14 0.0355 33 24.0
4 21.0 11.00 -0.47 11.5 14 0.0255 27 19.4

15 21.1 8.00 -0.50 8.5 15 0.0134 20 14.4
30 21.1 6.00 -0.50 6.5 15 0.0096 15 11.0
60 21.2 5.00 -0.54 5.5 15 0.0068 13 9.4
120 21.3 4.00 -0.57 4.6 15 0.0048 11 7.7
240 21.5 3.50 -0.64 4.1 15 0.0034 10 7.0
455 21.6 2.75 -0.68 3.4 15 0.0025 8 5.8

23-May-19 1403 21.5 2.00 -0.64 2.6 16 0.0014 6 4.5

Comments:

Laboratory analysis by: A. Sacks
Data entered by: A. Baldridge

Checked by: J. Hines
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d10 = 0.0078 d30 = 0.052 d50 = 0.079 d60 = 0.090 Cu = 12 Cc = 3.9
SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L13-02RT (No Dispersant) Classification by ASTM 2487 requires 
Atterberg test Sandy Loam †04/12/2019 900
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UNIFIED 

USDA 

Wet Sieve 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

† Greater than 10% of sample is coarse material 

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Summary of Atterberg Tests

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

A-1 HAT01-11.1904001-077 --- --- --- ML

A-2 HAT01-11.1904001-074 --- --- --- ML

A-3 HAT01-11.1904001-062 --- --- --- ML

ASM-1 HAT01-11.1904001-078 --- --- --- ML

ASM-2 HAT01-11.1904001-079 --- --- --- ML

L3-01RB HAT01-11.1904001-065 --- --- --- ML

L3-01RM HAT01-11.1904001-053 --- --- --- ML

L3-01RT HAT01-11.1904001-038 --- --- --- ML

L3-02RB HAT01-11.1904001-066 --- --- --- ML

L3-02RM HAT01-11.1904001-054 --- --- --- ML

L3-02RT HAT01-11.1904001-039 --- --- --- ML

L3-03RB HAT01-11.1904001-067 --- --- --- ML

L3-03RM HAT01-11.1904001-055 --- --- --- ML

L3-03RT HAT01-11.1904001-040 --- --- --- ML

L5-01C HAT01-11.1904001-034 --- --- --- ML

L5-01RB HAT01-11.1904001-068 --- --- --- ML

L5-01RM HAT01-11.1904001-056 --- --- --- ML

L5-01RT HAT01-11.1904001-041 --- --- --- ML

L5-02RB HAT01-11.1904001-069 --- --- --- ML

L5-02RM HAT01-11.1904001-057 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

L5-02RT HAT01-11.1904001-042 --- --- --- ML

L5-03RB HAT01-11.1904001-070 --- --- --- ML

L5-03RM HAT01-11.1904001-058 --- --- --- ML

L5-03RT HAT01-11.1904001-043 --- --- --- ML

L5-11RB HAT01-11.1904001-108 --- --- --- ML

L5-11RM HAT01-11.1904001-109 --- --- --- ML

L5-11RT HAT01-11.1904001-110 --- --- --- ML

L5-21RB HAT01-11.1904001-104 --- --- --- ML

L5-21RM HAT01-11.1904001-105 --- --- --- ML

L5-21RT HAT01-11.1904001-106 --- --- --- ML

L5-31RB HAT01-11.1904001-100 --- --- --- ML

L5-31RM HAT01-11.1904001-101 --- --- --- ML

L5-31RT HAT01-11.1904001-102 --- --- --- ML

L5-41RB HAT01-11.1904001-096 --- --- --- ML

L5-41RM HAT01-11.1904001-097 --- --- --- ML

L5-41RT HAT01-11.1904001-098 --- --- --- ML

L5-51RB HAT01-11.1904001-092 --- --- --- ML

L5-51RM HAT01-11.1904001-093 --- --- --- ML

L5-51RT HAT01-11.1904001-094 --- --- --- ML

L5-61RB HAT01-11.1904001-088 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests (Continued)

Sample Number Lab ID
Liquid
Limit

Plastic
Limit

Plasticity 
Index

Fines 
Classification

L5-61RM HAT01-11.1904001-089 --- --- --- ML

L5-61RT HAT01-11.1904001-090 --- --- --- ML

L5-01A-RB HAT01-11.1904001-085 --- --- --- ML

L5-01A-RU HAT01-11.1904001-086 --- --- --- ML

L8-01RB HAT01-11.1904001-071 --- --- --- ML

L8-01RM HAT01-11.1904001-059 --- --- --- ML

L8-01RT HAT01-11.1904001-047 --- --- --- ML

L8-02RB HAT01-11.1904001-072 --- --- --- ML

L8-02RM HAT01-11.1904001-060 --- --- --- ML

L8-02RT HAT01-11.1904001-048 --- --- --- ML

L8-03RB HAT01-11.1904001-073 --- --- --- ML

L8-03RM HAT01-11.1904001-061 --- --- --- ML

L8-03RT HAT01-11.1904001-049 --- --- --- ML

L13-02RB HAT01-11.1904001-075 --- --- --- ML

L13-02RM HAT01-11.1904001-063 --- --- --- ML

L13-02RT HAT01-11.1904001-051 --- --- --- ML

L-compW HAT01-11.1904001-080 --- --- --- ML

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-1
Lab ID: HAT01-11.1904001-077

Date/Time sampled: 04/16/2019 1330

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-1
Lab ID: HAT01-11.1904001-077

Date/Time sampled: 04/16/2019 1330

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 5/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None 

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-2
Lab ID: HAT01-11.1904001-074

Date/Time sampled: 04/16/2019 1335

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-2
Lab ID: HAT01-11.1904001-074

Date/Time sampled: 04/16/2019 1335

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-3
Lab ID: HAT01-11.1904001-062

Date/Time sampled: 04/16/2019 1350

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: A-3
Lab ID: HAT01-11.1904001-062

Date/Time sampled: 04/16/2019 1350

Test Date: 3-Jun-19

Color of Moist Sample: Dark Red (2.5YR 3/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency:  Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: ASM-1
Lab ID: HAT01-11.1904001-078

Date/Time sampled: 04/16/2019 830

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: ASM-1
Lab ID: HAT01-11.1904001-078

Date/Time sampled: 04/16/2019 830

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: ASM-2
Lab ID: HAT01-11.1904001-079

Date/Time sampled: 04/16/2019 915

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: ASM-2
Lab ID: HAT01-11.1904001-079

Date/Time sampled: 04/16/2019 915

Test Date: 3-Jun-19

Color of Moist Sample: Red (2.5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

607



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RB
Lab ID: HAT01-11.1904001-065

Date/Time sampled: 04/09/2019 1440

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RB
Lab ID: HAT01-11.1904001-065

Date/Time sampled: 04/09/2019 1440

Test Date: 31-May-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RM
Lab ID: HAT01-11.1904001-053

Date/Time sampled: 04/09/2019 1450

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RM
Lab ID: HAT01-11.1904001-053

Date/Time sampled: 04/09/2019 1450

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red ( 5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RT
Lab ID: HAT01-11.1904001-038

Date/Time sampled: 04/09/2019 1500

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-01RT
Lab ID: HAT01-11.1904001-038

Date/Time sampled: 04/09/2019 1500

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

613



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RB
Lab ID: HAT01-11.1904001-066

Date/Time sampled: 04/09/2019 1100

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

614



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RB
Lab ID: HAT01-11.1904001-066

Date/Time sampled: 04/09/2019 1100

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

615



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RM
Lab ID: HAT01-11.1904001-054

Date/Time sampled: 04/09/2019 1045

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RM
Lab ID: HAT01-11.1904001-054

Date/Time sampled: 04/09/2019 1045

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RT
Lab ID: HAT01-11.1904001-039

Date/Time sampled: 04/09/2019 1000

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-02RT
Lab ID: HAT01-11.1904001-039

Date/Time sampled: 04/09/2019 1000

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RB
Lab ID: HAT01-11.1904001-067

Date/Time sampled: 04/09/2019 1330

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RB
Lab ID: HAT01-11.1904001-067

Date/Time sampled: 04/09/2019 1330

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RM
Lab ID: HAT01-11.1904001-055

Date/Time sampled: 04/09/2019 1400

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RM
Lab ID: HAT01-11.1904001-055

Date/Time sampled: 04/09/2019 1400

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RT
Lab ID: HAT01-11.1904001-040

Date/Time sampled: 04/09/2019 1345

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L3-03RT
Lab ID: HAT01-11.1904001-040

Date/Time sampled: 04/09/2019 1345

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01C
Lab ID: HAT01-11.1904001-034

Date/Time sampled: 04/17/2019 1620

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01C
Lab ID: HAT01-11.1904001-034

Date/Time sampled: 04/17/2019 1620

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RB
Lab ID: HAT01-11.1904001-068

Date/Time sampled: 04/18/2019 740

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RB
Lab ID: HAT01-11.1904001-068

Date/Time sampled: 04/18/2019 740

Test Date: 31-May-19

Color of Moist Sample: Red (2.5 YR 3/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

629



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RM
Lab ID: HAT01-11.1904001-056

Date/Time sampled: 04/18/2019 750

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RM
Lab ID: HAT01-11.1904001-056

Date/Time sampled: 04/18/2019 750

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RT
Lab ID: HAT01-11.1904001-041

Date/Time sampled: 04/18/2019 800

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01RT
Lab ID: HAT01-11.1904001-041

Date/Time sampled: 04/18/2019 800

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RB
Lab ID: HAT01-11.1904001-069

Date/Time sampled: 04/18/2019 1240

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RB
Lab ID: HAT01-11.1904001-069

Date/Time sampled: 04/18/2019 1240

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RM
Lab ID: HAT01-11.1904001-057

Date/Time sampled: 04/18/2019 1235

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RM
Lab ID: HAT01-11.1904001-057

Date/Time sampled: 04/18/2019 1235

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RT
Lab ID: HAT01-11.1904001-042

Date/Time sampled: 04/18/2019 1235

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-02RT
Lab ID: HAT01-11.1904001-042

Date/Time sampled: 04/18/2019 1235

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RB
Lab ID: HAT01-11.1904001-070

Date/Time sampled: 04/18/2019 1020

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RB
Lab ID: HAT01-11.1904001-070

Date/Time sampled: 04/18/2019 1020

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RM
Lab ID: HAT01-11.1904001-058

Date/Time sampled: 04/18/2019 1020

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RM
Lab ID: HAT01-11.1904001-058

Date/Time sampled: 04/18/2019 1020

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RT
Lab ID: HAT01-11.1904001-043

Date/Time sampled: 04/18/2019 1020

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-03RT
Lab ID: HAT01-11.1904001-043

Date/Time sampled: 04/18/2019 1020

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RB
Lab ID: HAT01-11.1904001-108

Date/Time sampled: 04/18/2019 1155

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RB
Lab ID: HAT01-11.1904001-108

Date/Time sampled: 04/18/2019 1155

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RM
Lab ID: HAT01-11.1904001-109

Date/Time sampled: 04/18/2019 1150

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RM
Lab ID: HAT01-11.1904001-109

Date/Time sampled: 04/18/2019 1150

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RT
Lab ID: HAT01-11.1904001-110

Date/Time sampled: 04/18/2019 1200

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-11RT
Lab ID: HAT01-11.1904001-110

Date/Time sampled: 04/18/2019 1200

Test Date: 31-May-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RB
Lab ID: HAT01-11.1904001-104

Date/Time sampled: 04/18/2019 1120

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RB
Lab ID: HAT01-11.1904001-104

Date/Time sampled: 04/18/2019 1120

Test Date: 3-Jun-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

653



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RM
Lab ID: HAT01-11.1904001-105

Date/Time sampled: 04/18/2019 1125

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RM
Lab ID: HAT01-11.1904001-105

Date/Time sampled: 04/18/2019 1125

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RT
Lab ID: HAT01-11.1904001-106

Date/Time sampled: 04/18/2019 1120

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-21RT
Lab ID: HAT01-11.1904001-106

Date/Time sampled: 04/18/2019 1120

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RB
Lab ID: HAT01-11.1904001-100

Date/Time sampled: 04/18/2019 1045

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RB
Lab ID: HAT01-11.1904001-100

Date/Time sampled: 04/18/2019 1045

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RM
Lab ID: HAT01-11.1904001-101

Date/Time sampled: 04/18/2019 1045

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RM
Lab ID: HAT01-11.1904001-101

Date/Time sampled: 04/18/2019 1045

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RT
Lab ID: HAT01-11.1904001-102

Date/Time sampled: 04/18/2019 1045

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-31RT
Lab ID: HAT01-11.1904001-102

Date/Time sampled: 04/18/2019 1045

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RB
Lab ID: HAT01-11.1904001-096

Date/Time sampled: 04/18/2019 945

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RB
Lab ID: HAT01-11.1904001-096

Date/Time sampled: 04/18/2019 945

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RM
Lab ID: HAT01-11.1904001-097

Date/Time sampled: 04/18/2019 945

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RM
Lab ID: HAT01-11.1904001-097

Date/Time sampled: 04/18/2019 945

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RT
Lab ID: HAT01-11.1904001-098

Date/Time sampled: 04/18/2019 945

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-41RT
Lab ID: HAT01-11.1904001-098

Date/Time sampled: 04/18/2019 945

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RB
Lab ID: HAT01-11.1904001-092

Date/Time sampled: 04/18/2019 915

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RB
Lab ID: HAT01-11.1904001-092

Date/Time sampled: 04/18/2019 915

Test Date: 3-Jun-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RM
Lab ID: HAT01-11.1904001-093

Date/Time sampled: 04/18/2019 915

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RM
Lab ID: HAT01-11.1904001-093

Date/Time sampled: 04/18/2019 915

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist 

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RT
Lab ID: HAT01-11.1904001-094

Date/Time sampled: 04/18/2019 915

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-51RT
Lab ID: HAT01-11.1904001-094

Date/Time sampled: 04/18/2019 915

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

675



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RB
Lab ID: HAT01-11.1904001-088

Date/Time sampled: 04/18/2019 830

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

676



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RB
Lab ID: HAT01-11.1904001-088

Date/Time sampled: 04/18/2019 830

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

677



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RM
Lab ID: HAT01-11.1904001-089

Date/Time sampled: 04/18/2019 830

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

678



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RM
Lab ID: HAT01-11.1904001-089

Date/Time sampled: 04/18/2019 830

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

679



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RT
Lab ID: HAT01-11.1904001-090

Date/Time sampled: 04/18/2019 830

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

680



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-61RT
Lab ID: HAT01-11.1904001-090

Date/Time sampled: 04/18/2019 830

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

681



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01A-RB
Lab ID: HAT01-11.1904001-085

Date/Time sampled: 04/17/2019 1650

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

682



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01A-RB
Lab ID: HAT01-11.1904001-085

Date/Time sampled: 04/17/2019 1650

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

683



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01A-RU
Lab ID: HAT01-11.1904001-086

Date/Time sampled: 04/17/2019 1655

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

684



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L5-01A-RU
Lab ID: HAT01-11.1904001-086

Date/Time sampled: 04/17/2019 1655

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: Low

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

685



Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RB
Lab ID: HAT01-11.1904001-071

Date/Time sampled: 04/10/2019 1515

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RB
Lab ID: HAT01-11.1904001-071

Date/Time sampled: 04/10/2019 1515

Test Date: 3-Jun-19

Color of Moist Sample: Dark Red (2.5YR 3/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RM
Lab ID: HAT01-11.1904001-059

Date/Time sampled: 04/11/2019 1530

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RM
Lab ID: HAT01-11.1904001-059

Date/Time sampled: 04/11/2019 1530

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RT
Lab ID: HAT01-11.1904001-047

Date/Time sampled: 04/10/2019 1545

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-01RT
Lab ID: HAT01-11.1904001-047

Date/Time sampled: 04/10/2019 1545

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RB
Lab ID: HAT01-11.1904001-072

Date/Time sampled: 04/10/2019 1620

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RB
Lab ID: HAT01-11.1904001-072

Date/Time sampled: 04/10/2019 1620

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RM
Lab ID: HAT01-11.1904001-060

Date/Time sampled: 04/10/2019 1625

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RM
Lab ID: HAT01-11.1904001-060

Date/Time sampled: 04/10/2019 1625

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RT
Lab ID: HAT01-11.1904001-048

Date/Time sampled: 04/10/2019 1615

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-02RT
Lab ID: HAT01-11.1904001-048

Date/Time sampled: 04/10/2019 1615

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RB
Lab ID: HAT01-11.1904001-073

Date/Time sampled: 04/11/2019 855

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RB
Lab ID: HAT01-11.1904001-073

Date/Time sampled: 04/11/2019 855

Test Date: 3-Jun-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RM
Lab ID: HAT01-11.1904001-061

Date/Time sampled: 04/10/2019 900

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RM
Lab ID: HAT01-11.1904001-061

Date/Time sampled: 04/10/2019 900

Test Date: 3-Jun-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RT
Lab ID: HAT01-11.1904001-049

Date/Time sampled: 04/11/2019 915

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L8-03RT
Lab ID: HAT01-11.1904001-049

Date/Time sampled: 04/11/2019 915

Test Date: 31-May-19

Color of Moist Sample: Yellowish Red (5YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RB
Lab ID: HAT01-11.1904001-075

Date/Time sampled: 04/12/2019 835

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RB
Lab ID: HAT01-11.1904001-075

Date/Time sampled: 04/12/2019 835

Test Date: 3-Jun-19

Color of Moist Sample: Reddish Brown (2.5YR 4/4)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: Low

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RM
Lab ID: HAT01-11.1904001-063

Date/Time sampled: 04/12/2019 850

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

706



Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RM
Lab ID: HAT01-11.1904001-063

Date/Time sampled: 04/12/2019 850

Test Date: 31-May-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RT
Lab ID: HAT01-11.1904001-051

Date/Time sampled: 04/12/2019 900

Test Date: 31-May-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L13-02RT
Lab ID: HAT01-11.1904001-051

Date/Time sampled: 04/12/2019 900

Test Date: 31-May-19

Color of Moist Sample: Red (2.5 YR 4/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: None

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L-compW
Lab ID: HAT01-11.1904001-080

Date/Time sampled: 04/16/2019 1050

Test Date: 3-Jun-19

Liquid Limit

Trial 1 Trial 2 Trial 3
Number of drops:

Pan number:
Weight of pan plus moist soil (g):

Weight of pan plus dry soil (g)
Weight of pan (g):

Gravimetric moisture content (% g/g): --- --- ---

Liquid Limit: ---

Plastic Limit

Trial 1 Trial 2
Pan number:

Weight of pan plus moist soil (g):
Weight of pan plus dry soil (g)

Weight of pan (g):
Gravimetric moisture content (% g/g): --- ---

Plastic Limit: ---

Results
Percent of Sample Retained on #40 Sieve: See Sieve

Liquid Limit: ---
Plastic Limit: ---

Plasticity Index: ---
Classification (Visual Method): ML

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro
Job Number: DB19.1089.00

Sample Number: L-compW
Lab ID: HAT01-11.1904001-080

Date/Time sampled: 04/16/2019 1050

Test Date: 3-Jun-19

Color of Moist Sample: Dark Red (2.5YR 3/6)

Odor: None

Moisture Condition: Moist

HCl Reaction: Strong

Dry Strength: Low

Dilatency: Rapid

Toughness: Low

Plasticity: Non-plastic

Silt (ML)

Laboratory analysis by: D. O'Dowd
Data entered by: A. Baldridge

Checked by: J. Hines

Identification of Inorganic Fine Grained Soils:

Data for Description and Identification of Fines
(Visual-Manual Procedure)

Visual-manual classification of material passing the #40 sieve in lieu of

Atterberg analysis due to non-plasticity:

Descriptive Information:

Preliminary Identification:

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Direct Shear
Consolidated Drained  
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Summary of Consolidated Drained Direct Shear
Estimated Friction Angle and Cohesion

c
Cohesion

φ
Friction Angle

Sample Number Lab ID (psf) (°)

L4-01R HAT01-11.1904002-006 115 31

L4-02R HAT01-11.1904002-008 490 36

L4-03R HAT01-11.1904002-010 503 33

L5-01R HAT01-11.1904002-002 300 37

1The cohesion and friction angle provided represent one possible interpretation of a test 
results.  Qualified persons familiar with the  material and the site should evaluate the test 
results independently prior to use in the intended application.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Consolidated Drained Direct Shear
Peak Stress and Lateral Displacement

Peak Nominal 
Normal Stress

Peak Nominal 
Shear Stress

Peak Relative 
Lateral 

Displacement
Sample Number Lab ID (psf) (psf) (%)

L4-01R (1.74 g/cc) 
(97 psf)

HAT01-11.1904002-006 
(1.74 g/cc) (97 psf) 123 159 3.38

L4-01R (1.75 g/cc) 
(222 psf)

HAT01-11.1904002-006 
(1.75 g/cc) (222 psf) 217 286 6.20

L4-01R (1.80 g/cc) 
(417 psf)

HAT01-11.1904002-006 
(1.80 g/cc) (417 psf) 468 384 2.23

L4-01RT (1.82 g/cc) 
(409 psf)

HAT01-11.1904002-005 
(1.82 g/cc) (409 psf) 426 942 4.88

L4-02R (1.78 g/cc) 
(102 psf)

HAT01-11.1904002-008 
(1.78 g/cc) (102 psf) 101 554 2.29

L4-02R (1.73 g/cc) 
(202 psf)

HAT01-11.1904002-008 
(1.73 g/cc) (202 psf) 202 635 2.40

L4-02R (1.72 g/cc) 
(398 psf)

HAT01-11.1904002-008 
(1.72 g/cc) (398 psf) 404 762 3.67

L4-02RT (1.77 g/cc) 
(363 psf)

HAT01-11.1904002-007 
(1.77 g/cc) (363 psf) 387 643 5.36

L4-03R (1.73 g/cc) 
(100 psf)

HAT01-11.1904002-010 
(1.73 g/cc) (100 psf) 104 583 1.63

L4-03R (1.74 g/cc) 
(207 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (207 psf) 226 618 1.93

L4-03R (1.74 g/cc) 
(413 psf)

HAT01-11.1904002-010 
(1.74 g/cc) (413 psf) 423 773 2.17

L4-03RT  (1.77 g/cc) 
(399 psf)

HAT01-11.1904002-009 
(1.77 g/cc) (399 psf) 400 1049 4.27

L4-11RT (1.75 g/cc) 
(416 psf)

HAT01-11.1904002-003 
(1.75 g/cc) (416 psf) 424 657 2.53

L5-01R (1.76 g/cc) 
(107 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (107 psf) 108 361 3.37

L5-01R (1.74 g/cc) 
(211 psf)

HAT01-11.1904002-002 
(1.74 g/cc) (211 psf) 232 493 4.04

L5-01R (1.76 g/cc) 
(398 psf)

HAT01-11.1904002-002 
(1.76 g/cc) (398 psf) 408 576 3.32

L5-01RT (1.70 g/cc) 
(399 psf)

HAT01-11.1904002-001 
(1.70 g/cc) (399 psf) 403 637 6.80

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Direct Shear Consolidated Drained Composite Data
Sample Number:  L4-01R

Test 1 Test 2 Test 3
Normal Stress (psf) 97 222 417

Final Normal Displacement (in) 0.000 0.004 0.004
Duration (min) 16 16 20

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 123 217 468

Peak Nominal Shear Stress (psf) 159 286 384
Peak Relative Lateral Displacement (%) 3.38 6.20 2.23
Final Relative Lateral Displacement (%) 10.00 10.00 10.01

Peak Normal Displacement (in) -0.017 -0.026 -0.009
Final Normal Displacement (in) -0.031 -0.029 -0.019

Average Displacement Rate (in/min): 0.004 0.004 0.004

Nominal Shear Stress versus Lateral Displacement

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

0

50

100

150

200

250

300

350

400

450

0 0.05 0.1 0.15 0.2 0.25 0.3

N
om

in
al

 S
he

ar
 S

tre
ss

 (p
sf

)

Lateral Displacement (inches)

Test 3

Test 2

Test 1

715



Direct Shear: Shear Stress vs. Normal Stress Plot
Sample: L4-01R 

1 2 3
Peak Nominal Normal Stress (psf): 123 217 468

Peak Nominal Shear Stress (psf): 159 286 384

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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φ=31°

c=115 psf

Estimated Failure Parameters1:
estimated cohesion (c)(psf) = 115
estimated friction angle (ϕ)(°) = 31

1The cohesion and friction angle provided represent one possible interpretation of a failure envelope.  Qualified 
persons familiar with the material and the site should evaluate the test results independently prior to use in the 
intended application.
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.74 g/cc) (97 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

         Initial Sample Properties Consolidation

 Initial Mass (g): 158.26 Normal Stress (psf): 97
Length (cm): 2.54 Final Normal Displacement (in): 0.0004

Diameter (cm): 6.35 Duration (min): 16
Dry Mass (g): 140.17

Area (cm
2
): 31.66 Pre-Shear Sample Properties

Volume (cm
3
): 80.38 Sample Mass (g): 170.76

Assumed Particle Density (g/cm
3
): 2.65 Length (cm): 2.54

Wet Bulk Density (g/cm
3
): 1.97 Volume (cm

3
): 80.38

Wet Bulk Density (pcf): 122.9 Wet Bulk Density (g/cm
3
): 2.12

Dry Bulk Density (g/cm
3
): 1.74 Wet Bulk Density (pcf): 132.6

Dry Bulk Density (pcf): 108.9 Dry Bulk Density (g/cm
3
): 1.74

Water Content (%, g/g): 12.9 Dry Bulk Density (pcf): 108.9
Water Content (%, vol): 22.5 Water Content (%, g/g): 21.8

Porosity (%, vol): 34.2 Water Content (%, vol): 38.06
Void Ratio (e): 0.520 Porosity (%, vol): 34.2

Saturation (%): 65.8 Void Ratio (e): 0.520
Saturation (%): 111.3

 Sample & Test Conditions

Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 123

Visual Description: Cohesive Sand Peak Nominal Shear Stress (psf): 159
USCS Classification: NA Peak Relative Lateral Displacement (%): 3.38

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.00
Liquid Limit: NA Peak Normal Displacement (in): -0.017

Soil Structure/Preparation: Intact Final Normal Displacement (in): -0.031
Date/Time Test Initiated: 5/30/19 820 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is assumed to be equal to the post-test sample mass (since the pre-shear 

mass is impossible to determine); and, the post-test mass was obtained prior to removal of the sample from the 

test apparatus and thus may include a small amount of water held within the apparatus potentially resulting in 

exagerated pre-shear saturation percentage.  The target displacement rate was determined for test sample #1 

and used for remaining test samples for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.74 g/cc) (97 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.75 g/cc) (222 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

         Initial Sample Properties Consolidation

 Initial Mass (g): 158.3 Normal Stress (psf): 222
Length (cm): 2.53 Final Normal Displacement (in): 0.004

Diameter (cm): 6.35 Duration (min): 16
Dry Mass (g): 140.23

Area (cm
2
): 31.71 Pre-Shear Sample Properties

Volume (cm
3
): 80.26 Sample Mass (g): 169.54

Assumed Particle Density (g/cm
3
): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm
3
): 1.97 Volume (cm

3
): 79.88

Wet Bulk Density (pcf): 123.1 Wet Bulk Density (g/cm
3
): 2.12

Dry Bulk Density (g/cm
3
): 1.75 Wet Bulk Density (pcf): 132.5

Dry Bulk Density (pcf): 109.1 Dry Bulk Density (g/cm
3
): 1.76

Water Content (%, g/g): 12.9 Dry Bulk Density (pcf): 109.6
Water Content (%, vol): 22.5 Water Content (%, g/g): 20.9

Porosity (%, vol): 34.1 Water Content (%, vol): 36.69
Void Ratio (e): 0.517 Porosity (%, vol): 33.8

Saturation (%): 66.1 Void Ratio (e): 0.509
Saturation (%): 108.7

 Sample & Test Conditions

Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 217

Visual Description: Cohesive Sand Peak Nominal Shear Stress (psf): 286
USCS Classification: NA Peak Relative Lateral Displacement (%): 6.20

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.00
Liquid Limit: NA Peak Normal Displacement (in): -0.026

Soil Structure/Preparation: Intact Final Normal Displacement (in): -0.029
Date/Time Test Initiated: 5/30/19 1021 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is assumed to be equal to the post-test sample mass (since the pre-shear 

mass is impossible to determine); and, the post-test mass was obtained prior to removal of the sample from the 

test apparatus and thus may include a small amount of water held within the apparatus potentially resulting in 

exagerated pre-shear saturation percentage.  The target displacement rate was determined for test sample #1 

and used for remaining test samples for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.75 g/cc) (222 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.80 g/cc) (417 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

         Initial Sample Properties Consolidation

 Initial Mass (g): 161.99 Normal Stress (psf): 417
Length (cm): 2.52 Final Normal Displacement (in): 0.004

Diameter (cm): 6.35 Duration (min): 20
Dry Mass (g): 143.68

Area (cm
2
): 31.63 Pre-Shear Sample Properties

Volume (cm
3
): 79.71 Sample Mass (g): 171.34

Assumed Particle Density (g/cm
3
): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm
3
): 2.03 Volume (cm

3
): 79.78

Wet Bulk Density (pcf): 126.9 Wet Bulk Density (g/cm
3
): 2.15

Dry Bulk Density (g/cm
3
): 1.80 Wet Bulk Density (pcf): 134.1

Dry Bulk Density (pcf): 112.5 Dry Bulk Density (g/cm
3
): 1.80

Water Content (%, g/g): 12.7 Dry Bulk Density (pcf): 112.4
Water Content (%, vol): 23.0 Water Content (%, g/g): 19.3

Porosity (%, vol): 32.0 Water Content (%, vol): 34.67
Void Ratio (e): 0.470 Porosity (%, vol): 32.0

Saturation (%): 71.8 Void Ratio (e): 0.471
Saturation (%): 108.2

 Sample & Test Conditions

Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 468

Visual Description: Cohesive Sand Peak Nominal Shear Stress (psf): 384
USCS Classification: NA Peak Relative Lateral Displacement (%): 2.23

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.009

Soil Structure/Preparation: Intact Final Normal Displacement (in): -0.019
Date/Time Test Initiated: 5/31/19 1258 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is assumed to be equal to the post-test sample mass (since the pre-shear 

mass is impossible to determine); and, the post-test mass was obtained prior to removal of the sample from the 

test apparatus and thus may include a small amount of water held within the apparatus potentially resulting in 

exagerated pre-shear saturation percentage.  The target displacement rate was determined for test sample #1 

and used for remaining test samples for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.80 g/cc) (417 psf)
Lab ID: HAT01-11.1904002-006

Date/Time sampled: 04/17/2019 1100

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-01RT

Test 1 Test 2 Test 3
Normal Stress (psf) 409 NA NA

Final Normal Displacement (in) 0.008
Duration (min) 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 426

Peak Nominal Shear Stress (psf) 942
Peak Relative Lateral Displacement (%) 4.88
Final Relative Lateral Displacement (%) 10.01

Peak Normal Displacement (in) -0.026
Final Normal Displacement (in) -0.046

Average Displacement Rate (in/min): 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01RT (1.82 g/cc) (409 psf)
Lab ID: HAT01-11.1904002-005 (1.82 g/cc) (409 psf)

Date/Time sampled: 04/17/2019 1100

         Initial Sample Properties Consolidation
 Initial Mass (g): 165.04 Normal Stress (psf): 409

Length (cm): 2.54 Final Normal Displacement (in): 0.008
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 146.43
Area (cm 2 ): 31.65 Pre-Shear Sample Properties

Volume (cm 3 ): 80.29 Sample Mass (g): 174.65
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 2.06 Volume (cm 3 ): 79.65
Wet Bulk Density (pcf): 128.3 Wet Bulk Density (g/cm 3 ): 2.19

Dry Bulk Density (g/cm 3 ): 1.82 Wet Bulk Density (pcf): 136.9
Dry Bulk Density (pcf): 113.8 Dry Bulk Density (g/cm 3 ): 1.84

Water Content (%, g/g): 12.7 Dry Bulk Density (pcf): 114.8
Water Content (%, vol): 23.2 Water Content (%, g/g): 19.3

Porosity (%, vol): 31.2 Water Content (%, vol): 35.43
Void Ratio (e): 0.453 Porosity (%, vol): 30.6

Saturation (%): 74.3 Void Ratio (e): 0.441
Saturation (%): 115.7

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 426

Visual Description: Silty cohesive clay Peak Nominal Shear Stress (psf): 942
USCS Classification: NA Peak Relative Lateral Displacement (%): 4.88

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.026

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.046
Date/Time Test Initiated: 8/13/19 1443 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01RT (1.82 g/cc) (409 psf)
Lab ID: HAT01-11.1904002-005 (1.82 g/cc) (409 psf)

Date/Time sampled: 04/17/2019 1100

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-02R

Test 1 Test 2 Test 3
Normal Stress (psf) 102 202 398

Final Normal Displacement (in) 0.003 0.004 0.011
Duration (min) 16 20 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 101 202 404

Peak Nominal Shear Stress (psf) 554 635 762
Peak Relative Lateral Displacement (%) 2.29 2.40 3.67
Final Relative Lateral Displacement (%) 10.02 10.01 10.01

Peak Normal Displacement (in) -0.028 -0.020 -0.020
Final Normal Displacement (in) -0.040 -0.034 -0.047

Average Displacement Rate (in/min): 0.004 0.004 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Direct Shear: Shear Stress vs. Normal Stress Plot
Sample: L4-02R

1 2 3
Peak Nominal Normal Stress (psf): 101 202 404

Peak Nominal Shear Stress (psf): 554 635 762

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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0.73"

1.01"

φ=35.9°

c=490 psf

Estimated Failure Parameters1:
estimated cohesion (c)(psf) = 490
estimated friction angle (ϕ)(°) = 36

1The cohesion and friction angle provided represent one possible interpretation of a failure envelope.  Qualified 
persons familiar with the material and the site should evaluate the test results independently prior to use in the 
intended application.
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.78 g/cc) (102 psf)
Lab ID: HAT01-11.1904002-008 (1.78 g/cc) (102 psf)

Date/Time sampled: 04/17/2019 1300

         Initial Sample Properties Consolidation
 Initial Mass (g): 160.06 Normal Stress (psf): 102

Length (cm): 2.54 Final Normal Displacement (in): 0.003
Diameter (cm): 6.34 Duration (min): 16

Dry Mass (g): 142.61
Area (cm 2 ): 31.58 Pre-Shear Sample Properties

Volume (cm 3 ): 80.15 Sample Mass (g): 169.51
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.53

Wet Bulk Density (g/cm 3 ): 2.00 Volume (cm 3 ): 79.85
Wet Bulk Density (pcf): 124.7 Wet Bulk Density (g/cm 3 ): 2.12

Dry Bulk Density (g/cm 3 ): 1.78 Wet Bulk Density (pcf): 132.5
Dry Bulk Density (pcf): 111.1 Dry Bulk Density (g/cm 3 ): 1.79

Water Content (%, g/g): 12.2 Dry Bulk Density (pcf): 111.5
Water Content (%, vol): 21.8 Water Content (%, g/g): 18.9

Porosity (%, vol): 32.9 Water Content (%, vol): 33.69
Void Ratio (e): 0.489 Porosity (%, vol): 32.6

Saturation (%): 66.3 Void Ratio (e): 0.484
Saturation (%): 103.3

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 101

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 554
USCS Classification: NA Peak Relative Lateral Displacement (%): 2.29

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.02
Liquid Limit: NA Peak Normal Displacement (in): -0.028

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.040
Date/Time Test Initiated: 8/22/19  1005 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.78 g/cc) (102 psf)
Lab ID: HAT01-11.1904002-008 (1.78 g/cc) (102 psf)

Date/Time sampled: 04/17/2019 1300

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.73 g/cc) (202 psf)
Lab ID: HAT01-11.1904002-008 (1.73 g/cc) (202 psf)

Date/Time sampled: 04/17/2019 1300

         Initial Sample Properties Consolidation
 Initial Mass (g): 160.63 Normal Stress (psf): 202

Length (cm): 2.54 Final Normal Displacement (in): 0.004
Diameter (cm): 6.44 Duration (min): 20

Dry Mass (g): 143.07
Area (cm 2 ): 32.52 Pre-Shear Sample Properties

Volume (cm 3 ): 82.54 Sample Mass (g): 169.51
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.95 Volume (cm 3 ): 81.98
Wet Bulk Density (pcf): 121.5 Wet Bulk Density (g/cm 3 ): 2.07

Dry Bulk Density (g/cm 3 ): 1.73 Wet Bulk Density (pcf): 129.1
Dry Bulk Density (pcf): 108.2 Dry Bulk Density (g/cm 3 ): 1.75

Water Content (%, g/g): 12.3 Dry Bulk Density (pcf): 108.9
Water Content (%, vol): 21.3 Water Content (%, g/g): 18.5

Porosity (%, vol): 34.6 Water Content (%, vol): 32.25
Void Ratio (e): 0.529 Porosity (%, vol): 34.1

Saturation (%): 61.5 Void Ratio (e): 0.519
Saturation (%): 94.4

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 202

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 635
USCS Classification: NA Peak Relative Lateral Displacement (%): 2.40

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.020

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.034
Date/Time Test Initiated: 8/22/19  1307 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.73 g/cc) (202 psf)
Lab ID: HAT01-11.1904002-008 (1.73 g/cc) (202 psf)

Date/Time sampled: 04/17/2019 1300

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.72 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-008 (1.72 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1300

         Initial Sample Properties Consolidation
 Initial Mass (g): 157.74 Normal Stress (psf): 398

Length (cm): 2.54 Final Normal Displacement (in): 0.011
Diameter (cm): 6.34 Duration (min): 16

Dry Mass (g): 138.06
Area (cm 2 ): 31.61 Pre-Shear Sample Properties

Volume (cm 3 ): 80.19 Sample Mass (g): 165.83
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.51

Wet Bulk Density (g/cm 3 ): 1.97 Volume (cm 3 ): 79.36
Wet Bulk Density (pcf): 122.8 Wet Bulk Density (g/cm 3 ): 2.09

Dry Bulk Density (g/cm 3 ): 1.72 Wet Bulk Density (pcf): 130.5
Dry Bulk Density (pcf): 107.5 Dry Bulk Density (g/cm 3 ): 1.74

Water Content (%, g/g): 14.3 Dry Bulk Density (pcf): 108.6
Water Content (%, vol): 24.5 Water Content (%, g/g): 20.1

Porosity (%, vol): 35.0 Water Content (%, vol): 34.99
Void Ratio (e): 0.539 Porosity (%, vol): 34.4

Saturation (%): 70.0 Void Ratio (e): 0.523
Saturation (%): 101.9

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 404

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 762
USCS Classification: NA Peak Relative Lateral Displacement (%): 3.67

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.020

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.047
Date/Time Test Initiated: 8/12/19 847 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02R (1.72 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-008 (1.72 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1300

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-02RT

Test 1 Test 2 Test 3
Normal Stress (psf) 363 NA NA

Final Normal Displacement (in) 0.015
Duration (min) 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 387

Peak Nominal Shear Stress (psf) 643
Peak Relative Lateral Displacement (%) 5.36
Final Relative Lateral Displacement (%) 10.01

Peak Normal Displacement (in) -0.011
Final Normal Displacement (in) -0.021

Average Displacement Rate (in/min): 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02RT (1.77 g/cc) (363 psf)
Lab ID: HAT01-11.1904002-007 (1.77 g/cc) (363 psf)

Date/Time sampled: 04/17/2019 1300

         Initial Sample Properties Consolidation
 Initial Mass (g): 155.37 Normal Stress (psf): 363

Length (cm): 2.54 Final Normal Displacement (in): 0.015
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 142.4
Area (cm 2 ): 31.63 Pre-Shear Sample Properties

Volume (cm 3 ): 80.24 Sample Mass (g): 167.44
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.50

Wet Bulk Density (g/cm 3 ): 1.94 Volume (cm 3 ): 78.96
Wet Bulk Density (pcf): 120.9 Wet Bulk Density (g/cm 3 ): 2.12

Dry Bulk Density (g/cm 3 ): 1.77 Wet Bulk Density (pcf): 132.4
Dry Bulk Density (pcf): 110.8 Dry Bulk Density (g/cm 3 ): 1.80

Water Content (%, g/g): 9.1 Dry Bulk Density (pcf): 112.6
Water Content (%, vol): 16.2 Water Content (%, g/g): 17.6

Porosity (%, vol): 33.0 Water Content (%, vol): 31.71
Void Ratio (e): 0.493 Porosity (%, vol): 31.9

Saturation (%): 48.9 Void Ratio (e): 0.469
Saturation (%): 99.3

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 387

Visual Description: Cohesive sand Peak Nominal Shear Stress (psf): 643
USCS Classification: NA Peak Relative Lateral Displacement (%): 5.36

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.011

Soil Structure/Preparation: In-situ Final Normal Displacement (in): -0.021
Date/Time Test Initiated: 10/15/19 839 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-02RT (1.77 g/cc) (363 psf)
Lab ID: HAT01-11.1904002-007 (1.77 g/cc) (363 psf)

Date/Time sampled: 04/17/2019 1300

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-03R

Test 1 Test 2 Test 3
Normal Stress (psf) 100 207 413

Final Normal Displacement (in) 0.001 0.004 0.007
Duration (min) 16 20 32

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 104 226 423

Peak Nominal Shear Stress (psf) 583 618 773
Peak Relative Lateral Displacement (%) 1.63 1.93 2.17
Final Relative Lateral Displacement (%) 10.01 10.02 10.02

Peak Normal Displacement (in) -0.017 -0.014 -0.011
Final Normal Displacement (in) -0.062 -0.040 -0.029

Average Displacement Rate (in/min): 0.004 0.004 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Direct Shear: Shear Stress vs. Normal Stress Plot
Sample: L4-03R

1 2 3
Peak Nominal Normal Stress (psf): 104 226 423

Peak Nominal Shear Stress (psf): 583 618 773

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Peak Nominal Normal Stress (psf)

0.74"

1.12"

φ=33.5°

c=503 psf

Estimated Failure Parameters1:
estimated cohesion (c)(psf) = 503
estimated friction angle (ϕ)(°) = 33

1The cohesion and friction angle provided represent one possible interpretation of a failure envelope.  Qualified 
persons familiar with the material and the site should evaluate the test results independently prior to use in the 
intended application.
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.73 g/cc) (100 psf)
Lab ID: HAT01-11.1904002-010 (1.73 g/cc) (100 psf)

Date/Time sampled: 04/17/2019 1415

         Initial Sample Properties Consolidation
 Initial Mass (g): 156.93 Normal Stress (psf): 100

Length (cm): 2.54 Final Normal Displacement (in): 0.001
Diameter (cm): 6.34 Duration (min): 16

Dry Mass (g): 138.55
Area (cm 2 ): 31.61 Pre-Shear Sample Properties

Volume (cm 3 ): 80.16 Sample Mass (g): 168.74
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.53

Wet Bulk Density (g/cm 3 ): 1.96 Volume (cm 3 ): 80.00
Wet Bulk Density (pcf): 122.2 Wet Bulk Density (g/cm 3 ): 2.11

Dry Bulk Density (g/cm 3 ): 1.73 Wet Bulk Density (pcf): 131.7
Dry Bulk Density (pcf): 107.9 Dry Bulk Density (g/cm 3 ): 1.73

Water Content (%, g/g): 13.3 Dry Bulk Density (pcf): 108.1
Water Content (%, vol): 22.9 Water Content (%, g/g): 21.8

Porosity (%, vol): 34.8 Water Content (%, vol): 37.74
Void Ratio (e): 0.533 Porosity (%, vol): 34.6

Saturation (%): 65.9 Void Ratio (e): 0.530
Saturation (%): 108.9

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 104

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 583
USCS Classification: NA Peak Relative Lateral Displacement (%): 1.63

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.017

Soil Structure/Preparation: In-situ Final Normal Displacement (in): -0.062
Date/Time Test Initiated: 8/9/19 920 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.73 g/cc) (100 psf)
Lab ID: HAT01-11.1904002-010 (1.73 g/cc) (100 psf)

Date/Time sampled: 04/17/2019 1415

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (207 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (207 psf) 

Date/Time sampled: 04/17/2019 1415

         Initial Sample Properties Consolidation
 Initial Mass (g): 158.27 Normal Stress (psf): 207

Length (cm): 2.54 Final Normal Displacement (in): 0.004
Diameter (cm): 6.35 Duration (min): 20

Dry Mass (g): 139.67
Area (cm 2 ): 31.63 Pre-Shear Sample Properties

Volume (cm 3 ): 80.28 Sample Mass (g): 167.03
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.97 Volume (cm 3 ): 79.86
Wet Bulk Density (pcf): 123.1 Wet Bulk Density (g/cm 3 ): 2.09

Dry Bulk Density (g/cm 3 ): 1.74 Wet Bulk Density (pcf): 130.6
Dry Bulk Density (pcf): 108.6 Dry Bulk Density (g/cm 3 ): 1.75

Water Content (%, g/g): 13.3 Dry Bulk Density (pcf): 109.2
Water Content (%, vol): 23.2 Water Content (%, g/g): 19.6

Porosity (%, vol): 34.3 Water Content (%, vol): 34.26
Void Ratio (e): 0.523 Porosity (%, vol): 34.0

Saturation (%): 67.5 Void Ratio (e): 0.515
Saturation (%): 100.8

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 226

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 618
USCS Classification: NA Peak Relative Lateral Displacement (%): 1.93

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.02
Liquid Limit: NA Peak Normal Displacement (in): -0.014

Soil Structure/Preparation: In-situ Final Normal Displacement (in): -0.040
Date/Time Test Initiated: 8/22/19  1308 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (207 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (207 psf) 

Date/Time sampled: 04/17/2019 1415

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (413 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (413 psf) 

Date/Time sampled: 04/17/2019 1415

         Initial Sample Properties Consolidation
 Initial Mass (g): 157.98 Normal Stress (psf): 413

Length (cm): 2.54 Final Normal Displacement (in): 0.007
Diameter (cm): 6.35 Duration (min): 32

Dry Mass (g): 139.87
Area (cm 2 ): 31.62 Pre-Shear Sample Properties

Volume (cm 3 ): 80.25 Sample Mass (g): 165.69
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.97 Volume (cm 3 ): 79.55
Wet Bulk Density (pcf): 122.9 Wet Bulk Density (g/cm 3 ): 2.08

Dry Bulk Density (g/cm 3 ): 1.74 Wet Bulk Density (pcf): 130.0
Dry Bulk Density (pcf): 108.8 Dry Bulk Density (g/cm 3 ): 1.76

Water Content (%, g/g): 12.9 Dry Bulk Density (pcf): 109.8
Water Content (%, vol): 22.6 Water Content (%, g/g): 18.5

Porosity (%, vol): 34.2 Water Content (%, vol): 32.46
Void Ratio (e): 0.520 Porosity (%, vol): 33.6

Saturation (%): 65.9 Void Ratio (e): 0.507
Saturation (%): 96.5

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 423

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 773
USCS Classification: NA Peak Relative Lateral Displacement (%): 2.17

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.02
Liquid Limit: NA Peak Normal Displacement (in): -0.011

Soil Structure/Preparation: In-situ Final Normal Displacement (in): -0.029
Date/Time Test Initiated: 8/23/19  800 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03R (1.74 g/cc) (413 psf)
Lab ID: HAT01-11.1904002-010 (1.74 g/cc) (413 psf) 

Date/Time sampled: 04/17/2019 1415

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-03RT

Test 1 Test 2 Test 3
Normal Stress (psf) 399 NA NA

Final Normal Displacement (in) 0.008
Duration (min) 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 400

Peak Nominal Shear Stress (psf) 1,049
Peak Relative Lateral Displacement (%) 4.27
Final Relative Lateral Displacement (%) 10.01

Peak Normal Displacement (in) -0.038
Final Normal Displacement (in) -0.046

Average Displacement Rate (in/min): 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03RT  (1.77 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-009 (1.77 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1415

         Initial Sample Properties Consolidation
 Initial Mass (g): 157.31 Normal Stress (psf): 399

Length (cm): 2.54 Final Normal Displacement (in): 0.008
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 142.28
Area (cm 2 ): 31.64 Pre-Shear Sample Properties

Volume (cm 3 ): 80.27 Sample Mass (g): 168.16
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.96 Volume (cm 3 ): 79.63
Wet Bulk Density (pcf): 122.3 Wet Bulk Density (g/cm 3 ): 2.11

Dry Bulk Density (g/cm 3 ): 1.77 Wet Bulk Density (pcf): 131.8
Dry Bulk Density (pcf): 110.7 Dry Bulk Density (g/cm 3 ): 1.79

Water Content (%, g/g): 10.6 Dry Bulk Density (pcf): 111.5
Water Content (%, vol): 18.7 Water Content (%, g/g): 18.2

Porosity (%, vol): 33.1 Water Content (%, vol): 32.50
Void Ratio (e): 0.495 Porosity (%, vol): 32.6

Saturation (%): 56.5 Void Ratio (e): 0.483
Saturation (%): 99.8

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 400

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 1,049
USCS Classification: NA Peak Relative Lateral Displacement (%): 4.27

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.038

Soil Structure/Preparation: In-situ Final Normal Displacement (in): -0.046
Date/Time Test Initiated: 8/14/19 904 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-03RT  (1.77 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-009 (1.77 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1415

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L4-11RT

Test 1 Test 2 Test 3
Normal Stress (psf) 416 NA NA

Final Normal Displacement (in) 0.009
Duration (min) 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 424

Peak Nominal Shear Stress (psf) 657
Peak Relative Lateral Displacement (%) 2.53
Final Relative Lateral Displacement (%) 10.01

Peak Normal Displacement (in) -0.013
Final Normal Displacement (in) -0.036

Average Displacement Rate (in/min): 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-11RT (1.75 g/cc) (416 psf)
Lab ID: HAT01-11.1904002-003 (1.75 g/cc) (416 psf)

Date/Time sampled: 04/17/2019 1540

         Initial Sample Properties Consolidation
 Initial Mass (g): 154.67 Normal Stress (psf): 416

Length (cm): 2.54 Final Normal Displacement (in): 0.009
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 140.38
Area (cm 2 ): 31.64 Pre-Shear Sample Properties

Volume (cm 3 ): 80.27 Sample Mass (g): 164.73
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.93 Volume (cm 3 ): 79.60
Wet Bulk Density (pcf): 120.3 Wet Bulk Density (g/cm 3 ): 2.07

Dry Bulk Density (g/cm 3 ): 1.75 Wet Bulk Density (pcf): 129.2
Dry Bulk Density (pcf): 109.2 Dry Bulk Density (g/cm 3 ): 1.76

Water Content (%, g/g): 10.2 Dry Bulk Density (pcf): 110.1
Water Content (%, vol): 17.8 Water Content (%, g/g): 17.3

Porosity (%, vol): 34.0 Water Content (%, vol): 30.59
Void Ratio (e): 0.515 Porosity (%, vol): 33.4

Saturation (%): 52.4 Void Ratio (e): 0.503
Saturation (%): 91.5

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 424

Visual Description: Cohesive sand Peak Nominal Shear Stress (psf): 657
USCS Classification: NA Peak Relative Lateral Displacement (%): 2.53

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.013

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.036
Date/Time Test Initiated: 10/15/19 835 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-11RT (1.75 g/cc) (416 psf)
Lab ID: HAT01-11.1904002-003 (1.75 g/cc) (416 psf)

Date/Time sampled: 04/17/2019 1540

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L5-01R

Test 1 Test 2 Test 3
Normal Stress (psf) 107 211 398

Final Normal Displacement (in) 0.001 0.005 0.007
Duration (min) 16 16 32

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 108 232 408

Peak Nominal Shear Stress (psf) 361 493 576
Peak Relative Lateral Displacement (%) 3.37 4.04 3.32
Final Relative Lateral Displacement (%) 10.01 10.00 10.01

Peak Normal Displacement (in) -0.026 -0.020 -0.019
Final Normal Displacement (in) -0.046 -0.047 -0.033

Average Displacement Rate (in/min): 0.004 0.004 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Direct Shear: Shear Stress vs. Normal Stress Plot
Sample: L5-01R

1 2 3
Peak Nominal Normal Stress (psf): 108 232 408

Peak Nominal Shear Stress (psf): 361 493 576

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Peak Nominal Normal Stress (psf)

0.78"

1.03"

φ=37.1°

c=300 psf

Estimated Failure Parameters1:
estimated cohesion (c)(psf) = 300
estimated friction angle (ϕ)(°) = 37

1The cohesion and friction angle provided represent one possible interpretation of a failure envelope.  Qualified 
persons familiar with the material and the site should evaluate the test results independently prior to use in the 
intended application.
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (107 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (107 psf)

Date/Time sampled: 04/17/2019 1655

         Initial Sample Properties Consolidation
 Initial Mass (g): 160.38 Normal Stress (psf): 107

Length (cm): 2.54 Final Normal Displacement (in): 0.001
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 141.31
Area (cm 2 ): 31.65 Pre-Shear Sample Properties

Volume (cm 3 ): 80.36 Sample Mass (g): 171.54
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.54

Wet Bulk Density (g/cm 3 ): 2.00 Volume (cm 3 ): 80.31
Wet Bulk Density (pcf): 124.6 Wet Bulk Density (g/cm 3 ): 2.14

Dry Bulk Density (g/cm 3 ): 1.76 Wet Bulk Density (pcf): 133.3
Dry Bulk Density (pcf): 109.8 Dry Bulk Density (g/cm 3 ): 1.76

Water Content (%, g/g): 13.5 Dry Bulk Density (pcf): 109.8
Water Content (%, vol): 23.7 Water Content (%, g/g): 21.4

Porosity (%, vol): 33.6 Water Content (%, vol): 37.64
Void Ratio (e): 0.507 Porosity (%, vol): 33.6

Saturation (%): 70.5 Void Ratio (e): 0.506
Saturation (%): 112.0

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 108

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 361
USCS Classification: NA Peak Relative Lateral Displacement (%): 3.37

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.026

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.046
Date/Time Test Initiated: 8/22/19  1003 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (107 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (107 psf)

Date/Time sampled: 04/17/2019 1655

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement

754
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.74 g/cc) (211 psf)
Lab ID: HAT01-11.1904002-002 (1.74 g/cc) (211 psf)

Date/Time sampled: 04/17/2019 1655

         Initial Sample Properties Consolidation
 Initial Mass (g): 158.06 Normal Stress (psf): 211

Length (cm): 2.54 Final Normal Displacement (in): 0.005
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 139.67
Area (cm 2 ): 31.62 Pre-Shear Sample Properties

Volume (cm 3 ): 80.22 Sample Mass (g): 173.33
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 1.97 Volume (cm 3 ): 79.81
Wet Bulk Density (pcf): 123.0 Wet Bulk Density (g/cm 3 ): 2.17

Dry Bulk Density (g/cm 3 ): 1.74 Wet Bulk Density (pcf): 135.6
Dry Bulk Density (pcf): 108.7 Dry Bulk Density (g/cm 3 ): 1.75

Water Content (%, g/g): 13.2 Dry Bulk Density (pcf): 109.3
Water Content (%, vol): 22.9 Water Content (%, g/g): 24.1

Porosity (%, vol): 34.3 Water Content (%, vol): 42.18
Void Ratio (e): 0.522 Porosity (%, vol): 34.0

Saturation (%): 66.8 Void Ratio (e): 0.514
Saturation (%): 124.2

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 232

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 493
USCS Classification: NA Peak Relative Lateral Displacement (%): 4.04

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.00
Liquid Limit: NA Peak Normal Displacement (in): -0.020

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.047
Date/Time Test Initiated: 8/9/19 1421 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.74 g/cc) (211 psf)
Lab ID: HAT01-11.1904002-002 (1.74 g/cc) (211 psf)

Date/Time sampled: 04/17/2019 1655

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1655

         Initial Sample Properties Consolidation
 Initial Mass (g): 160.84 Normal Stress (psf): 398

Length (cm): 2.54 Final Normal Displacement (in): 0.007
Diameter (cm): 6.35 Duration (min): 32

Dry Mass (g): 141.5
Area (cm 2 ): 31.63 Pre-Shear Sample Properties

Volume (cm 3 ): 80.28 Sample Mass (g): 170.28
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.52

Wet Bulk Density (g/cm 3 ): 2.00 Volume (cm 3 ): 79.68
Wet Bulk Density (pcf): 125.1 Wet Bulk Density (g/cm 3 ): 2.14

Dry Bulk Density (g/cm 3 ): 1.76 Wet Bulk Density (pcf): 133.4
Dry Bulk Density (pcf): 110.0 Dry Bulk Density (g/cm 3 ): 1.78

Water Content (%, g/g): 13.7 Dry Bulk Density (pcf): 110.9
Water Content (%, vol): 24.1 Water Content (%, g/g): 20.3

Porosity (%, vol): 33.5 Water Content (%, vol): 36.12
Void Ratio (e): 0.503 Porosity (%, vol): 33.0

Saturation (%): 72.0 Void Ratio (e): 0.492
Saturation (%): 109.5

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 408

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 576
USCS Classification: NA Peak Relative Lateral Displacement (%): 3.32

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.019

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.033
Date/Time Test Initiated: 8/23/19  758 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01R (1.76 g/cc) (398 psf)
Lab ID: HAT01-11.1904002-002 (1.76 g/cc) (398 psf)

Date/Time sampled: 04/17/2019 1655

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Sample Number: L5-01RT

Test 1 Test 2 Test 3
Normal Stress (psf) 399 NA NA

Final Normal Displacement (in) 0.010
Duration (min) 16

Test 1 Test 2 Test 3
Peak Nominal Normal Stress (psf) 403

Peak Nominal Shear Stress (psf) 637
Peak Relative Lateral Displacement (%) 6.80
Final Relative Lateral Displacement (%) 10.01

Peak Normal Displacement (in) -0.027
Final Normal Displacement (in) -0.034

Average Displacement Rate (in/min): 0.004

Nominal Shear Stress versus Lateral Displacement

Direct Shear Consolidated Drained Composite Data

Consolidation Composite Data

Shear Composite Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RT (1.70 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-001 (1.70 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1655

         Initial Sample Properties Consolidation
 Initial Mass (g): 153.5 Normal Stress (psf): 399

Length (cm): 2.54 Final Normal Displacement (in): 0.010
Diameter (cm): 6.35 Duration (min): 16

Dry Mass (g): 136.2
Area (cm 2 ): 31.62 Pre-Shear Sample Properties

Volume (cm 3 ): 80.25 Sample Mass (g): 166.4
Assumed Particle Density (g/cm 3 ): 2.65 Length (cm): 2.51

Wet Bulk Density (g/cm 3 ): 1.91 Volume (cm 3 ): 79.49
Wet Bulk Density (pcf): 119.4 Wet Bulk Density (g/cm 3 ): 2.09

Dry Bulk Density (g/cm 3 ): 1.70 Wet Bulk Density (pcf): 130.7
Dry Bulk Density (pcf): 106.0 Dry Bulk Density (g/cm 3 ): 1.71

Water Content (%, g/g): 12.7 Dry Bulk Density (pcf): 107.0
Water Content (%, vol): 21.6 Water Content (%, g/g): 22.2

Porosity (%, vol): 36.0 Water Content (%, vol): 37.99
Void Ratio (e): 0.561 Porosity (%, vol): 35.3

Saturation (%): 60.0 Void Ratio (e): 0.547
Saturation (%): 107.5

 Sample & Test Conditions
Shear Device: Trautwein DigiShear Shear Data

Condition of test: Inundated Test Duration (min): 60
Failure Determination: Peak Shear Stress Peak Nominal Normal Stress (psf): 403

Visual Description: Silty cohesive sand Peak Nominal Shear Stress (psf): 637
USCS Classification: NA Peak Relative Lateral Displacement (%): 6.80

Plastic Limit: NA Final Relative Lateral Displacement (%): 10.01
Liquid Limit: NA Peak Normal Displacement (in): -0.027

Soil Structure/Preparation: In-Situ Final Normal Displacement (in): -0.034
Date/Time Test Initiated: 8/13/19 1441 Average Displacement Rate (in/min): 0.004

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Direct Shear Consolidated Drained Data, ASTM D3080

Notes: The pre-shear sample mass is set equal to the post-test sample mass (since the pre-shear mass is 
impossible to determine); and, the post-test mass is considered approximate as some water loss may occur 
before obtaining the weight, or some excess water may be held within the apparatus at the time the weight is 
recorded.  The target displacement rate was determined for test sample #1 and used for remaining test samples 
for consistency.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L5-01RT (1.70 g/cc) (399 psf)
Lab ID: HAT01-11.1904002-001 (1.70 g/cc) (399 psf)

Date/Time sampled: 04/17/2019 1655

Direct Shear Consolidated Drained Data, ASTM D3080

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Nominal Shear Stress versus Lateral Displacement

Deformation versus Square Root of Time Normal Displacement versus Lateral Displacement
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Collapse Potential 
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Summary of Collapse Potential Testing

Pressure at 
Inundation Collapse Potential (I c ) 

Sample Number Lab ID  (psf) (%)

L4-01R 
(1.79 g/cc) (1,044 psf)

HAT01-11.1904002-006 
(1.79 g/cc) (1,044 psf) 1,044 0.02

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.79 g/cc) (1,044 psf)
Lab ID: HAT01-11.1904002-006 (1.79 g/cc) (1,044 psf)

Date/Time sampled: 04/17/2019 1100

 Initial Mass (g): 160.71 Visual Description of Sample: Cohesive Sand
Length (cm): 2.534 USCS Classification: NA

Diameter (cm): 6.34 Plastic Limit: NA
Area (cm

2
): 31.57 Liquid Limit: NA

Volume (cm
3
): 80.00 Sample Preparation:

Dry Density (g/cm
3
): 1.79 Apparatus: Automated/Digital

Dry Density (lbf/ft
3
): 112.00 Split: NA

Equivalent Height of Solids (cm): 1.72 Percent Coarse Material (%): NA
Water Content (%, g/g): 12.0 Particle Density(g/cm

3
): 2.65

Water Content (%, vol): 21.5 Seating Load (lb/ft
2
): 100

Porosity (%, vol): 32.3 Inundation Fluid: Deionized Water
Void Ratio (e): 0.477 Pressure at Inundation (lb/ft

2
): 1,044

Saturation (%): 66.5
Date/Time Test Initiated: 6/14/19 644

Void Axial

Load H Ratio Strain Load

(psf) (in) (e) (%) #

Final Mass (g): 165.72 100 0.9970 0.476 0.00 Seating
Dry Mass (g): 143.52 250 0.9961 0.475 0.09 1
Length (cm): 2.506 500 0.9955 0.474 0.15 2

Diameter (cm): 6.34 1,044 0.9937 0.471 0.33 3
Area (cm

2
): 31.57 1,044 0.9935 0.471 0.35 4

Volume (cm
3
): 79.11 2,000 0.9919 0.469 0.51 5

Dry Density (g/cm
3
): 1.81 4,000 0.9895 0.465 0.75 6

Dry Density (lbf/ft
3
): 113.26 8,000 0.9866 0.461 1.04 7

Equivalent Height of Solids (cm): 1.72
Water Content (%, g/g): 15.5
Water Content (%, vol): 28.1

Porosity (%, vol): 31.5 Collapse Potential (I c ) (%): 0.02

Void Ratio (e): 0.461
Saturation (%): 89.0

Laboratory analysis by: D. O'Dowd
Data entered by: C. Krous

Checked by: J. Hines

Final (Post Test)

Sample Properties

Collapse Potential (ASTM D5333-03) Data

Remolded or Initial

Sample Properties Test and Sample Conditions

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

In situ Density Remolded 

Assumed Measured 
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.79 g/cc) (1,044 psf)
Lab ID: HAT01-11.1904002-006 (1.79 g/cc) (1,044 psf)

Date/Time sampled: 04/17/2019 1100

Collapse Potential (ASTM D5333-03) Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

          Void Ratio Versus Axial Stress 

          Axial Strain Versus Stress
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.79 g/cc) (1,044 psf)
Lab ID: HAT01-11.1904002-006 (1.79 g/cc) (1,044 psf)

Date/Time sampled: 04/17/2019 1100

Deformation Versus Square Root of Time Deformation Versus Square Root of Time
Load 2 (500 psf)

Deformation Versus Square Root of Time Deformation Versus Square Root of Time
Load 3 (1044 psf) Load 4 (1044 psf)

           Collapse Potential (ASTM D5333-03) Data

Load 1 (250 psf)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Measured 
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                Job Name: Navarro
              Job Number: DB19.1089.00

Sample Number: L4-01R (1.79 g/cc) (1,044 psf)
Lab ID: HAT01-11.1904002-006 (1.79 g/cc) (1,044 psf)

Date/Time sampled: 04/17/2019 1100

           Collapse Potential (ASTM D5333-03) Data

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Deformation Versus Square Root of Time Deformation Versus Square Root of Time
Load 5 (2000 psf) Load 6 (4000 psf)

Deformation Versus Square Root of Time
Load 7 (8000 psf)
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Summary of Carbonate Content, pH, and Resistivity

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

A-1 HAT01-11.1904001-077 6 9.5 8.1 4,704

A-2 HAT01-11.1904001-074 4 9.4 8.0 7,021

A-3 HAT01-11.1904001-062 5 9.3 8.0 4,493

ASM-1 HAT01-11.1904001-078 4 7.9 7.3 13,339

ASM-2 HAT01-11.1904001-079 3 7.5 6.9 18,254

L1-02B HAT01-11.1904001-002 6

L1-03B HAT01-11.1904001-003 7

L1-11B HAT01-11.1904001-001 8

L2-01B HAT01-11.1904001-004 6

L3-01RB HAT01-11.1904001-065 6 8.9 8.2 1,123

L3-01RM HAT01-11.1904001-053 5 9.3 8.5 913

L3-01RT HAT01-11.1904001-038 7

L3-02B HAT01-11.1904001-006 5

L3-02RB HAT01-11.1904001-066 5 9.5 8.1 1,615

L3-02RM HAT01-11.1904001-054 5 9.5 8.4 1,194

L3-02RT HAT01-11.1904001-039 6

L3-03B HAT01-11.1904001-007 6

L3-03RB HAT01-11.1904001-067 6 9.3 8.4 1,264

L3-03RM HAT01-11.1904001-055 4 9.5 8.5 1,334

L3-03RT HAT01-11.1904001-040 7

L3-11B HAT01-11.1904001-005 4

L4-02B HAT01-11.1904001-009 6

L4-03B HAT01-11.1904001-010 6

L4-11B HAT01-11.1904001-024 9

1 Calcium Carbonate content precise to +/- 1.5%

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L5-01C HAT01-11.1904001-034 5 9.5 8.6 1,123

L5-01RB HAT01-11.1904001-068 9 8.1 7.9 1,053

L5-01RM HAT01-11.1904001-056 4 9.7 8.5 1,755

L5-01RT HAT01-11.1904001-041 6 9.5 8.6 1,053

L5-01UNKNOWN HAT01-11.1904001-082 4

L5-02B HAT01-11.1904001-012 7

L5-02RB HAT01-11.1904001-069 5 9.5 8.6 1,194

L5-02RM HAT01-11.1904001-057 5 9.8 8.7 1,264

L5-02RT HAT01-11.1904001-042 5 9.6 8.5 1,474

L5-03B HAT01-11.1904001-013 9

L5-03RB HAT01-11.1904001-070 8 9.5 8.6 1,194

L5-03RM HAT01-11.1904001-058 4 9.8 8.6 1,404

L5-03RT HAT01-11.1904001-043 6 9.7 8.5 1,966

L5-11B HAT01-11.1904001-107 9

L5-11RB HAT01-11.1904001-108 6 9.2 8.4 1,194

L5-11RM HAT01-11.1904001-109 6 9.4 8.4 1,123

L5-11RT HAT01-11.1904001-110 5 9.6 8.6 1,615

L5-21B HAT01-11.1904001-103 9

L5-21RB HAT01-11.1904001-104 8 9.2 8.2 1,194

L5-21RM HAT01-11.1904001-105 4 9.4 8.3 1,053

L5-21RT HAT01-11.1904001-106 5 9.6 8.6 1,755

L5-31B HAT01-11.1904001-027 11

L5-31RB HAT01-11.1904001-100 6 9.4 8.4 913

L5-31RM HAT01-11.1904001-101 5 9.4 8.5 1,123

1 Calcium Carbonate content precise to +/- 1.5%
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L5-31RT HAT01-11.1904001-102 5 9.6 8.4 1,825

L5-41B HAT01-11.1904001-095 7

L5-41RB HAT01-11.1904001-096 6 9.2 8.4 983

L5-41RM HAT01-11.1904001-097 4 9.4 8.4 18,254

L5-41RT HAT01-11.1904001-098 6 9.8 8.6 1,825

L5-51RB HAT01-11.1904001-092 6 9.1 8.3 1,123

L5-51RM HAT01-11.1904001-093 6 9.4 8.5 1,404

L5-51RT HAT01-11.1904001-094 5 9.7 8.4 2,036

L5-61RB HAT01-11.1904001-088 5 9.0 8.2 1,053

L5-61RM HAT01-11.1904001-089 4 9.3 8.6 1,194

L5-61RT HAT01-11.1904001-090 6 9.6 8.4 1,615

L5-01A-RB HAT01-11.1904001-085 4 9.3 8.5 1,123

L5-01A-RU HAT01-11.1904001-086 5 9.4 8.5 1,194

L6-01B HAT01-11.1904001-014 12

L7-01B HAT01-11.1904001-015 9

L7-01RT HAT01-11.1904001-044 9.7 8.5 1,966

L7-02B HAT01-11.1904001-016 8

L7-02RT HAT01-11.1904001-045 9.4 8.2 1,825

L7-03B HAT01-11.1904001-017 8

L7-03RT HAT01-11.1904001-046 9.7 8.4 2,106

L7-11B HAT01-11.1904001-018 7

L7-11RT HAT01-11.1904001-050 9.5 8.4 2,036

L8-01RB HAT01-11.1904001-071 10 9.0 8.2 1,264

L8-01RM HAT01-11.1904001-059 4 9.6 8.4 1,615

1 Calcium Carbonate content precise to +/- 1.5%
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Summary of Carbonate Content, pH, and Resistivity (Continued)

Sample Number Lab ID

Calcite 
Equivalent1

(%)

pH of Soil 
in Distilled 

Water

pH of Soil 
in Calcium 
Chloride

Electrical
Resistivity
(ohm·cm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

L8-01RT HAT01-11.1904001-047 5

L8-02B HAT01-11.1904001-019 11

L8-02RB HAT01-11.1904001-072 7 9.4 8.3 1,194

L8-02RM HAT01-11.1904001-060 5 9.4 8.0 2,176

L8-02RT HAT01-11.1904001-048 6

L8-03B HAT01-11.1904001-020 7

L8-03RB HAT01-11.1904001-073 7 9.5 8.3 1,755

L8-03RM HAT01-11.1904001-061 6 9.6 8.3 2,036

L8-03RT HAT01-11.1904001-049 4

L9-01B HAT01-11.1904001-021 8

L10-01B HAT01-11.1904001-022 8

L10-02B HAT01-11.1904001-023 7

L11-01B HAT01-11.1904001-025 6

L11-02B HAT01-11.1904001-026 7

L12-01B HAT01-11.1904001-028 24

L13-01B HAT01-11.1904001-029 9

L13-02B HAT01-11.1904001-030 8

L13-02RB HAT01-11.1904001-075 18 8.4 7.9 2,317

L13-02RM HAT01-11.1904001-063 18 8.6 7.8 4,072

L13-02RT HAT01-11.1904001-051 19

L-compW HAT01-11.1904001-080 9 7.8 7.5 913

1 Calcium Carbonate content precise to +/- 1.5%
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 05/30/19
Test Id: 505519

Tested By: emm
Checked By: bfs

pH of Soil by ASTM D4972

printed 6/6/2019 1:41:42 PM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

---

---

---

---

034

041

042

043

044

045

046

050

053

054

---

---

---

---

---

---

---

---

---

---

Moist, red silty sand

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

9.5

9.5

9.6

9.7

9.7

9.4

9.7

9.5

9.3

9.5

8.6

8.6

8.5

8.5

8.5

8.2

8.4

8.4

8.5

8.4

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 05/30/19
Test Id: 505527

Tested By: emm
Checked By: bfs

pH of Soil by ASTM D4972

printed 6/6/2019 1:43:52 PM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

---

---

055

056

057

058

059

060

061

062

---

---

---

---

---

---

---

---

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

9.5

9.7

9.8

9.8

9.6

9.4

9.6

9.3

8.5

8.5

8.7

8.6

8.4

8.0

8.3

8.0

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 05/30/19
Test Id: 505533

Tested By: emm
Checked By: bfs

pH of Soil by ASTM D4972

printed 6/6/2019 1:44:25 PM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

090

094

098

102

106

110

---

---

---

---

---

---

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

Moist, red silty sand 

9.6

9.7

9.8

9.6

9.6

9.6

8.4

8.4

8.6

8.4

8.6

8.6

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/18/19
Test Id: 508291

Tested By: ckg
Checked By: jsc

pH of Soil by ASTM D4972

printed 6/25/2019 8:08:30 AM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

---

---

---

---

63

65

66

67

68

69

70

71

72

73

---

---

---

---

---

---

---

---

---

---

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

8.6

8.9

9.5

9.3

8.1

9.5

9.5

9.0

9.4

9.5

7.8

8.2

8.1

8.4

7.9

8.6

8.6

8.2

8.3

8.3

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/18/19
Test Id: 508301

Tested By: ckg
Checked By: jsc

pH of Soil by ASTM D4972

printed 6/25/2019 8:10:03 AM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

---

---

---

---

74

75

77

78

79

80

85

86

88

89

---

---

---

---

---

---

---

---

---

---

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

9.4

8.4

9.5

7.9

7.5

7.8

9.3

9.4

9.0

9.3

8.0

7.9

8.1

7.3

6.9

7.5

8.5

8.5

8.2

8.6

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.
Project: Navarro
Location:  Project No: GTX-310030
Boring ID: ---
Sample ID: ---
Depth : ---

Sample Type: ---
Test Date: 06/18/19
Test Id: 508311

Tested By: ckg
Checked By: jsc

pH of Soil by ASTM D4972

printed 6/25/2019 8:10:36 AM

 Boring ID  Sample ID  Depth  Visual Description  pH of Soil in
Distilled
Water

 pH of Soil in
Calcium
Chloride

---

---

---

---

---

---

---

---

---

---

92

93

96

97

100

101

104

105

108

109

---

---

---

---

---

---

---

---

---

---

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

9.1

9.4

9.2

9.4

9.4

9.4

9.2

9.4

9.2

9.4

8.3

8.5

8.4

8.4

8.4

8.5

8.2

8.3

8.4

8.4

Notes: Sample Preparation: screened through #10 sieve

Method A, pH meter used
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 05/30/19

Tested By: PK

Checked By: bfs

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

--- 034 --- 1,123 8.90E-04

--- 041 --- 1,053 9.50E-04

--- 042 --- 1,474 6.78E-04

--- 043 --- 1,966 5.09E-04

--- 044 --- 1,966 5.09E-04

--- 045 --- 1,825 5.48E-04

--- 046 --- 2,106 4.75E-04

--- 050 --- 2,036 4.91E-04

--- 053 --- 913 1.10E-03

--- 054 --- 1,194 8.38E-04

--- 055 --- 1,334 7.50E-04

Sample Description

Moist, red silty sand

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 05/30/19

Tested By: PK

Checked By: bfs

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

Sample Description

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

--- 056 --- 1,755 5.70E-04

--- 057 --- 1,264 7.91E-04

--- 058 --- 1,404 7.12E-04

--- 059 --- 1,615 6.19E-04

--- 060 --- 2,176 4.59E-04

--- 061 --- 2,036 4.91E-04

--- 062 --- 4,493 2.23E-04

--- 090 --- 1,615 6.19E-04

--- 094 --- 2,036 4.91E-04

--- 098 --- 1,825 5.48E-04

--- 102 --- 1,825 5.48E-04

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty clay

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 05/30/19

Tested By: PK

Checked By: bfs

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

Sample Description

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

--- 106 --- 1,755 5.70E-04

--- 110 --- 1,615 6.19E-04

Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F

Above tests conducted with only 2 electrodes connected as requested.

Moist, red silty sand

Moist, red silty sand
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 06/21/19

Tested By: PK

Checked By: jsc

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

--- 063 --- 4,072 2.46E-04

--- 065 --- 1,123 8.90E-04

--- 066 --- 1,615 6.19E-04

--- 067 --- 1,264 7.91E-04

--- 068 --- 1,053 9.50E-04

--- 069 --- 1,194 8.38E-04

--- 070 --- 1,194 8.38E-04

--- 071 --- 1,264 7.91E-04

--- 072 --- 1,194 8.38E-04

--- 073 --- 1,755 5.70E-04

--- 074 --- 7,021 1.42E-04

Sample Description

Moist, red silty sand

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 06/21/19

Tested By: PK

Checked By: jsc

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

Sample Description

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

--- 075 --- 2,317 4.32E-04

--- 077 --- 4,704 2.13E-04

--- 078 --- 13,339 7.50E-05

--- 079 --- 18,254 5.48E-05

--- 080 --- 913 1.10E-03

--- 085 --- 1,123 8.90E-04

--- 086 --- 1,194 8.38E-04

--- 088 --- 1,053 9.50E-04

--- 089 --- 1,194 8.38E-04

--- 092 --- 1,123 8.90E-04

--- 093 --- 1,404 7.12E-04

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty clay

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand
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Client: Daniel B. Stephens & Associates, Inc.

Project: Navarro

Location: ---

GTX#: 310030

Test Date: 06/21/19

Tested By: PK

Checked By: jsc

Boring
ID

Sample
ID

Depth,
ft.

Electrical 
Resistivity,
ohm-cm

Electrical 
Conductivity,
(ohm-cm)-1

Sample Description

Laboratory Measurement of Soil Resistivity Using
the Wenner Two-Electrode Method by ASTM G187

(Laboratory Measurement)

--- 096 --- 983 1.02E-03

--- 097 --- 18,254 5.48E-05

--- 100 --- 913 1.10E-03

--- 101 --- 1,123 8.90E-04

--- 104 --- 1,194 8.38E-04

--- 105 --- 1,053 9.50E-04

--- 108 --- 1,194 8.38E-04

--- 109 --- 1,123 8.90E-04

Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).

Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)

Test conducted in standard laboratory atmosphere: 68-73 F

Above tests conducted with only 2 electrodes connected as requested.

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty sand

Moist, red silty clay

Moist, red silty sand

Moist, red silty sand
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 06/04/19
Tested By: ckg
Checked By: emm

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of 
Sample used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

--- 001 --- 0.70 1.01 0.08 8

--- 002 --- 0.50 1.03 0.06 6

--- 003 --- 0.60 1.06 0.07 7

--- 004 --- 0.50 1.00 0.06 6

--- 005 --- 0.40 1.06 0.05 4

--- 006 --- 0.40 1.03 0.05 5

--- 007 --- 0.50 1.03 0.06 6

--- 009 --- 0.50 1.03 0.06 6

--- 010 --- 0.50 1.01 0.06 6

--- 012 --- 0.60 1.02 0.07 7

--- 013 --- 0.80 1.01 0.09 9

--- 014 --- 1.00 1.02 0.12 12

--- 015 --- 0.80 1.04 0.09 9

--- 016 --- 0.70 1.02 0.08 8

--- 017 --- 0.70 1.00 0.08 8

--- 018 --- 0.60 1.00 0.07 7

--- 019 --- 0.90 1.00 0.11 11

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 06/04/19
Tested By: ckg
Checked By: emm

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of 
Sample used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---

--- 020 --- 0.60 1.01 0.07 7

--- 021 --- 0.70 1.08 0.08 8

--- 022 --- 0.70 1.01 0.08 8

--- 023 --- 0.60 1.00 0.07 7

--- 024 --- 0.80 1.03 0.09 9

--- 025 --- 0.50 1.04 0.06 6

--- 026 --- 0.60 1.00 0.07 7

--- 027 --- 0.90 1.00 0.11 11

--- 028 --- 2.00 1.00 0.24 24

--- 029 --- 0.80 1.00 0.09 9

--- 030 --- 0.70 1.01 0.08 8

--- 034 --- 0.40 1.00 0.05 5

--- 038 --- 0.60 1.00 0.07 7

--- 039 --- 0.50 1.00 0.06 6

--- 040 --- 0.60 1.00 0.07 7

--- 041 --- 0.50 1.03 0.06 6

--- 042 --- 0.40 1.07 0.05 5
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 06/04/19
Tested By: ckg
Checked By: emm

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of 
Sample used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---

--- 043 --- 0.50 1.02 0.06 6

--- 053 --- 0.40 1.00 0.05 5

--- 054 --- 0.40 1.03 0.05 5

--- 055 --- 0.30 1.07 0.04 4

--- 056 --- 0.30 1.02 0.04 4

--- 057 --- 0.40 1.04 0.05 5

--- 058 --- 0.30 1.01 0.04 4

--- 059 --- 0.30 1.02 0.04 4

--- 060 --- 0.40 1.00 0.05 5

--- 061 --- 0.50 1.08 0.06 6

--- 062 --- 0.40 1.01 0.05 5

--- 082 --- 0.30 1.04 0.04 4

--- 090 --- 0.50 1.07 0.06 6

--- 094 --- 0.40 1.04 0.05 5

--- 095 --- 0.60 1.02 0.08 7

--- 098 --- 0.50 1.00 0.06 6

--- 102 --- 0.40 1.08 0.05 5
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 06/04/19
Tested By: ckg
Checked By: emm

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of 
Sample used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---

--- 103 --- 0.70 1.01 0.09 9

--- 106 --- 0.40 1.04 0.05 5

--- 107 --- 0.70 1.00 0.09 9

--- 110 --- 0.40 1.00 0.05 5

Notes: Calcium Carbonate content precise to +/- 1.5%
CO2 Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 6/19/2019-6/20/2019
Tested By: ckg
Checked By: jsc

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of Sample 
used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

--- 047 --- 0.40 1.00 0.05 5

--- 048 --- 0.50 1.03 0.06 6

--- 049 --- 0.40 1.06 0.05 4

--- 051 --- 1.60 1.00 0.19 19

--- 063 --- 1.60 1.06 0.19 18

--- 065 --- 0.50 1.03 0.06 6

--- 066 --- 0.40 1.03 0.05 5

--- 067 --- 0.50 1.03 0.06 6

--- 068 --- 0.80 1.01 0.09 9

--- 069 --- 0.40 1.02 0.05 5

--- 070 --- 0.70 1.01 0.08 8

--- 071 --- 0.90 1.02 0.11 10

--- 072 --- 0.60 1.04 0.07 7

--- 073 --- 0.60 1.02 0.07 7

--- 074 --- 0.30 1.00 0.04 4

--- 075 --- 1.50 1.00 0.18 18

--- 077 --- 0.50 1.00 0.06 6

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 6/19/2019-6/20/2019
Tested By: ckg
Checked By: jsc

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of Sample 
used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---

--- 078 --- 0.30 1.01 0.04 4

--- 079 --- 0.30 1.08 0.04 3

--- 080 --- 0.70 1.01 0.09 9

--- 085 --- 0.30 1.00 0.04 4

--- 086 --- 0.40 1.03 0.05 5

--- 088 --- 0.40 1.04 0.05 5

--- 089 --- 0.30 1.00 0.04 4

--- 092 --- 0.50 1.00 0.06 6

--- 093 --- 0.50 1.00 0.06 6

--- 096 --- 0.50 1.00 0.06 6

--- 097 --- 0.30 1.01 0.04 4

--- 100 --- 0.50 1.00 0.06 6

--- 101 --- 0.40 1.00 0.05 5

--- 104 --- 0.60 1.00 0.08 8

--- 105 --- 0.30 1.00 0.04 4

--- 108 --- 0.50 1.03 0.06 6
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Client:
Project Name:
Project Location:
GTX #: 310030
Test Date: 6/19/2019-6/20/2019
Tested By: ckg
Checked By: jsc

Boring ID Sample ID Depth, ft
CO2 Pressure,

psi

Weight of Sample 
used,

 g

Weight CaCO3,
grams

Calcite 
Equivalent,

 %

Rapid Determination of Carbonate Content of Soils 
by ASTM D4373

Daniel B. Stephens & Associates, Inc.
Navarro
---

--- 109 --- 0.50 1.07 0.06 6

Notes: Calcium Carbonate content precise to +/- 1.5%
CO2 Pressure is based on the weight of sample as indicated in the table.
The reported Calcite Equivalent (%) is based on one gram
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Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20

Project Name: Mexican Hat Disposal Site (Soil Testing)
PO Number:  LMCP6198

COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Sample Number Lab ID 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 100 140 200
A-1 HAT01-11.1904001-077 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.5 94.8 61.2 29.7 12.7
A-2 HAT01-11.1904001-074 100.0 100.0 100.0 100.0 100.0 99.8 99.5 99.3 99.2 98.5 92.8 58.3 27.1 11.2
A-3 HAT01-11.1904001-062 100.0 100.0 95.0 92.8 92.8 91.2 89.8 88.6 87.9 86.7 82.4 59.2 36.5 23.1
ASM-1 HAT01-11.1904001-078 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.6 85.5 37.4 13.0
ASM-2 HAT01-11.1904001-079 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 70.0 22.0 7.3
L1-02B HAT01-11.1904001-002 100.0 97.0 90.3 71.6 56.4 34.1 20.8 14.2 12.8 10.9 9.0 7.4 5.7 4.5
L1-02B (BM) HAT01-11.1904001-002 (BM)
L1-03B HAT01-11.1904001-003 100.0 100.0 93.7 69.5 58.1 24.0 8.2 5.2 4.8 4.4 4.0 3.6 3.0 2.5
L1-03B (BM) HAT01-11.1904001-003 (BM)
L1-11B HAT01-11.1904001-001 100.0 100.0 90.2 60.0 46.6 17.5 9.3 7.3 6.9 6.5 5.7 4.8 3.9 3.2
L1-11B (BM) HAT01-11.1904001-001 (BM)
L2-01B HAT01-11.1904001-004 100.0 99.7 86.8 52.6 22.5 2.8 1.0 0.9 0.9 0.9 0.8 0.7 0.7 0.5
L2-01B (BM) HAT01-11.1904001-004 (BM)
L3-01RB HAT01-11.1904001-065 100.0 100.0 100.0 100.0 100.0 98.2 97.5 96.4 95.5 94.4 88.5 64.6 43.9 32.1
L3-01RB (No Dispersant) HAT01-11.1904001-065 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 98.2 97.5 96.4 31.1
L3-01RM HAT01-11.1904001-053 100.0 100.0 100.0 100.0 100.0 99.1 98.1 97.5 97.1 96.3 87.7 57.2 35.2 23.3
L3-01RM (No Dispersant) HAT01-11.1904001-053 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.1 98.1 97.5 23.2
L3-01RT HAT01-11.1904001-038 100.0 100.0 100.0 100.0 100.0 99.4 99.0 98.6 97.3 96.2 88.2 59.6 38.5 25.7
L3-01RT (No Dispersant) HAT01-11.1904001-038 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.4 99.0 98.6 26.8
L3-02B HAT01-11.1904001-006 100.0 100.0 88.7 50.3 30.6 17.4 12.6 10.4 9.7 8.7 7.6 6.1 4.8 3.7
L3-02B (BM) HAT01-11.1904001-006 (BM)
L3-02RB HAT01-11.1904001-066 100.0 100.0 100.0 100.0 100.0 98.6 98.0 97.2 95.9 91.3 80.7 57.5 33.1 19.6
L3-02RB (No Dispersant) HAT01-11.1904001-066 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 98.6 98.0 97.2 19.1
L3-02RM HAT01-11.1904001-054 100.0 100.0 100.0 100.0 100.0 99.5 99.0 98.4 98.2 97.2 88.6 62.4 38.8 22.7
L3-02RM (No Dispersant) HAT01-11.1904001-054 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.0 98.4 22.9
L3-02RT HAT01-11.1904001-039 100.0 100.0 100.0 100.0 100.0 99.3 98.7 97.7 96.6 95.6 89.3 66.6 43.7 27.4
L3-02RT (No Dispersant) HAT01-11.1904001-039 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.3 98.7 97.7 28.0
L3-03B HAT01-11.1904001-007 100.0 100.0 93.7 77.3 63.9 39.9 24.6 16.9 15.4 13.8 11.9 10.1 7.9 6.3
L3-03B (BM) HAT01-11.1904001-007 (BM)
L3-03RB HAT01-11.1904001-067 100.0 100.0 100.0 100.0 100.0 99.0 98.4 97.7 97.1 95.7 85.5 59.1 36.1 23.4
L3-03RB (No Dispersant) HAT01-11.1904001-067 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.0 98.4 97.7 23.7
L3-03RM HAT01-11.1904001-055 100.0 100.0 100.0 100.0 100.0 99.9 99.3 98.9 98.6 97.7 89.6 63.0 39.6 23.4
L3-03RM (No Dispersant) HAT01-11.1904001-055 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.9 99.3 98.9 23.4
L3-03RT HAT01-11.1904001-040 100.0 100.0 100.0 100.0 100.0 99.0 98.5 97.9 97.0 96.1 88.7 63.6 40.8 25.1
L3-03RT (No Dispersant) HAT01-11.1904001-040 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.0 98.5 97.9 24.6
L3-11B HAT01-11.1904001-005 100.0 99.7 93.5 74.8 54.6 12.4 4.2 3.2 3.1 2.9 2.7 2.2 1.8 1.4
L3-11B (BM) HAT01-11.1904001-005 (BM)
L4-01B HAT01-11.1904001-008 100.0 98.8 71.2 27.4 12.9 1.7 1.1 1.1 1.1 1.1 1.0 0.8 0.6 0.4
L4-01B (BM) HAT01-11.1904001-008 (BM)
L4-02B HAT01-11.1904001-009 100.0 100.0 92.6 75.5 67.9 51.5 37.2 26.2 23.5 20.0 16.7 13.7 10.1 7.6
L4-02B (BM) HAT01-11.1904001-009 (BM)
L4-03B HAT01-11.1904001-010 100.0 100.0 88.4 68.4 58.0 42.3 29.7 21.1 19.1 16.7 14.0 11.4 8.7 6.6
L4-03B (BM) HAT01-11.1904001-010 (BM)
L4-11B HAT01-11.1904001-024 100.0 99.4 86.1 55.9 37.2 17.1 9.8 7.5 6.9 6.4 5.8 4.7 3.5 2.7
L4-11B (BM) HAT01-11.1904001-024 (BM)
L5-01B HAT01-11.1904001-011 100.0 99.5 83.8 41.8 20.8 2.4 1.7 1.7 1.7 1.6 1.5 1.2 0.8 0.5

Sieves (% Passing)
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L5-01B (BM) HAT01-11.1904001-011 (BM)
L5-01C HAT01-11.1904001-034 100.0 100.0 91.0 67.0 52.6 35.9 33.8 33.1 32.7 32.3 30.4 23.2 15.8 10.2
L5-01RB HAT01-11.1904001-068 100.0 100.0 100.0 100.0 99.1 96.4 94.6 93.1 91.6 86.5 75.2 57.8 44.1 34.1
L5-01RB (No Dispersant) HAT01-11.1904001-068 (No Dispersant) 100.0 100.0 100.0 100.0 99.1 96.4 94.6 93.1 34.8
L5-01RM HAT01-11.1904001-056 100.0 100.0 100.0 100.0 98.2 97.2 96.4 95.6 95.0 94.2 87.2 62.5 42.3 27.0
L5-01RM (No Dispersant) HAT01-11.1904001-056 (No Dispersant) 100.0 100.0 100.0 100.0 98.2 97.2 96.4 95.6 27.8
L5-01RT HAT01-11.1904001-041 100.0 100.0 100.0 100.0 100.0 99.5 99.4 99.1 98.6 97.8 91.8 69.3 46.5 28.6
L5-01RT (No Dispersant) HAT01-11.1904001-041 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.4 99.1 27.1
L5-01UNKNOWN HAT01-11.1904001-082
L5-02B HAT01-11.1904001-012 100.0 99.3 93.2 76.3 60.1 37.0 22.3 15.1 13.6 11.5 9.3 7.7 5.9 4.5
L5-02B (BM) HAT01-11.1904001-012 (BM)
L5-02RB HAT01-11.1904001-069 100.0 100.0 100.0 100.0 100.0 99.7 99.3 98.6 98.1 97.3 88.9 63.6 43.6 28.1
L5-02RB (No Dispersant) HAT01-11.1904001-069 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 99.3 98.6 27.4
L5-02RM HAT01-11.1904001-057 100.0 100.0 100.0 100.0 100.0 99.5 99.2 98.9 98.3 97.5 89.7 64.6 42.6 28.3
L5-02RM (No Dispersant) HAT01-11.1904001-057 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.2 98.9 28.3
L5-02RT HAT01-11.1904001-042 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 99.4 98.6 92.4 69.5 46.1 28.8
L5-02RT (No Dispersant) HAT01-11.1904001-042 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.7 29.0
L5-03B HAT01-11.1904001-013 100.0 100.0 88.6 67.1 53.0 31.7 18.8 12.2 10.7 9.6 8.3 7.0 5.5 4.2
L5-03B (BM) HAT01-11.1904001-013 (BM)
L5-03RB HAT01-11.1904001-070 100.0 100.0 100.0 100.0 100.0 99.7 98.0 97.1 96.6 95.9 88.8 65.0 45.5 30.6
L5-03RB (No Dispersant) HAT01-11.1904001-070 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 98.0 97.1 29.2
L5-03RM HAT01-11.1904001-058 100.0 100.0 100.0 100.0 100.0 99.7 99.5 99.3 98.9 98.2 93.2 66.3 37.8 22.7
L5-03RM (No Dispersant) HAT01-11.1904001-058 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 99.5 99.3 23.6
L5-03RT HAT01-11.1904001-043 100.0 100.0 100.0 100.0 100.0 100.0 99.6 99.2 98.6 97.5 90.2 66.1 44.2 26.8
L5-03RT (No Dispersant) HAT01-11.1904001-043 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 99.6 99.2 26.4
L5-11B HAT01-11.1904001-107 100.0 100.0 91.5 75.3 64.6 46.8 32.7 23.2 20.7 17.5 14.0 11.1 8.2 6.6
L5-11B (BM) HAT01-11.1904001-107 (BM)
L5-11RB HAT01-11.1904001-108 100.0 100.0 100.0 100.0 100.0 99.5 99.2 98.8 97.5 96.3 88.7 64.3 44.8 31.8
L5-11RB (No Dispersant) HAT01-11.1904001-108 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.2 98.8 30.6
L5-11RM HAT01-11.1904001-109 100.0 100.0 100.0 100.0 100.0 99.8 99.6 99.5 98.9 98.2 91.9 65.7 40.8 25.0
L5-11RM (No Dispersant) HAT01-11.1904001-109 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.8 99.6 99.5 24.3
L5-11RT HAT01-11.1904001-110 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 99.3 98.4 91.7 68.8 45.0 28.1
L5-11RT (No Dispersant) HAT01-11.1904001-110 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.8 28.1
L5-21B HAT01-11.1904001-103 100.0 100.0 94.6 76.8 64.0 42.6 28.4 19.8 18.0 15.2 12.5 10.3 8.0 6.1
L5-21B (BM) HAT01-11.1904001-103 (BM)
L5-21RB HAT01-11.1904001-104 100.0 100.0 100.0 100.0 100.0 99.5 99.3 98.4 96.9 95.8 89.5 66.2 47.0 33.5
L5-21RB (No Dispersant) HAT01-11.1904001-104 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.3 98.4 31.7
L5-21RM HAT01-11.1904001-105 100.0 100.0 100.0 100.0 100.0 99.3 99.3 99.1 98.6 97.6 91.3 66.5 42.3 25.9
L5-21RM (No Dispersant) HAT01-11.1904001-105 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.3 99.3 99.1 25.7
L5-21RT HAT01-11.1904001-106 100.0 100.0 100.0 100.0 100.0 99.7 99.6 99.4 98.8 97.8 91.4 68.3 45.4 28.2
L5-21RT (No Dispersant) HAT01-11.1904001-106 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 99.6 99.4 29.9
L5-31B HAT01-11.1904001-027 100.0 100.0 88.4 67.0 54.4 35.7 21.7 15.4 13.8 12.0 10.2 8.4 6.5 5.4
L5-31B (BM) HAT01-11.1904001-027 (BM)
L5-31RB HAT01-11.1904001-100 100.0 100.0 100.0 100.0 100.0 99.3 98.8 98.1 97.1 96.1 88.1 63.9 44.5 29.6
L5-31RB (No Dispersant) HAT01-11.1904001-100 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.3 98.8 98.1 29.2
L5-31RM HAT01-11.1904001-101 100.0 100.0 100.0 100.0 100.0 99.8 99.4 98.9 98.1 97.2 90.6 64.8 43.4 27.4

I 



Facility Name: Mexican Hat Disposal Site

Project Number: 1.103.1.02.112.7.20

Project Name: Mexican Hat Disposal Site (Soil Testing)
PO Number:  LMCP6198

COC ID: HAT01-11.1904001-COC.1 & HAT01-11.1904002-COC.1

Task Code: HAT01-11.1904001 & HAT01-11.1904002

Sample Number Lab ID 3" 2" 1.5" 1" 3/4" 3/8" 4 10 20 40 60 100 140 200

Sieves (% Passing)

Summary of Particle Size Characteristics

Client Project Information

L5-31RM (No Dispersant) HAT01-11.1904001-101 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.8 99.4 98.9 27.5
L5-31RT HAT01-11.1904001-102 100.0 100.0 100.0 100.0 100.0 99.8 99.5 99.3 98.7 97.9 91.4 67.7 45.2 27.8
L5-31RT (No Dispersant) HAT01-11.1904001-102 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.8 99.5 99.3 28.3
L5-41B HAT01-11.1904001-095 100.0 99.4 86.8 55.7 38.9 11.5 5.0 3.9 3.7 3.6 3.4 2.7 2.0 1.5
L5-41B (BM) HAT01-11.1904001-095 (BM)
L5-41RB HAT01-11.1904001-096 100.0 100.0 100.0 100.0 100.0 99.5 99.1 98.6 97.7 96.8 89.4 64.8 44.9 29.1
L5-41RB (No Dispersant) HAT01-11.1904001-096 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.5 99.1 98.6 29.0
L5-41RM HAT01-11.1904001-097 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.6 99.4 98.6 93.4 66.2 40.3 23.5
L5-41RM (No Dispersant) HAT01-11.1904001-097 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.6 23.0
L5-41RT HAT01-11.1904001-098 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.3 98.4 90.7 66.5 41.3 26.3
L5-41RT (No Dispersant) HAT01-11.1904001-098 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 26.9
L5-51B HAT01-11.1904001-091 100.0 100.0 87.0 54.8 38.0 12.2 5.3 4.1 4.0 4.0 3.7 2.9 2.0 1.3
L5-51B (BM) HAT01-11.1904001-091 (BM)
L5-51RB HAT01-11.1904001-092 100.0 100.0 100.0 100.0 100.0 99.9 99.5 99.2 98.7 97.8 90.8 64.2 42.6 27.0
L5-51RB (No Dispersant) HAT01-11.1904001-092 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.9 99.5 99.2 26.6
L5-51RM HAT01-11.1904001-093 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.1 95.3 68.0 38.0 20.4
L5-51RM (No Dispersant) HAT01-11.1904001-093 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99.9 20.2
L5-51RT HAT01-11.1904001-094 100.0 100.0 100.0 100.0 100.0 99.7 99.5 99.2 98.6 97.8 90.6 66.6 43.9 26.8
L5-51RT (No Dispersant) HAT01-11.1904001-094 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 99.5 99.2 24.7
L5-61B HAT01-11.1904001-087 100.0 99.5 88.8 55.0 22.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L5-61B (BM) HAT01-11.1904001-087 (BM)
L5-61RB HAT01-11.1904001-088 100.0 100.0 100.0 100.0 100.0 99.8 99.4 99.0 98.6 97.8 89.5 63.8 43.4 27.3
L5-61RB (No Dispersant) HAT01-11.1904001-088 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.8 99.4 99.0 27.1
L5-61RM HAT01-11.1904001-089 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.5 98.9 95.3 69.0 38.7 20.4
L5-61RM (No Dispersant) HAT01-11.1904001-089 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 99.9 99.8 21.1
L5-61RT HAT01-11.1904001-090 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.5 99.0 98.1 90.8 66.9 44.9 27.2
L5-61RT (No Dispersant) HAT01-11.1904001-090 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 99.7 99.5 26.7
L5-01A-RB HAT01-11.1904001-085 100.0 100.0 100.0 100.0 100.0 99.9 99.6 99.3 99.0 98.4 93.6 67.2 41.2 23.1
L5-01A-RB (No Dispersant) HAT01-11.1904001-085 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.9 99.6 99.3 26.8
L5-01A-RU HAT01-11.1904001-086 100.0 100.0 100.0 98.8 98.1 92.8 91.1 90.5 90.0 89.1 83.8 64.4 44.4 27.8
L5-01A-RU (No Dispersant) HAT01-11.1904001-086 (No Dispersant) 100.0 100.0 100.0 98.8 98.1 92.8 91.1 90.5 28.8
L6-01B HAT01-11.1904001-014 100.0 100.0 93.4 76.3 62.4 38.0 22.9 15.8 14.1 12.2 10.3 8.6 6.7 5.5
L6-01B (BM) HAT01-11.1904001-014 (BM)
L7-01B HAT01-11.1904001-015 100.0 100.0 89.4 62.2 41.1 7.9 2.9 2.4 2.3 2.1 1.9 1.6 1.3 1.0
L7-01B (BM) HAT01-11.1904001-015 (BM)
L7-01RT HAT01-11.1904001-044
L7-02B HAT01-11.1904001-016 100.0 99.8 95.0 77.2 62.5 33.2 22.0 16.4 15.0 12.3 10.1 8.0 6.0 4.6
L7-02B (BM) HAT01-11.1904001-016 (BM)
L7-02RT HAT01-11.1904001-045
L7-03B HAT01-11.1904001-017 100.0 99.4 91.8 71.1 54.6 30.8 18.3 12.9 11.9 10.1 8.1 6.5 4.8 3.7
L7-03B (BM) HAT01-11.1904001-017 (BM)
L7-03RT HAT01-11.1904001-046
L7-11B HAT01-11.1904001-018 100.0 100.0 92.4 70.0 52.4 30.6 18.0 13.0 12.2 11.1 10.0 8.0 5.9 4.6
L7-11B (BM) HAT01-11.1904001-018 (BM)
L7-11RT HAT01-11.1904001-050
L8-01RB HAT01-11.1904001-071 100.0 100.0 100.0 100.0 98.5 94.1 90.4 86.4 83.4 80.8 76.3 62.1 48.2 38.0
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L8-01RB (No Dispersant) HAT01-11.1904001-071 (No Dipsersent) 100.0 100.0 100.0 100.0 98.5 94.1 90.4 86.4 37.1
L8-01RM HAT01-11.1904001-059 100.0 100.0 100.0 100.0 100.0 98.8 98.1 97.3 96.4 95.4 90.9 64.0 37.7 25.7
L8-01RM (No Dispersant) HAT01-11.1904001-059 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 98.8 98.1 97.3 26.4
L8-01RT HAT01-11.1904001-047 100.0 100.0 100.0 100.0 100.0 99.0 98.4 97.8 96.9 95.7 89.2 65.3 43.3 28.7
L8-01RT (No Dispersant) HAT01-11.1904001-047 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.0 98.4 97.8 28.7
L8-02B HAT01-11.1904001-019 100.0 100.0 94.4 73.7 56.3 21.5 12.6 9.0 8.3 7.1 5.9 4.8 3.6 2.8
L8-02B (BM) HAT01-11.1904001-019 (BM)
L8-02RB HAT01-11.1904001-072 100.0 100.0 100.0 100.0 100.0 98.0 96.9 95.4 94.9 93.9 87.2 64.2 45.1 31.1
L8-02RB (No Dispersant) HAT01-11.1904001-072 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 98.0 96.9 95.4 29.5
L8-02RM HAT01-11.1904001-060 100.0 100.0 100.0 100.0 100.0 99.0 98.3 97.2 95.6 94.5 89.5 62.4 38.1 25.0
L8-02RM (No Dispersant) HAT01-11.1904001-060 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.0 98.3 97.2 25.5
L8-02RT HAT01-11.1904001-048 100.0 100.0 100.0 100.0 100.0 99.7 99.1 98.2 96.7 95.5 88.6 63.5 42.6 29.4
L8-02RT (No Dispersant) HAT01-11.1904001-048 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.7 99.1 98.2 30.1
L8-03B HAT01-11.1904001-020 100.0 99.4 84.6 53.2 36.3 16.9 8.9 5.7 5.0 4.3 3.7 3.2 2.7 2.2
L8-03B (BM) HAT01-11.1904001-020 (BM)
L8-03RB HAT01-11.1904001-073 100.0 100.0 100.0 100.0 100.0 99.8 98.8 97.8 96.4 95.3 88.2 63.4 45.2 31.0
L8-03RB (No Dispersant) HAT01-11.1904001-073 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 99.8 98.8 97.8 31.1
L8-03RM HAT01-11.1904001-061 100.0 100.0 100.0 100.0 98.6 97.2 96.5 95.9 94.2 93.1 88.4 61.4 39.1 26.6
L8-03RM (No Dispersant) HAT01-11.1904001-061 (No Dispersant) 100.0 100.0 100.0 100.0 98.6 97.2 96.5 95.9 26.9
L8-03RT HAT01-11.1904001-049 100.0 100.0 100.0 100.0 100.0 100.0 99.6 98.9 97.8 96.6 92.3 62.7 35.9 23.6
L8-03RT (No Dispersant) HAT01-11.1904001-049 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 100.0 99.6 98.9 25.1
L9-01B HAT01-11.1904001-021 100.0 100.0 93.3 70.4 60.6 33.9 18.2 12.5 11.2 10.1 9.0 7.6 6.0 4.9
L9-01B (BM) HAT01-11.1904001-021 (BM)
L10-01B HAT01-11.1904001-022 100.0 99.1 91.7 67.3 50.4 20.3 10.2 7.0 6.2 5.6 4.9 4.2 3.4 2.7
L10-01B (BM) HAT01-11.1904001-022 (BM)
L10-02B HAT01-11.1904001-023 100.0 100.0 89.8 67.7 51.0 29.0 17.2 11.8 10.3 9.0 7.6 6.4 4.9 3.8
L10-02B (BM) HAT01-11.1904001-023 (BM)
L11-01B HAT01-11.1904001-025 100.0 99.8 91.7 66.2 49.4 23.5 12.1 7.9 7.0 6.1 5.2 4.3 3.4 2.8
L11-01B (BM) HAT01-11.1904001-025 (BM)
L11-02B HAT01-11.1904001-026 100.0 100.0 90.3 55.5 34.2 13.5 7.5 5.5 4.9 3.9 3.0 2.3 1.8 1.5
L11-02B (BM) HAT01-11.1904001-026 (BM)
L12-01B HAT01-11.1904001-028 100.0 98.8 89.7 58.0 31.0 10.9 8.1 7.6 7.3 7.0 6.8 6.4 5.8 5.1
L12-01B (BM) HAT01-11.1904001-028 (BM)
L13-01B HAT01-11.1904001-029 100.0 100.0 84.8 57.9 42.8 21.0 11.5 7.7 6.8 6.2 5.5 4.8 3.9 3.2
L13-01B (BM) HAT01-11.1904001-029 (BM)
L13-02B HAT01-11.1904001-030 100.0 100.0 90.6 65.2 53.4 37.9 26.1 18.3 15.2 12.9 11.0 9.2 7.1 5.6
L13-02B (BM) HAT01-11.1904001-030 (BM)
L13-02RB HAT01-11.1904001-075 100.0 100.0 100.0 100.0 100.0 91.1 87.1 84.5 77.7 74.8 72.2 66.6 60.7 55.4
L13-02RB (No Dispersant) HAT01-11.1904001-075 (No Dispersant) 100.0 100.0 100.0 100.0 100.0 91.1 87.1 84.5 51.9
L13-02RM HAT01-11.1904001-063 100.0 100.0 100.0 100.0 98.4 89.6 83.1 79.6 75.5 73.1 71.0 65.3 59.3 53.4
L13-02RM (No Dispersant) HAT01-11.1904001-063 (No Dispersant) 100.0 100.0 100.0 100.0 98.4 89.6 83.1 79.6 51.2
L13-02RT HAT01-11.1904001-051 100.0 100.0 91.1 91.1 86.3 80.2 75.7 72.6 69.3 67.3 65.4 60.1 54.4 49.3
L13-02RT (No Dispersant) HAT01-11.1904001-051 (No Dispersant) 100.0 100.0 91.1 91.1 86.3 80.2 75.7 72.6 46.3
L-compW HAT01-11.1904001-080 100.0 100.0 100.0 100.0 100.0 99.9 99.8 99.6 99.4 98.9 98.4 97.1 92.9 81.3
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August 23, 2019 Service Request No:T1900713

Steve Donivan
Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO 81503

All analyses were performed according to our laboratory’s quality assurance program. All results are 
intended to be considered in their entirety, and ALS Environmental is not responsible for use of less 
than the complete report.  Results 
apply only to the items submitted to the laboratory for analysis and individual items (samples) 
analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory

Laboratory Results for: Mexican Hat Disposal Site (ALS Soil Testing)

Dear Steve,

April 25, 2019
T1900713.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Ralph Poulsen

dba ALS Environmental
ALS Group USA, Corp.

ADDRESS
FAXPHONE

4208 S Santa Rita Avenue, Tucson, AZ 85714
+1 520 623 9218+1 520 573 1061 |

Page 1 of 25



+ Possible Tedlar bag artifact.
A TIC is a suspected aldol-condensation product
B Analyte found in the associated method blank as well as in the sample.

BC Reported results are not blank corrected.
BH The back section of the tube yielded higher results than the front.
BT Results indicated possible breakthrough; back section >=10% front section.
C Result identification confirmed.
D Compound identified in an analysis at a secondary dilution factor
D Spike was diluted out

DE Reported results are corrected for desorption efficiency.
E Estimated value.  Concentration above calibration range
E The percent difference for the serial dilution was greater than 10%, indicating a possible 

matrix interference in the sample.
H1 Sample analysis performed past holding time. See case narrative.
H2 Initial analysis within holding time. Reanalysis for the required dilution was past holding 

time.
H3 Sample was received and analyzed past holding time.
H4 Sample was extracted past required extraction holding time, but analyzed within analysis 

holding time. See case narrative.
I Internal standard not within the specified limits.  See case narrative.
J Estimated Value. Concentration found below MRL.
K A deflection in the QC ion may indicate interference with the quantitation of this ion.  The 

concentration of this analyte should be considered as an estimate.
K Analyte was detected above the method reporting limit prior to normalization.
L1 Laboratory control sample recovery outside the specified limits; results may be biased 

high.
L2 Laboratory control sample recovery outside the specified limits; results may be biased low.
L3 Laboratory control sample recovery outside the specified limits.
M Matrix interference; results may be biased high.
M The duplicate injection precision not met.
M1 Matrix interference due to coelution with a non-target compound; results may be biased 

high.
N Presumptive evidence of a compound for TICs that have been identified based on a mass 

spectral library search.
N The Matrix Spike sample recovery is not within control limits.  See case narrative.
P Indicates chlorodiphenyl ether interference present at the retention time of the target 

compound.
P Pesticide/Aroclor target analyte > 40% difference for detected concentrations between GC 

columns
Q Indicates as estimated value because the P and P + 2 theoretical abundance ratio does not 

meet method criteria.
R Duplicate Precision not met.
R1 Duplicate precision not within the specified limits; however, the results are below the 

MRL and considered estimated.
S Surrogate recovery not within specified limits.

Data Qualifiers
Lab Standard
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S The reported value was determined by the Method of Standard Additions (MSA).
T Analyte is a tentatively identified compound, result is estimated.
U Compound was analyzed for, but was not detected (ND).
V1 The continuing calibration verification standard was outside (biased high) the specified 

limits for this compound.
V2 The continuing calibration verification standard was outside (biased low) the specified 

limits for this compound.
W Result quantified, but the corresponding peak was detected outside the generated retention 

time window.
W The post-digestion spike for furnace AA analysis is out of control limits, while sample 

absorbance is less than 50% of spike absorbance.
X See case narrative.
Y Recovery outside limits
Y The chromatogram resembles a petroleum product but does not match the calibration 

standard.
Z The chromatogram does not resemble a petroleum product.
i The MRL/MDL has been elevated due to a matrix interference.

Data Qualifiers
Lab Standard
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T1900713, 1 
NAVARRO Chain of Custody I Sa1nple Submittal Forn 

Task Codo: HAT0l-10. 1901001 COC ID: IIATUl -10. 1901001-COC.I TlfRNAROUN'D TIME: 28 

Navan• ~Harcl'\ and EJ\1\n...., tni:. 

Mulcm Hdlif ~~~i,~iil~lliiililiiiif 
t" K{ 1 ' " ' T I N l• O ll l\,1 <I.T l IN I I d. Kl ll A I ll. Y '-AMP I.I N I , .... ... lt" l' I N { . 

Facilih Name Mexican Hat Disnosal Site Lab Name: ALS Environmental <Tucson. AZl Shinnin11. Comnam : -t:.-~ ~, L '< ·-Proiect Number 1.103. 1.02.112.7.20 Address: 3860 S Palo Verde Rd #302 Trnckinu Number: 
Proiect Name: Mexican Hat Disnosal Site (ALS Soil Testin11.) Cit\ : Tucson State: AZ Cooler Count: Q 

Postal Code: 85714 Date Shinned: 4/1:;l.l .. l/lct 
Phone Number: 520.573.1061 

J.c;~~ PO Number: Sampled by: 

Sampler 2: k' , c_ CY\.-l ~ 6 1'"\ 

- SAMPLE DETAILS 
~ . ANALYS1S REQUESTED - l"dl<ml - P: Fitld. L: Lab, l'L: Fi, ld & Lab, r. : "••• 

r 
I t 

I -~ PLASTIC 
I I j JAll.l.'IOMI, 
I I.; 

I 
I 

I ! 
I I 

I 
I 

Ii: 

I I i 
I 

I NoDt I .. I 

I I .. 
"' ~ = .. .., 

a ~~ 
a ·c 

Time G- Grab # or " .. ·= C. 

Samnl• 10 L4lcation Matri~ Date (24hr) C=Coml) ()C' Cont •• uu 
llAT0l - 10.1901001-002 1.S-028 . SOIL 4/18/2019 12J0 G I I 001 
HA TOl - 10. 1901001-00J L5-0JD . SOIL 4/IH/2019 JOIS G I I I I ooJ 

' ~ "'" 
, I : t , t • 

HA TOl-10.1901001-00.l L7-0IRB . SOIL ~/16/2019 15~ G I I oo;; I 

liA TIII-J0.1901001-005 L7-028 I SOLL 4/16/2019 1630 G l I I ('> ol{ I ~ 

i 
~ ~ ~ . + . . • 

I IA TOl- 10.J 90 lllOl-006 L7-03U SOIL 4/16/2019 1705 G l I {)i)S I 

DA Till-10.1901001--007 1.5-0lA-RII - SOIL 4/17/2019 1650 G 1 I I co& • . - .. . • ♦ • • 
HATOl-10.1901001-008 L5-01A-Rll SOIL 4/17/21119 1655 G l I i oo, 
RA TOl-10.1901001-009 1.5-0lC . SOIL ~/17/2019 1620 G I I I oo~-

~ - r- r,c'1 ♦ ♦ • • , ~ ♦ t 
IIATOl- 10.1901001-01 I L7-IIRT • SOIL 4/17/2019 850 G I ! 

RA T0l- 10.1901001-012 L7- IIRB SOIL 4/17/2019 900 G I I l (2ft) 
I ~ ~ 

HATOl-10.1901001-013 1.S-OlRT . son. 4/18/2019 800 G I I l-H I 
UATOl-10.1901001·014 LS-02RT SOIL 4/18/2019 tJ ta-

. .. 
1235 G I I 

t ~ ; t .. • + .. 
HA TOl-10.1901001-015 L!HIJRT . SOIL 4/18/2019 1020 G I I ol:3 
HA TOI-I0.1901001-016 L7-0IRT SOIL 4/1612019 1610 G I I r u (".1(1(1, 

ADDITIONAL COMMENTS/SPECIAL lNSTRllCTIONS RELINOIDSHED BY DATE/flME ACCEPTED BY DATEfl'lME 

( ';-,)_ ~ - l..A - 4f "2..t.J I t"i 1400 II . / )_.../1,(, 
T / ,,r,- , -

A oo ~ 5--inl~ (/o !, ) 
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NAVARRO Chain of Custody I Sample Submittal Fonn 
T1900713 1 
N1Yarro R•uarch and Er,glnMftnl. Irle. 

Moxlcan Hat Dl1p_o111l Site (ALS Soll TntlnJI) 

Task Code: HAT0l-10.1901001 COC ID: II-\ 1111 -1111 0IOOI -CO( 2 TURNAROUND liME: 28 llllllllllllllllllllllllllllll llll 
ll'KI I.It-'. ( ·1• 1Nt-' flllMA .fl '"' I IAHIJ~At·,,uv SA'\,U,I TNC: / '-I-IIPVINC 

Facilih Name Mexican Hat Disnosal Site Lab Name: ALS Environmental (Tucson. AZ) Shinninu Comnam : 'rl)f>- z: 'f. 
Proiect Number 1.103.1.02.112.7.20 Address: 3860 S Palo Verde Rd #302 Trackin1t Number: 

Proiect Name: Mexican Hat Disnosal Site (ALS Soil Testing) Cih : Tucson State: AZ Cooler Count: ~ I 

Postal Code: 85714 Date Shinned: 4( "L.'il /~ 
Phone Number: 520.573.1061 

Sampled by: j , b. r~ PO Number: 

Sampler 2: t l (" <lY' I 56~ 
SAMPLE DETAfLS .. ANALYSIS R£QUESTED P"tllrrrd - I': FW'td , L: Llllb, PL: f i~kl & Lab, ' Nonr 

' ~ ~ 

I 

I 
t 
·! PLASTIC 

I 
I 

j JAJI 1.SO ML 
'-' 

I I I I I I 
I t I I 

' 1 N•nc I I I 

! I 

I I 
I I I .. I ... I I I " " I 

~ .. 
I I ... .c 

~ 
w 

I .:i t> I I I 
C 'C) I Time G..Crab # or " . ·= Q, 

Samnle ID Locntion Matrix Oate (24hrl C=Cumn OC Conl 
... 
uu • 

HATOl- 10.1901001--017 L7-02RT SOIL 4/)6/2019 16~5 C I I Ct5 i 
HATOl-10.1.901001-018 L7-0JRT • SOLL 4/16no19 l700 C I I ~, (r 

•· ' • + ♦ .. + T ~ . + 
HA TO l-10.1901001-019 L.~-OIRM • SOIL 4/Ul/2019 750 G I I t,!7 
HA TOl-10. 1901001-020 L5-02RM SOIL ~t l8no19 1235 C I I C' (/( 

I . .. .. ♦ .. • . •· • . 
HATOl-10.1901001-021 L5-03RM - SOIL 4/18/2019 1020 C I I I'\ I 'i 
HA1'tll-10.1901001-022 L7-02RM SOIL 4/16n0 l9 1640 C I l 1)~0 

~ I ' ' .. .. • • ' . 
HA TOl-10.1901001--023 L7-03RM SOD, 4116/2019 1710 G L I 6d-.l 
llA T0l-10.1901001-024 L7-0lRM . SOIL 4/16n0l9 1600 C 1 I 1 c o'ef 

I ,- g,.~ • . .. .. •· •· .. ♦ ♦ , 
HA TOl-10.1901001-0l~ LS-0IRB SOIL 411sno19 740 G l I I 

HA T0l-10.1901001-026 L5-02RB SOIL 4/18/2019 IHO C I I l c,~lf 
t , • t ' . • ' . • 

HA TOl-l0.1901001-027 L.~0JRB SOIL 4118n0l9 1020 G 1 I oa.s 
flATOI-I0.1901001-028 L7-0113 SO1.L 4/16n0 J9 1520 C I I 

I 

O~({ t t I- . I· 'c 

IIA TOI-I 0. I 901001-029 
. 

L7-02RB SOIL 4/1612019 1630 G L e-,.r1 I , 

RATOl-10.1901001-0J0 L7-03RB S01.L .i/16/2019 1700 C I I ~ :'f..-.. IJ ';J.(J//1 
ADDITIONAL COMMENTS/SPECIAL INSTRUCTIONS RELINOUISRED BY DATE/'IIME ACCEPTED II\' DATE/TIME 

~Ar. ,v t,,. - l/ /'2J-1 ll ~ 14~0 / J · ll../1/4. 
V / .r • , -

A.PD 'J fi ?n1Q (1 01( ) 
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N_AVARRO Chain of Custody I Sample Submittal Form T1900713 1 

Task Code: HAT0I-10.1901001 COC ID: II\ 1"01 10. l '>Ol lllll-i"Ol .;\ nJRNAROUND TIME: 28 

t'Nt •~~< T INFOUMATION I I A1<1>11AT1111V SA'\111'I } , . • .. ... . 

NIYl"O ,t- ■urch and 1n1lnNf1na, ""-

Moxie~ H•l 1iil1l~l1~mmi11illi11iiif) 
Facilih Name Mexican Hat Disoosal Site Lab Name: ALS Environmental (Tucson. AZl Shinoing Comnam : 1"' LJ.\. 'i -...J 

Proiect Number 1.103.1.02.112.7.20 Address:3860 S Palo Verde Rd #302 Trackim! Number: 
Proiect Name: Mexican Hat Disposal Site (ALS Soil Testim1 \ Cit\ : Tucson State: AZ Cooler Count: '2-

Postal Code: 85714 Date Shinned: U I "L4l llli 
Phone Number: 520.573.)061 

Sampled by: J ~v-0--k°'-~ PO Number: 

Sampler 2: k'' ~~,( ,~&r'\ 
- . SAMPLE DETAILS - - ANALYSIS REQUESTED Ydtntd - F: Pk-Id. L: Ulllt, l'L: Fh:ld & Ulb, N: Nont 

I 
i t 

·! PLAS·r,c 
I i JAJl.l.10M.L 

! 
I.I 

I l 
I ~ 

t 
! Non< 

I I I ;:. 

I 

' 
~ I 

~ " I I .. I 

~ 
... 
::; 

Lol .r: 
"" Time C..CrAb # of C) .. -= C. I 

Samnlt 10 Lo~tion ~btri~ Date (24brl C-Comn OC- Cont .. " I vu 
HATlll-10.1901001-031 A-1 SOCL 4/16/2019 1330 G I I C.'.~ fj I ! I 
HA TOl-10.1901001·032 ASM-2 SOlL ~/l6n0J9 915 C 1 I I -t-- [•5r. I I j ~ ~ l l I I r HA TOJ.J0.1901001-033 ASM-1 SOIL 4/16/2019 830 C l I I 0"3 / I I I -UAT0l-10. l!IOlOOl-034 Ll-compW ~ SOil, ~l6n0l9 1050 C l I ' (a:~;;>- I ! I l 

l ~ + ( .. ♦ t I 
HATOl-10.1901001-035 A-3 SOlL 4/16/2019 13~ C l l Q~3 I I I I 
HA TOI-I U. l 90 I 00 l-036 A-2 SOIL 4/16/2019 1335 C I I ('?'i I I I 

~ 
. • r j ' r • T j .. 

HA T0l-10.1901001-037 L7-llRM SOIL 41l7n0I9 850 C I I 0 3( , 

RAT0l-l0.1901001-038 LS-OlW . SOIL 411sno19 945 C l I 
I b!> (JJ I 

t -031 I t t t .. I l • 
HAT0l-10.1901001-039 L7-llB SOlL 4/l7n019 825 G I I 

l .l?-J. '/~th ~ . ' I 

L ' • • .. ♦ • ~ . . + i i 
. . • 

I I 

I I : . ~ y .. + ~ t . a- . . . . t 1 I . 
I 

ADDITIONAL COMMENTS/SPECIAL INSTRUCOONS n Rl:UNOIJISITED BY DAT£flJME ACC-El'TED BY DATE/TIME 

Ok,,, 0 ..... L/{~ {/ 9 l'44'0 / J · tl. ./ h 
(/ / .,,-- •· , -

A.oo ?Si ?n1Q 0ol<) 
·-
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4208 S. Santa Rita Ave. 

Tucson, AZ 85714 
T: +1520 573 1061 

www.alsglobal.com 

Sample Receipt Form T1900713 1 

Client/Project: ._I N_a_v_a_r_r_o ______ __, Work Order Number: 

Received by: !Sonia Gonzalez Date & Time: !4/25/19 1015 I Matrix: ._IS_o_lid _____ ____. 

Samples were received via?: !FedEx Samples were received in: I Cooler 

Were custody seals on containers? I@ Yes O No O NA I If yes , how many and where? I 1 front each 

If present were custody seals intact? I O Yes @ No If present, were they signed and dated? ,~0-Y_es __ @_N_o_ 

Arrival Temp C Temp Blank C Tracking Number 
Ambient N/A Cooler 1: 7750 4874 1663 

Cooler 2: 7750 4874 1505 

Packing material used? ._IN..:/_A ______ _.__ _______ ...__ _______ .__ ______ __, 

ONo ONA If No, record comments below Did all the bottles arrive in good condition (unbroken)? I@ Yes 

Did all sample labels and tags agree with COC? I@ Yes O No ONA If No, record discrepancies below 

Were all the appropriate containers and volumes received for the tests indicated? I @ Yes O No O NA 

Are samples received deemed acceptable? I @ Yes O No 

37 plasticjars, 250ml 
I Comments: 

Notes, discrepancies, & resolutions: 

As a pan of ISO 17025 protocols, ALS must notify dients that the quoted anafytical methods performed by AlS mny have minor 
modifications from the methods as published. These modifications are written imo our Standard Operating Procedures end do 
not impact the quality of the data. Receipt of this document will be considered an acceptancll! of thll! procedures used by the 
laboratory for analysls unless notified by the client. 
Modifications may indude, but are not limited to: 

1he analysis of II sample matrix that differs from that stated in the published method (example- ASTM D5865 Standard Test 
Ml!thod fDI" Gross Calorific Value of Coal and Co~ Is used for attM!f" matrices suc:11 as biomass, Tire Derived Fuel, etc.). 

• Analvzinc a sample mass that differs from those in the published method (example - to accommodate samples with hich 
concentrations of analvte, samples of limited volume, or to comply with the instrument manufacturers operating 
cuide1ines}. 

• Instruments used for the analysis may differ from ttiose listed in the published method Ce>cample - using ICP-OES when 
the mettiod references flame Atomic Absorption Spectros.coPVJ 

RIGHT SOLUTIONS I RIGHT PARTNER 



 
 
 

Case Narrative 

 

Client:  Navarro Research and Engineering, Inc.    ALS Project: T1900713 

Project:  Mexican Hat Disposal Site (ALS Soil Testing)    Date Received: April 25, 2019 

 

Sample Receipt 

Thirty seven sample is 250 plastic soil jars were received in good condition with no discrepancies in the COC and other 
sample documentation forms. 

The samples were logged into the ALS LIMS for the following analyses: 

• Moisture by ASTM D2216 – Gravimetric at 105C 

• Extractable Cations by ASTM D7503 (Al, Ca, Mg, K, Na) – NH4OAc Extraction / ICP-OES 

• Water Soluble Cations by ASTM D7503 (Al, Ca, Mg, K, Na) – DI H2O Extraction / ICP-OES 

• Bound (Exchangeable) Cations by ASTM D7503 (Al, Ca, Mg, K, Na) – Calculation (Extractable – Soluble Cation) 

• Cation Exchange Capacity by ASTM D7503 – Ammonium Acetate / KCl Extraction / Colorimetric Determination 
(Extraction performed in the Tucson laboratory, analyses performed by the ALS Ft. Collins laboratory) 

• ESP and SAR by D7503 - Calculations 

Sample Preparation 

• Samples were air dried at 30C to 40C for several days.  The Air Dry Loss moisture values were measured and used 
to calculate the Total Moisture 

• The Air Dried samples were passed through a soil flail mill with a 2mm sieve.  The < 2mm fraction was analyzed 
while the plus 2mm was discarded. 

Analyses 

The analyses were performed as written in ASTM method D7503.  Analytical problems were almost immediately 
encountered including extreme difficulty filtering the water and NH4OAc extracts.  The filtering process for the 37 and 
duplicates was exceedingly long with some filtrates taking several hours to complete.  After completion of the filtration, 
both the water and extractable filtrates showed signs of colloidal clay that passed through the ashless filter paper (90mm 
Whatman 40) that was specified by the method.  The filtrates were then acidified with HNO3.  It was determined during the 
analyses by ICP-OES, the acidification of the extracts resulted in significant and inconsistent increases in levels of Al and 
Ca.  The water soluble analyses were repeated with the same results. 

Other problems encountered also included carryover contamination from one sample to the next during the filtration and 
reaction steps.  The filtering and cleaning of filtering funnels and glassware were performed per the method.  The alcohol 
rinses and cleaning processes of funnels and flasks listed in the method were not sufficient to eliminate the carryover 
contamination between samples.  This was determined because of high hits of K in the blanks and the samples.   

These problems were not totally apparent until completion of the extractions and analyses by ICP-OES.  The source of the 
problems were research through the review of the method and data by a senior staff person plus discussions with the 
analyst  

Changes to the method included the use of 47mm GF/F glass fiber filters with 0.6um pore size instead of the Whatman 40 
filters with an 8um pore size.  This change eliminated the passing of colloidal clay into the extracts and also improved the 
filtration speed.  Another step was replacing the 90mm ceramic Buchner filtering funnel with a 47mm plastic filtering 
funnel that could be taken apart to be cleaned between samples.  The large glass filtering flasks used to catch the filtrates 
were also switched to a system that uses 50 mL centrifuge tubes inserted into a filter flask to catch the filtrates.  Together 
these changes greatly reduced the carryover contamination seen in the initial analyses. 

All of the samples were retested for cation and CEC analyses after the corrections listed above were implemented. 
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Case Narrative (cont.) 

 

Client:  Navarro Research and Engineering, Inc.    ALS Project: T1900713 

Project:  Mexican Hat Disposal Site (ALS Soil Testing)    Date Received: April 25, 2019 

 

Quality Control and Analytical Issues 

The QC issues were encountered with the retests of the samples. 

• Low level Sodium levels were observed in the filtration blanks at approximately 2 mg/L.  The Sodium values were 
corrected for low level filter blank contamination for both extractable and soluble Sodium. 

• CEC values were corrected for low level Ammonium contamination of filters after treatment with Ammonium 
Acetate. The number of alcohol rinses were doubled over the method, but still failed to remove all unreacted 
Ammonium Acetate from the samples and filter prior to the KCl extraction step. 

• The Laboratory Control Sample for Water Soluble Sodium was prepared at approximately 0.5 cmol/Kg which is at 
the RL of the method.  The observed values for the LCSs were 0.3 and 0.6 and had recoveries that were within the 
+/-50% acceptance limits for low level LCSs. 

• Duplicate values for Water Soluble and Bound K exceed the +/-20 acceptance as the concentrations were less that 
than 10 x the RL values. 
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4208 S. Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.

2597 Legacy Way

Grand Junction, CO  81503

Attn: Steve Donivan

Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

Moisture

D2216

wt%

HAT01-10.1901001-002 4/18/19 1230 T1900713-001 3.71

HAT01-10.1901001-003 4/18/19 1015 T1900713-002 3.55

HAT01-10.1901001-004 4/16/19 1550 T1900713-003 11.56

HAT01-10.1901001-005 4/16/19 1630 T1900713-004 4.27

HAT01-10.1901001-006 4/16/19 1705 T1900713-005 4.53

HAT01-10.1901001-007 4/17/19 1650 T1900713-006 12.11

HAT01-10.1901001-008 4/17/19 1655 T1900713-007 11.19

HAT01-10.1901001-009 4/17/19 1620 T1900713-008 2.74

HAT01-10.1901001-011 4/17/19 0850 T1900713-009 12.29

HAT01-10.1901001-012 4/17/19 0900 T1900713-010 10.16

HAT01-10.1901001-013 4/18/19 0800 T1900713-011 9.37

HAT01-10.1901001-014 4/18/19 1235 T1900713-012 11.58

HAT01-10.1901001-015 4/18/19 1020 T1900713-013 10.44

HAT01-10.1901001-016 4/16/19 1610 T1900713-014 10.63

HAT01-10.1901001-017 4/16/19 1655 T1900713-015 11.16

HAT01-10.1901001-018 4/16/19 1700 T1900713-016 12.08

HAT01-10.1901001-019 4/18/19 0750 T1900713-017 11.71

HAT01-10.1901001-020 4/18/19 1235 T1900713-018 10.80

HAT01-10.1901001-021 4/18/19 1020 T1900713-019 10.78

HAT01-10.1901001-022 4/16/19 1640 T1900713-020 13.29

HAT01-10.1901001-023 4/16/19 1710 T1900713-021 11.36

HAT01-10.1901001-024 4/16/19 1600 T1900713-022 11.79

HAT01-10.1901001-025 4/18/19 0740 T1900713-023 7.58

HAT01-10.1901001-026 4/18/19 1240 T1900713-024 11.31

HAT01-10.1901001-027 4/18/19 1020 T1900713-025 10.44

HAT01-10.1901001-028 4/16/19 1520 T1900713-026 2.26

HAT01-10.1901001-029 4/16/19 1630 T1900713-027 11.17

Sample Date & 
Time:

April 25, 2019

Certificate of Analysis

Sample ID: Lab #:
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4208 S. Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.

2597 Legacy Way

Grand Junction, CO  81503

Attn: Steve Donivan

Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

Moisture

D2216

wt%

Sample Date & 
Time:

April 25, 2019

Certificate of Analysis

Sample ID: Lab #:

HAT01-10.1901001-030 4/16/19 1700 T1900713-028 11.45

HAT01-10.1901001-031 4/16/19 1330 T1900713-029 4.43

HAT01-10.1901001-032 4/16/19 0915 T1900713-030 0.16

HAT01-10.1901001-033 4/16/19 0830 T1900713-031 0.32

HAT01-10.1901001-034 4/16/19 1050 T1900713-032 0.63

HAT01-10.1901001-035 4/16/19 1350 T1900713-033 16.45

HAT01-10.1901001-036 4/16/19 1335 T1900713-034 10.05

HAT01-10.1901001-037 4/17/19 0850 T1900713-035 12.03

HAT01-10.1901001-038 4/18/19 0945 T1900713-036 1.89

HAT01-10.1901001-039 4/17/19 0825 T1900713-037 5.09
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 23.57 29.37 27.37 28.54 25.75

Magnesium cmol/Kg 0.80 1.17 2.02 1.17 1.03

Potassium cmol/Kg 0.20 0.22 0.27 0.23 0.21

Sodium cmol/Kg 0.77 1.06 2.96 1.00 0.86

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 0.00 0.15 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 1.29 0.98 0.80 1.22 0.97

Magnesium cmol/Kg 0.15 0.16 0.18 0.20 0.15

Potassium cmol/Kg < 0.13 < 0.12 0.14 < 0.12 < 0.11

Sodium cmol/Kg 0.55 0.72 2.84 0.71 0.53

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 22.28 28.38 26.57 27.32 24.78

Magnesium cmol/Kg 0.65 1.01 1.84 0.97 0.88

Potassium cmol/Kg < 0.13 < 0.12 0.13 < 0.12 < 0.11

Sodium cmol/Kg 0.22 0.34 < 0.21 0.29 0.33

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 1.60 2.77 6.13 2.50 1.70

ESP %          13.7       12.2 <         3.4       11.5       19.6 

SAR ratio          0.06       0.09 <       0.06       0.08       0.09 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

HAT01-
10.1901001-005

T1900713-005T1900713-004T1900713-001 T1900713-002

HAT01-
10.1901001-006

Certificate of Analysis

Analyses
HAT01-10.1901001-

002
HAT01-

10.1901001-003
HAT01-

10.1901001-004

T1900713-003
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 20.20 27.65 24.17 30.20 33.24

Magnesium cmol/Kg 1.65 1.81 1.45 1.75 2.13

Potassium cmol/Kg 0.27 0.33 0.33 0.33 0.28

Sodium cmol/Kg 3.39 3.54 2.83 2.38 2.80

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 0.75 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 0.54 1.40 0.73 0.73 0.80

Magnesium cmol/Kg 0.14 0.52 0.15 0.14 0.17

Potassium cmol/Kg < 0.13 < 0.12 < 0.12 < 0.11 < 0.12

Sodium cmol/Kg 3.11 3.37 2.51 2.23 2.45

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 19.65 26.24 23.45 29.47 32.44

Magnesium cmol/Kg 1.51 1.29 1.30 1.61 1.96

Potassium cmol/Kg 0.14 0.21 0.21 0.22 0.15

Sodium cmol/Kg 0.27 0.17 0.31 < 0.21 0.35

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 4.98 5.58 4.25 3.58 5.63

ESP %            5.5         3.1         7.3 <         5.9         6.2 

SAR ratio          0.08       0.05       0.09 <       0.05       0.08 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

007
HAT01-

10.1901001-008
HAT01-

10.1901001-009
HAT01-

10.1901001-011
HAT01-

10.1901001-012

T1900713-006 T1900713-007 T1900713-008 T1900713-009 T1900713-010
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 23.16 22.59 21.85 28.81 25.63

Magnesium cmol/Kg 1.28 1.91 1.92 1.78 1.63

Potassium cmol/Kg 0.24 0.27 0.22 0.30 0.27

Sodium cmol/Kg 3.76 3.31 2.63 2.92 2.21

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg 0.17 < 0.13 < 0.13 0.24 < 0.13

Calcium cmol/Kg 0.94 0.71 0.56 0.89 0.74

Magnesium cmol/Kg 0.19 0.17 0.15 0.22 0.15

Potassium cmol/Kg < 0.12 < 0.12 < 0.12 < 0.12 < 0.12

Sodium cmol/Kg 3.88 2.78 2.46 2.91 1.88

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 22.22 21.88 21.29 27.92 24.89

Magnesium cmol/Kg 1.09 1.74 1.77 1.56 1.48

Potassium cmol/Kg 0.11 0.15 0.10 0.17 0.15

Sodium cmol/Kg < 0.21 0.54 < 0.21 < 0.21 0.32

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 4.59 5.47 5.55 5.82 5.33

ESP % <            4.6         9.8 <         3.8 <         3.6         6.1 

SAR ratio <          0.06       0.16 <       0.06 <       0.05       0.09 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

013
HAT01-

10.1901001-014
HAT01-

10.1901001-015
HAT01-

10.1901001-016
HAT01-

10.1901001-017

T1900713-011 T1900713-012 T1900713-013 T1900713-014 T1900713-015
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 28.34 23.56 25.92 19.08 27.10

Magnesium cmol/Kg 1.81 1.68 1.93 1.55 1.96

Potassium cmol/Kg 0.26 0.28 0.31 0.24 0.29

Sodium cmol/Kg 2.22 2.33 3.49 2.95 3.23

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg 0.24 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 0.79 0.62 0.66 0.56 0.72

Magnesium cmol/Kg 0.23 0.15 0.15 0.14 0.17

Potassium cmol/Kg < 0.11 < 0.12 < 0.12 < 0.12 < 0.13

Sodium cmol/Kg 2.21 2.11 3.04 2.89 2.89

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 27.55 22.94 25.26 18.52 26.38

Magnesium cmol/Kg 1.57 1.53 1.77 1.41 1.78

Potassium cmol/Kg 0.14 0.15 0.19 0.12 0.16

Sodium cmol/Kg < 0.21 0.23 0.45 < 0.21 0.34

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 5.39 5.08 5.60 6.08 5.23

ESP % <            3.9         4.5         8.0 <         3.5         6.5 

SAR ratio <          0.06       0.07       0.12 <       0.07       0.09 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

018
HAT01-

10.1901001-019
HAT01-

10.1901001-020
HAT01-

10.1901001-021
HAT01-

10.1901001-022

T1900713-016 T1900713-017 T1900713-018 T1900713-019 T1900713-020
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 25.38 24.98 44.03 24.63 24.09

Magnesium cmol/Kg 1.76 1.85 1.63 1.96 2.00

Potassium cmol/Kg 0.68 0.78 0.80 0.74 0.90

Sodium cmol/Kg 2.99 3.50 1.08 3.32 2.98

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 0.83 0.82 11.54 0.71 0.86

Magnesium cmol/Kg 0.19 0.17 0.77 0.16 0.20

Potassium cmol/Kg < 0.13 < 0.12 < 0.12 < 0.12 < 0.13

Sodium cmol/Kg 2.61 2.94 0.89 2.70 2.83

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 24.54 24.16 32.49 23.92 23.23

Magnesium cmol/Kg 1.57 1.68 0.86 1.80 1.80

Potassium cmol/Kg 0.55 0.66 0.68 0.62 0.77

Sodium cmol/Kg 0.37 0.56 < 0.21 0.62 < 0.21

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 6.21 6.53 3.30 5.90 4.77

ESP %            6.0         8.6 <         6.4       10.6 <         4.4 

SAR ratio          0.10       0.16 <       0.05       0.17 <       0.06 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

023
HAT01-

10.1901001-024
HAT01-

10.1901001-025
HAT01-

10.1901001-026
HAT01-

10.1901001-027

T1900713-021 T1900713-022 T1900713-023 T1900713-024 T1900713-025

Page 16 of 25



 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 28.90 30.65 25.11 9.99 7.60

Magnesium cmol/Kg 1.62 2.91 1.87 0.58 0.33

Potassium cmol/Kg 0.23 0.70 0.75 0.70 0.48

Sodium cmol/Kg 1.71 3.10 3.01 0.45 < 0.21

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 1.16 0.80 0.79 0.74 0.66

Magnesium cmol/Kg 0.22 0.25 0.17 0.10 < 0.08

Potassium cmol/Kg < 0.12 < 0.13 < 0.12 < 0.12 < 0.13

Sodium cmol/Kg 1.49 2.53 2.86 < 0.42 < 0.44

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 27.74 29.85 24.32 9.25 6.93

Magnesium cmol/Kg 1.40 2.65 1.70 0.48 0.24

Potassium cmol/Kg 0.11 0.57 0.62 0.58 0.35

Sodium cmol/Kg 0.22 0.57 < 0.21 < 0.21 < 0.21

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 4.18 6.10 5.43 3.22 2.32

ESP %            5.3         9.4 <         3.9 <         6.5 <         9.0 

SAR ratio          0.06       0.14 <       0.06 <       0.10 <       0.11 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

028
HAT01-

10.1901001-029
HAT01-

10.1901001-030
HAT01-

10.1901001-031
HAT01-

10.1901001-032

T1900713-026 T1900713-027 T1900713-028 T1900713-029 T1900713-030
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 8.46 28.70 31.28 10.62 24.11

Magnesium cmol/Kg 0.46 1.64 1.22 0.45 1.64

Potassium cmol/Kg 0.60 0.28 0.21 < 0.14 0.28

Sodium cmol/Kg < 0.22 0.93 0.70 0.24 2.86

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 0.67 2.02 1.04 0.78 0.64

Magnesium cmol/Kg < 0.08 0.28 0.16 0.11 0.14

Potassium cmol/Kg < 0.12 < 0.12 < 0.12 < 0.12 < 0.12

Sodium cmol/Kg < 0.40 0.68 < 0.40 < 0.40 2.49

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 < 0.13 < 0.13 < 0.13

Calcium cmol/Kg 7.80 26.68 30.25 9.84 23.47

Magnesium cmol/Kg 0.38 1.36 1.05 0.34 1.50

Potassium cmol/Kg 0.48 0.16 0.09 0.02 0.15

Sodium cmol/Kg < 0.21 0.26 0.30 < 0.21 0.37

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 2.00 7.28 3.13 0.19 5.00

ESP % <          10.5         3.5         9.5 <     112.8         7.3 

SAR ratio <          0.10       0.07       0.07 <       0.09       0.10 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

033
HAT01-

10.1901001-034
HAT01-

10.1901001-035
HAT01-

10.1901001-036
HAT01-

10.1901001-037

T1900713-031 T1900713-032 T1900713-033 T1900713-034 T1900713-035
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13

Calcium cmol/Kg 16.40 28.38

Magnesium cmol/Kg 0.75 1.33

Potassium cmol/Kg 1.41 0.26

Sodium cmol/Kg 0.78 1.20

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13

Calcium cmol/Kg 0.87 1.09

Magnesium cmol/Kg 0.13 0.19

Potassium cmol/Kg < 0.12 < 0.12

Sodium cmol/Kg 0.53 0.81

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13

Calcium cmol/Kg 15.54 27.29

Magnesium cmol/Kg 0.62 1.14

Potassium cmol/Kg 1.29 0.14

Sodium cmol/Kg 0.26 0.39

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 1.42 6.21

ESP %          18.1         6.3 

SAR ratio          0.09       0.10 

Note:  Values reported on an a moisture free basis.  Sodium values were corrected for low level filter blank 

contamination for both extractable and soluble Sodium.  CEC values were corrected for low level Ammonium  

contamination of filters after treatment with Ammonium Acetate.  The number of alcohol rinses were doubled 

over the method, but still failed to remove all unreacted Ammonium Acetate from the filter prior to the 

KCl extraction step.

April 25, 2019

Certificate of Analysis

Analyses
HAT01-10.1901001-

038
HAT01-

10.1901001-039

T1900713-036 T1900713-037
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 23.57 25.28 7.0

Magnesium cmol/Kg 0.80 0.82 2.4

Potassium cmol/Kg 0.20 0.17 12.7

Sodium cmol/Kg 0.77 0.78 1.2

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 1.29 1.31 1.6

Magnesium cmol/Kg 0.15 0.15 2.0

Potassium cmol/Kg < 0.13 < 0.13 n/a

Sodium cmol/Kg 0.55 0.55 0.0

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 22.28 23.97 7.3

Magnesium cmol/Kg 0.65 0.67 2.6

Potassium cmol/Kg < 0.13 < 0.13 n/a

Sodium cmol/Kg 0.22 0.23 4.2

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 1.60 1.31 20.0

ESP %          13.7       17.5 n/a

SAR ratio          0.06       0.07 n/a

Note: Values reported on an a moisture free basis.

HAT01-10.1901001-002
RPD

%

April 25, 2019

Duplicate Analyses

Analyses
T1900713-001 T1900713-001D
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 23.16 24.35 5.0

Magnesium cmol/Kg 1.28 1.34 5.1

Potassium cmol/Kg 0.24 0.31 25.4

Sodium cmol/Kg 3.76 3.99 6.1

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg 0.17 0.20 12.5

Calcium cmol/Kg 0.94 0.92 1.6

Magnesium cmol/Kg 0.19 0.19 1.0

Potassium cmol/Kg < 0.12 < 0.12 n/a

Sodium cmol/Kg 3.88 3.54 8.9

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 22.22 23.43 5.3

Magnesium cmol/Kg 1.09 1.16 6.1

Potassium cmol/Kg 0.11 0.18 47.3

Sodium cmol/Kg < 0.21 0.45 n/a

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 4.59 4.11 11.2

ESP %            4.6       11.0 n/a

SAR ratio          0.06       0.13 n/a

Note: Values reported on an a moisture free basis.

April 25, 2019

Duplicate Analyses

Analyses
HAT01-10.1901001-013

RPD
%

T1900713-011 T1900713-011D
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 25.38 24.80 2.3

Magnesium cmol/Kg 1.76 1.78 1.2

Potassium cmol/Kg 0.68 1.15 51.4

Sodium cmol/Kg 2.99 3.02 1.3

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 0.83 0.71 15.4

Magnesium cmol/Kg 0.19 0.14 25.4

Potassium cmol/Kg < 0.13 < 0.11 n/a

Sodium cmol/Kg 2.61 2.68 2.4

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 24.54 24.09 1.9

Magnesium cmol/Kg 1.57 1.64 3.9

Potassium cmol/Kg 0.55 1.04 61.7

Sodium cmol/Kg 0.37 0.35 6.9

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 6.21 5.44 13.2

ESP %            6.0         6.4 n/a

SAR ratio          0.10       0.10 n/a

Note: Values reported on an a moisture free basis.

April 25, 2019

Duplicate Analyses

Analyses
HAT01-10.1901001-023

RPD
%

T1900713-021 T1900713-021D
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 8.46 8.66 2.4

Magnesium cmol/Kg 0.46 0.45 0.5

Potassium cmol/Kg 0.60 0.86 35.5

Sodium cmol/Kg < 0.22 < 0.21 n/a

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 0.67 0.78 15.3

Magnesium cmol/Kg < 0.08 < 0.08 n/a

Potassium cmol/Kg < 0.12 < 0.13 n/a

Sodium cmol/Kg < 0.40 < 0.43 n/a

Bound (Exchangeable) Cations, ATSM D7503 Calculation

Aluminum cmol/Kg < 0.13 < 0.13 n/a

Calcium cmol/Kg 7.80 7.89 1.2

Magnesium cmol/Kg 0.38 0.37 2.1

Potassium cmol/Kg 0.48 0.73 41.2

Sodium cmol/Kg < 0.21 < 0.21 n/a

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg 2.00 2.70 29.7

ESP %          10.5         7.8 n/a

SAR ratio          0.10       0.10 n/a

Note: Values reported on an a moisture free basis.

April 25, 2019

Duplicate Analyses

Analyses
HAT01-10.1901001-033

RPD
%

T1900713-031 T1900713-031D
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units OV TV

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.14 0.55 0.56 98.1

Calcium cmol/Kg < 0.06 0.28 0.25 109.3

Magnesium cmol/Kg < 0.04 0.39 0.42 94.3

Potassium cmol/Kg < 0.13 1.29 1.29 100.2

Sodium cmol/Kg < 0.23 0.23 0.22 104.6

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.14 1.18 1.07 109.8

Calcium cmol/Kg < 0.10 0.55 0.48 113.5

Magnesium cmol/Kg < 0.08 0.83 0.79 104.3

Potassium cmol/Kg < 0.13 2.67 2.47 108.4

Sodium cmol/Kg < 0.43 0.29 0.42 69.5

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg < 0.54 1.91 1.78 107.0

Note: Values reported on an a moisture free basis.

R%Preparation Blank 1
Laboratory Control Sample 1

April 25, 2019

QC Data

Analyses
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 4208 S Santa Rita Avenue, Tucson, AZ 85714
Tel 520 573 1061 

Rpt-T1900713 Navarro Research Donivan rev1,
 8/23/2019

Client: Navarro Research and Engineering, Inc.
2597 Legacy Way
Grand Junction, CO  81503

Attn: Steve Donivan
Project: Mexican Hat Disposal Site (ALS Soil Testing) Date Received:

ID

Units OV TV

Extractable Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.14 0.56 0.57 98.3

Calcium cmol/Kg < 0.06 0.26 0.25 103.7

Magnesium cmol/Kg < 0.04 0.41 0.42 96.7

Potassium cmol/Kg < 0.13 1.68 1.30 128.6

Sodium cmol/Kg < 0.21 0.22 0.22 97.9

Water Soluble Cations, ATSM D7503 ICP-OES

Aluminum cmol/Kg < 0.14 1.18 1.21 98.2

Calcium cmol/Kg < 0.10 0.54 0.54 100.2

Magnesium cmol/Kg < 0.08 0.84 0.89 93.5

Potassium cmol/Kg < 0.13 2.61 2.77 94.2

Sodium cmol/Kg < 0.43 0.62 0.47 132.2

Cation Exchange Capacity, ATSM D7503 Ammonia by Colorimetric

CEC cmol/Kg < 0.54 1.84 1.78 103.0

Note: Values reported on an a moisture free basis.

April 25, 2019

QC Data

Analyses Preparation Blank 2
Laboratory Control Sample 2

R%
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point to apportion the carbon dioxide analyses between these two minerals.  However, to get the overall 
mineralogy to balance with the chemistry, some ratios had to be adjusted, as shown in Table 5.

Table 5.  Calcite to dolomite ratios indicated by XRD and calcimeter pressure behavior.
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m
p 

W

By XRD 0.79 0.94 0.86 0.95 0.75 0.84 0.86 0.82 0.87 0.81 0.84 0.82 0.96 0.63
Final ratio 0.65 0.65 0.86 0.40 0.73 0.84 0.86 0.82 0.87 0.59 0.84 0.96 0.82 0.64

Chemical analyses.

Because it is difficult to get significant precision in the peak heights of the major diffraction peaks, the lab 
uses a geochemical method to determine the mineralogy.  The method used is similar to the published 
programs MinLith and SedNorm but differs from those programs by using XRD to determine which major 
minerals to include.  A portion of each sample was pressed into a pellet and analyzed for major elements 
by x-ray fluorescence.  The instrument used was a Bruker Tracer III-SD, which when used with the tube 
and detector under vacuum, is capable of detecting sodium and elements of higher atomic number.  The 
raw spectral information from the instrument is converted into an elemental analysis using a conversion 
matrix supplied by the manufacturer.  The resulting elemental concentrations were then slightly corrected 
for instrument and other variations using an N.I.S.T. certified standard and an in-house shale sample that 
was analyzed by a certified commercial lab.  The carbon dioxide content of each sample was determined 
using a calcimeter. Because XRF cannot determine the oxidation state of an element, all of the iron was 
assumed to be in the ferric (+3) oxidation state in the mineral calculations. This is a realistic assumption 
because all of the samples were red, indicative of ferric iron. Because no pyrite was detected, all of the 
sulfur was assumed to be in the +6-oxidation state and exist as sulfate.  The results of the chemical 
analyses are presented in Table 6.

The method used to derive mineralogy from the chemical analyses is outlined here.

• Step 1.  Convert the elemental analyses that are in weight percent into number of moles of each 
element.

• Step 2.  Allot all titanium to rutile, manganese to pyrolusite and iron to hematite.
• Step 3.  Allot all phosphorus to apatite.  Remove the corresponding amount of calcium from the 

original amount.
• Step 4.  Allot all sulfur to gypsum.  Remove the corresponding amount of calcium.
• Step 5.  From XRD, calculate the calcite to dolomite ratio and allot the carbon dioxide accordingly.
• Step 6.  Use the CO2 allotted to calcite to create calcite and reduce calcium by the appropriate 

amount. In the current set of samples, using the calcite to dolomite ratio from XRD resulted in 
numerous problems further along in the calculations, so the ratios had to be reduced to resolve 
those issues.  The ratios that worked were closer to those suggested by the pressure behaviors 
during the calcimeter analyses.
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Daniel B. Stephens & Associates, Inc. 

4400 Alameda Blvd. NE, Suite C • Albuquerque, New Mexico 87113 

Laboratory Report for 

Navarro Research and Engineering, Inc. 

Mexican Hat, Geotechnical Materials Testing 

Contract # DE-LM0000421, PO# LMCP7413

May 13, 2020



May 13, 2020 

 Daniel B. Stephens & Associates, Inc. 

Soil Testing & Research Laboratory  
4 4 0 0  A l a m e d a  B l vd .  N E ,  S u i t e  C  5 0 5 - 8 8 9 - 7 7 5 2  

A l b u q u e rq u e ,  N M  8 7 1 1 3  F A X  5 0 5 - 8 8 9 - 0 2 5 8  

Morgan Williams 

Navarro Research and Engineering, Inc. 

Office of Legacy Management 

2597 Legacy Way 

Grand Junction, CO 81503 

(970) 248-6242

Re: DBS&A Laboratory Report for Navarro Research and Engineering, Inc. PO# LMCP7413 

Dear Mr. Williams: 

Enclosed is the report for the Navarro Research and Engineering, Inc., PO# LMCP7413 samples.  

Please review this report and provide any comments as samples will be held for a maximum of 30 

days.  After 30 days samples will be returned or disposed of in an appropriate manner.  

All testing results were evaluated subjectively for consistency and reasonableness, and the results 

appear to be reasonably representative of the material tested.  However, DBS&A does not assume 

any responsibility for interpretations or analyses based on the data enclosed, nor can we guarantee 

that these data are fully representative of the undisturbed materials at the field site.  We recommend 

that careful evaluation of these laboratory results be made for your particular application. 

The testing utilized to generate the enclosed report employs methods that are standard for the 

industry.  The results do not constitute a professional opinion by DBS&A, nor can the results affect 

any professional or expert opinions rendered with respect thereto by DBS&A.  You have 

acknowledged that all the testing undertaken by us, and the report provided, constitutes mere test 

results using standardized methods, and cannot be used to disqualify DBS&A from rendering any 

professional or expert opinion, having waived any claim of conflict of interest by DBS&A.  

We are pleased to provide this service to Navarro Research and Engineering, Inc. and look forward to 

future laboratory testing on other projects.  If you have any questions about the enclosed data, 

please do not hesitate to call. 

Sincerely, 

DANIEL B. STEPHENS & ASSOCIATES, INC. 

SOIL TESTING & RESEARCH LABORATORY 

Joleen Hines 

Laboratory Manager 

Enclosure 
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Summary of Tests Performed

Saturated
Initial Soil Hydraulic Moisture Particle Specific Air

Laboratory Properties1 Conductivity2 Characteristics3 Size4 Gravity5 Perm- Atterberg Crumb Pinhole
Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DH WS H F C eability Limits Test Dispersion

L5-01 <200 X X X X X

L5-03 <200 X X X X X

L4-01 <200 X X X X X

L4-03 <200 X X X X X

L5-01 <10 X X

L5-03 <10 X X

L4-01 <10 X X

1  G = Gravimetric Moisture Content, VM = Volume Measurement Method, VD = Volume Displacement Method
2  CH = Constant Head Rigid Wall, FH = Falling Head Rigid Wall, FW = Falling Head Rising Tail Flexible Wall
3  HC = Hanging Column, PP = Pressure Plate, FP = Filter Paper, DPP = Dew Point Potentiometer, RH = Relative Humidity Box, 
   EP = Effective Porosity, WHC = Water Holding Capacity, Kunsat = Calculated Unsaturated Hydraulic Conductivity
4  DH = Double Hydrometer, WS = Wet Sieve, H = Hydrometer
5  F = Fine (<4.75mm), C = Coarse (>4.75mm)

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Notes

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Sample Receipt: 
Seven samples, each as approximately 400 grams of loose material in a resealable plastic bag, 
were received on April 24, 2020. The samples were delivered in a cardboard box and were 
received in good order. 
  
Sample Preparation and Testing Notes: 
All seven samples were subjected to dispersive characteristics testing by the crumb test.  
  
Four of the samples were subjected to Atterberg limits testing, particle size analysis, and 
secondary hydrometer analysis to determine dispersion characteristics using the double 
hydrometer analysis.   In cases where the difference between the percent finer than 2-μm with 
and without dispersant is less than the lower limit of the expected range for duplicate samples 
(<1.48% difference), the percent dispersion by double hydrometer is reported as 100.  Particle 
diameter calculations in the hydrometer portion of the analysis are based on the use of an 
assumed specific gravity value of 2.65. The percent passing results are reported to 0.1%, rather 
than 1% as specified in the test method. 
  
The remaining three samples were subjected to pinhole dispersion testing.  Sub-samples were 
prepared for testing by remolding a portion of the sample to a target dry bulk density of 1.72 
g/cm3 at a 11.5% gravimetric moisture content. The samples were placed in an airtight bag and 
allowed to equilibrate for 24 hours prior to testing. 

5



Summary of Particle Size Characteristics

Sample Number
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification
USDA

Classification

L5-01 <200 1.7E-05 0.038 0.044 2588 535 WS/H Lean clay (CL) Silt Loam (Est)

L5-03 <200 8.3E-05 0.039 0.046 554 95 WS/H Fat clay (CH) Loam (Est)

L4-01 <200 0.00029 0.043 0.048 166 52 WS/H Lean clay (CL) Loam (Est)

L4-03 <200 1.8E-05 0.045 0.050 2778 810 WS/H Fat clay (CH) Loam (Est)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10

H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

Cu  = 

Cc  = 

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)

L5-01 <200 0.0 0.0 82.8 17.1

L5-03 <200 0.0 0.3 80.8 18.9

L4-01 <200 0.0 0.2 85.7 14.1

L4-03 <200 0.0 0.2 83.2 16.6

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Percent Dispersion by Double Hydrometer

Sample Number

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index versus 
Liquid Limit Plot Falls 
on or Above the “A” 

Line1
Dispersiveness 
Classification

L5-01 <200 18.0 17.1 100 Yes Dispersive

L5-03 <200 18.2 18.8 100 Yes Dispersive

L4-01 <200 14.3 14.1 100 Yes Dispersive

L4-03 <200 16.3 16.5 100 Yes Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil 
fraction is finer than 2-μm when dispersant is used.
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate 
samples (<1.48% difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification

L5-01 <200 49 21 28 CL

L5-03 <200 65 28 37 CH

L4-01 <200 48 24 24 CL

L4-03 <200 65 22 43 CH

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Sample Number Grade of Reaction Reaction Classification

L5-01 <200 IV Strong Reaction Highly Dispersive

L5-03 <200 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L4-01 <200 IV Strong Reaction Highly Dispersive

L4-03 <200 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L5-01 <10 III Moderate Reaction Dispersive

L5-03 <10 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L4-01 <10 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

Summary of Crumb Dispersion Tests

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Pinhole Dispersion Testing

Sample Number
Percent Finer 
Than 5-μm1

Plasticity 
Index1 Dispersion Classification

L5-01 <10 NA NA D2 - Dispersive

L5-03 <10 NA NA D1 - Dispersive

L4-01 <10 NA NA D1 - Dispersive

"NA" Not Analyzed

1 This test method is applicable to soils that have a plasticity index greater than or equal to 4, and more than 12% of the 
soil fraction is finer than 5-μm.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Summary of Particle Size Characteristics

Sample Number
d10

(mm)
d50

(mm)
d60

(mm) Cu Cc Method
ASTM

Classification
USDA

Classification

L5-01 <200 1.7E-05 0.038 0.044 2588 535 WS/H Lean clay (CL) Silt Loam (Est)

L5-03 <200 8.3E-05 0.039 0.046 554 95 WS/H Fat clay (CH) Loam (Est)

L4-01 <200 0.00029 0.043 0.048 166 52 WS/H Lean clay (CL) Loam (Est)

L4-03 <200 1.8E-05 0.045 0.050 2778 810 WS/H Fat clay (CH) Loam (Est)

d50  =  Median particle diameter d60 DS   =  Dry sieve † Greater than 10% of sample is coarse material

Est  =  
d10

H      =  Hydrometer

   (d30)
2 WS  =  Wet sieve

(d10)(d60)

Cu  = 

Cc  = 

Reported values for d10, Cu, Cc, and soil 
classification are estimates, since extrapolation 
was required to obtain the d10 diameter 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Percent Gravel, Sand, Silt and Clay*

% Gravel % Sand % Silt % Clay
Sample Number (>4.75mm) (<4.75mm, >0.075mm) (<0.075mm, >0.002mm) (<0.002mm)

L5-01 <200 0.0 0.0 82.8 17.1

L5-03 <200 0.0 0.3 80.8 18.9

L4-01 <200 0.0 0.2 85.7 14.1

L4-03 <200 0.0 0.2 83.2 16.6

*USCS classification does not classify clay fraction based on particle size.  USDA definition of clay (<0.002mm) used in this table. 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 393.36
Job Number: DB20.1144.00 Weight Passing #10 (g): 393.36

Sample Number: L5-01 <200 Weight Retained #10 (g): 0.00
PO Number: LMCP7413 Weight of Hydrometer Sample (g): 59.59

Date/Time sampled: NA Calculated Weight of Sieve Sample (g): 59.59
Test Date: 4-May-20 Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 393.36 100.00
2" 50 0.00 0.00 393.36 100.00

1.5" 38.1 0.00 0.00 393.36 100.00
1" 25 0.00 0.00 393.36 100.00

3/4" 19.0 0.00 0.00 393.36 100.00
3/8" 9.5 0.00 0.00 393.36 100.00

4 4.75 0.00 0.00 393.36 100.00
10 2.00 0.00 0.00 393.36 100.00

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 0.00 59.59 100.00
40 0.425 0.00 0.00 59.59 100.00
60 0.250 0.00 0.00 59.59 100.00
100 0.150 0.00 0.00 59.59 100.00
140 0.106 0.01 0.01 59.58 99.98
200 0.075 0.01 0.02 59.57 99.97

dry pan 5.08 5.10 54.49
wet pan 54.49 0.00

d10 (mm): 1.7E-05 d50 (mm): 0.038
d16 (mm): 0.00094 d60 (mm): 0.044
d30 (mm): 0.020 d84 (mm): 0.061

Median Particle Diameter --d50 (mm): 0.038
Uniformity Coefficient, Cu --[d60/d10] (mm): 2588

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 535

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.033

Classification of fines: CL

ASTM Soil Classification: Lean clay (CL)
USDA Soil Classification: Silt Loam

Laboratory analysis by: A. Bland
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Note:  Reported values for d10, Cu, Cc, 
and soil classification are estimates, 
since extrapolation was required to 
obtain the d10 diameter 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L5-01 <200 Dispersant*: (NaPO3)6

PO Number: LMCP7413 Assumed particle density: 2.65
Date/Time sampled: NA

Initial Wt. (g): 59.59
Test Date: 4-May-20 Total Sample Wt. (g): 393.36
Start Time: 9:12 Wt. Passing #10 (g): 393.36

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

4-May-20 1 21.9 39.00 5.91 33.1 9 0.0418 56 55.5
2 21.9 30.00 5.91 24.1 11 0.0318 40 40.4
4 21.9 24.75 5.91 18.8 12 0.0234 32 31.6

15 21.9 20.75 5.91 14.8 12 0.0124 25 24.9
30 21.9 19.50 5.91 13.6 13 0.0088 23 22.8
60 21.9 18.50 5.91 12.6 13 0.0063 21 21.1
120 21.9 17.75 5.91 11.8 13 0.0045 20 19.9
240 21.9 16.75 5.91 10.8 13 0.0032 18 18.2
454 21.9 16.25 5.91 10.3 13 0.0023 17 17.3

5-May-20 1413 21.9 15.75 5.91 9.8 13 0.0013 17 16.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 1.7E-05 d30 = 0.020 d50 = 0.038 d60 = 0.044 Cu = 2588 Cc = 535

SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-01 <200 NA Lean clay (CL) Silt Loam
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 379.64
Job Number: DB20.1144.00 Weight Passing #10 (g): 379.64

Sample Number: L5-03 <200 Weight Retained #10 (g): 0.00
PO Number: LMCP7413 Weight of Hydrometer Sample (g): 60.82

Date/Time sampled: NA Calculated Weight of Sieve Sample (g): 60.82
Test Date: 4-May-20 Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 379.64 100.00
2" 50 0.00 0.00 379.64 100.00

1.5" 38.1 0.00 0.00 379.64 100.00
1" 25 0.00 0.00 379.64 100.00

3/4" 19.0 0.00 0.00 379.64 100.00
3/8" 9.5 0.00 0.00 379.64 100.00

4 4.75 0.00 0.00 379.64 100.00
10 2.00 0.00 0.00 379.64 100.00

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 0.00 60.82 100.00
40 0.425 0.00 0.00 60.82 100.00
60 0.250 0.00 0.00 60.82 100.00
100 0.150 0.01 0.01 60.81 99.98
140 0.106 0.05 0.06 60.76 99.90
200 0.075 0.11 0.17 60.65 99.72

dry pan 4.84 5.01 55.81
wet pan 55.81 0.00

d10 (mm): 8.3E-05 d50 (mm): 0.039
d16 (mm): 0.00070 d60 (mm): 0.046
d30 (mm): 0.019 d84 (mm): 0.062

Median Particle Diameter --d50 (mm): 0.039
Uniformity Coefficient, Cu --[d60/d10] (mm): 554

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 95

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.034

Classification of fines: CH

ASTM Soil Classification: Fat clay (CH)
USDA Soil Classification: Loam

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines

Note:  Reported values for d10, Cu, Cc, 
and soil classification are estimates, 
since extrapolation was required to 
obtain the d10 diameter 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L5-03 <200 Dispersant*: (NaPO3)6

PO Number: LMCP7413 Assumed particle density: 2.65
Date/Time sampled: NA

Initial Wt. (g): 60.82
Test Date: 4-May-20 Total Sample Wt. (g): 379.64
Start Time: 9:18 Wt. Passing #10 (g): 379.64

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

4-May-20 1 21.9 38.50 5.91 32.6 10 0.0420 54 53.6
2 21.9 30.75 5.91 24.8 11 0.0317 41 40.8
4 21.9 25.25 5.91 19.3 12 0.0233 32 31.8

15 21.9 22.00 5.91 16.1 12 0.0123 26 26.4
30 21.9 20.25 5.91 14.3 13 0.0088 24 23.6
60 22.0 19.50 5.88 13.6 13 0.0063 22 22.4
120 22.0 18.75 5.88 12.9 13 0.0044 21 21.2
240 22.2 18.00 5.80 12.2 13 0.0032 20 20.0
449 22.4 17.50 5.73 11.8 13 0.0023 19 19.3

5-May-20 1408 21.8 16.75 5.95 10.8 13 0.0013 18 17.8

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 8.3E-05 d30 = 0.019 d50 = 0.039 d60 = 0.046 Cu = 554 Cc = 95

SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L5-03 <200 NA Fat clay (CH) Loam
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 394.29
Job Number: DB20.1144.00 Weight Passing #10 (g): 394.29

Sample Number: L4-01 <200 Weight Retained #10 (g): 0.00
PO Number: LMCP7413 Weight of Hydrometer Sample (g): 60.72

Date/Time sampled: NA Calculated Weight of Sieve Sample (g): 60.72
Test Date: 4-May-20 Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 394.29 100.00
2" 50 0.00 0.00 394.29 100.00

1.5" 38.1 0.00 0.00 394.29 100.00
1" 25 0.00 0.00 394.29 100.00

3/4" 19.0 0.00 0.00 394.29 100.00
3/8" 9.5 0.00 0.00 394.29 100.00

4 4.75 0.00 0.00 394.29 100.00
10 2.00 0.00 0.00 394.29 100.00

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 0.00 60.72 100.00
40 0.425 0.00 0.00 60.72 100.00
60 0.250 0.00 0.00 60.72 100.00
100 0.150 0.00 0.00 60.72 100.00
140 0.106 0.03 0.03 60.69 99.95
200 0.075 0.08 0.11 60.61 99.82

dry pan 5.57 5.68 55.04
wet pan 55.04 0.00

d10 (mm): 0.00029 d50 (mm): 0.043
d16 (mm): 0.0047 d60 (mm): 0.048
d30 (mm): 0.027 d84 (mm): 0.063

Median Particle Diameter --d50 (mm): 0.043
Uniformity Coefficient, Cu --[d60/d10] (mm): 166

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 52

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.037

Classification of fines: CL

ASTM Soil Classification: Lean clay (CL)
USDA Soil Classification: Loam

Laboratory analysis by: A. Bland
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Note:  Reported values for d10, Cu, Cc, 
and soil classification are estimates, 
since extrapolation was required to 
obtain the d10 diameter 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L4-01 <200 Dispersant*: (NaPO3)6

PO Number: LMCP7413 Assumed particle density: 2.65
Date/Time sampled: NA

Initial Wt. (g): 60.72
Test Date: 4-May-20 Total Sample Wt. (g): 394.29
Start Time: 9:00 Wt. Passing #10 (g): 394.29

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

4-May-20 1 21.9 36.00 5.91 30.1 10 0.0429 50 49.5
2 21.9 27.00 5.91 21.1 11 0.0325 35 34.7
4 21.9 22.25 5.91 16.3 12 0.0238 27 26.9

15 21.9 19.00 5.91 13.1 13 0.0126 22 21.6
30 21.9 17.25 5.91 11.3 13 0.0090 19 18.7
60 22.0 16.50 5.88 10.6 13 0.0064 17 17.5
120 22.0 15.50 5.88 9.6 13 0.0045 16 15.8
240 22.2 15.00 5.80 9.2 13 0.0032 15 15.1
464 22.4 14.50 5.73 8.8 13 0.0023 14 14.4

5-May-20 1423 21.8 14.00 5.95 8.1 14 0.0013 13 13.3

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines
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d10 = 0.00029 d30 = 0.027 d50 = 0.043 d60 = 0.048 Cu = 166 Cc = 52

SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L4-01 <200 NA Lean clay (CL) Loam
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Particle Size Analysis
Wet Sieve Data (#10 Split)

Job Name: Navarro Initial Dry Weight of Sample (g): 394.50
Job Number: DB20.1144.00 Weight Passing #10 (g): 394.50

Sample Number: L4-03 <200 Weight Retained #10 (g): 0.00
PO Number: LMCP7413 Weight of Hydrometer Sample (g): 59.76

Date/Time sampled: NA Calculated Weight of Sieve Sample (g): 59.76
Test Date: 4-May-20 Shape: Rounded

Hardness: Soft

Test Sieve Diameter Wt. Cum Wt. Wt.
Fraction Number (mm) Retained Retained Passing % Passing

+10
3" 75 0.00 0.00 394.50 100.00
2" 50 0.00 0.00 394.50 100.00

1.5" 38.1 0.00 0.00 394.50 100.00
1" 25 0.00 0.00 394.50 100.00

3/4" 19.0 0.00 0.00 394.50 100.00
3/8" 9.5 0.00 0.00 394.50 100.00

4 4.75 0.00 0.00 394.50 100.00
10 2.00 0.00 0.00 394.50 100.00

 
-10 (Based on calculated sieve wt.)

20 0.85 0.00 0.00 59.76 100.00
40 0.425 0.00 0.00 59.76 100.00
60 0.250 0.00 0.00 59.76 100.00
100 0.150 0.02 0.02 59.74 99.97
140 0.106 0.02 0.04 59.72 99.93
200 0.075 0.08 0.12 59.64 99.80

dry pan 7.31 7.43 52.33
wet pan 52.33 0.00

d10 (mm): 1.8E-05 d50 (mm): 0.045
d16 (mm): 0.0013 d60 (mm): 0.050
d30 (mm): 0.027 d84 (mm): 0.064

Median Particle Diameter --d50 (mm): 0.045
Uniformity Coefficient, Cu --[d60/d10] (mm): 2778

Coefficient of Curvature, Cc --[(d30)
2/(d10*d60)] (mm): 810

Mean Particle Diameter --[(d16+d50+d84)/3] (mm): 0.037

Classification of fines: CH

ASTM Soil Classification: Fat clay (CH)
USDA Soil Classification: Loam

Laboratory analysis by: A. Bland
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Note:  Reported values for d10, Cu, Cc, 
and soil classification are estimates, 
since extrapolation was required to 
obtain the d10 diameter 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L4-03 <200 Dispersant*: (NaPO3)6

PO Number: LMCP7413 Assumed particle density: 2.65
Date/Time sampled: NA

Initial Wt. (g): 59.76
Test Date: 4-May-20 Total Sample Wt. (g): 394.50
Start Time: 9:06 Wt. Passing #10 (g): 394.50

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

4-May-20 1 21.9 34.00 5.91 28.1 10 0.0436 47 47.0
2 21.9 26.00 5.91 20.1 12 0.0328 34 33.6
4 21.9 22.50 5.91 16.6 12 0.0238 28 27.8

15 21.9 19.25 5.91 13.3 13 0.0125 22 22.3
30 21.9 19.00 5.91 13.1 13 0.0089 22 21.9
60 22.0 18.00 5.88 12.1 13 0.0063 20 20.3
120 22.0 17.00 5.88 11.1 13 0.0045 19 18.6
240 22.2 16.00 5.80 10.2 13 0.0032 17 17.1
459 22.4 15.75 5.73 10.0 13 0.0023 17 16.8

5-May-20 1418 21.8 15.50 5.95 9.6 13 0.0013 16 16.0

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines

25



d10 = 1.8E-05 d30 = 0.027 d50 = 0.045 d60 = 0.050 Cu = 2778 Cc = 810

SAMPLE NUMBER DATE/TIME SAMPLED ASTM CLASSIFICATION USDA CLASSIFICATION

L4-03 <200 NA Fat clay (CH) Loam
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Note:  Reported values for d10, Cu, Cc, and ASTM classification are estimates,  since extrapolation was required to obtain the d10 diameter 

Coarse Fine Coarse Medium Fine

GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 
U.S. STANDARD SIEVE NUMBERS 

2 1 #140 #200 #100 
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Percent Dispersion by 
Double Hydrometer 
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Summary of Percent Dispersion by Double Hydrometer

Sample Number

Percent Finer 
Than 2-μm,

Not Dispersed

Percent Finer 
Than 2-μm,
Dispersed1

Percent 
Dispersion*

Plasticity Index versus 
Liquid Limit Plot Falls 
on or Above the “A” 

Line1
Dispersiveness 
Classification

L5-01 <200 18.0 17.1 100 Yes Dispersive

L5-03 <200 18.2 18.8 100 Yes Dispersive

L4-01 <200 14.3 14.1 100 Yes Dispersive

L4-03 <200 16.3 16.5 100 Yes Dispersive

1 This test method is applicable to soils where the position of the plasticity index versus liquid limit plot falls on or above the “A” line, and more than 12% of the soil 
fraction is finer than 2-μm when dispersant is used.
* In cases where the difference between the percent finer than 2-μm with and without dispersant is less than the lower limit of the expected range for duplicate 
samples (<1.48% difference), the percent dispersion is reported as 100.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L5-01 <200 (No Dispersant) Dispersant: None
PO Number: LMCP7413 Assumed particle density: 2.65

Date/Time sampled: NA
Initial Wt. (g): 25.02

Test Date: 29-Apr-20 Total Sample Wt. (g): 393.36
Start Time: 9:24 Wt. Passing #10 (g): 393.36

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-Apr-20 1 21.9 15.00 -0.79 15.8 13 0.0499 63 63.1
2 21.9 10.50 -0.79 11.3 14 0.0362 45 45.1
4 21.9 8.00 -0.79 8.8 15 0.0260 35 35.1

15 21.9 6.50 -0.79 7.3 15 0.0135 29 29.1
30 21.9 5.50 -0.79 6.3 15 0.0096 25 25.1
60 21.9 5.00 -0.79 5.8 15 0.0068 23 23.1
120 21.8 4.50 -0.75 5.3 15 0.0048 21 21.0
240 21.7 4.00 -0.71 4.7 15 0.0034 19 18.8
441 21.8 3.75 -0.75 4.5 15 0.0025 18 18.0

30-Apr-20 1390 21.8 3.50 -0.75 4.3 15 0.0014 17 17.0

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Albay-Yenney

Checked by: J. Hines
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SAMPLE NUMBER DATE/TIME SAMPLED

L5-01 <200 (No Dispersant) NA
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GRAVELCOBBLES SILT OR CLAYSAND

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 

U.S. STANDARD SIEVE NUMBERS 
2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L5-03 <200 (No Dispersant) Dispersant: None
PO Number: LMCP7413 Assumed particle density: 2.65

Date/Time sampled: NA
Initial Wt. (g): 26.28

Test Date: 29-Apr-20 Total Sample Wt. (g): 379.64
Start Time: 9:42 Wt. Passing #10 (g): 379.64

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-Apr-20 1 21.9 14.00 -0.79 14.8 14 0.0502 56 56.3
2 21.9 10.00 -0.79 10.8 14 0.0364 41 41.0
4 21.9 8.00 -0.79 8.8 15 0.0260 33 33.4

15 21.9 6.00 -0.79 6.8 15 0.0136 26 25.8
30 21.9 5.50 -0.79 6.3 15 0.0096 24 23.9
60 21.9 5.00 -0.79 5.8 15 0.0068 22 22.0
120 21.9 4.75 -0.79 5.5 15 0.0048 21 21.1
240 21.9 4.25 -0.79 5.0 15 0.0034 19 19.2
425 21.9 4.00 -0.79 4.8 15 0.0026 18 18.2

30-Apr-20 1375 21.9 3.75 -0.79 4.5 15 0.0014 17 17.3

Comments:

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Albay-Yenney

Checked by: J. Hines
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SAMPLE NUMBER DATE/TIME SAMPLED

L5-03 <200 (No Dispersant) NA
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 

U.S. STANDARD SIEVE NUMBERS 
2 1 #140 #200 #100 

32



Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L4-01 <200 (No Dispersion)
PO Number: LMCP7413

Dispersant: None
Assumed particle density: 2.65

Date/Time sampled: NA
Initial Wt. (g): 26.82

Test Date: 29-Apr-20 Total Sample Wt. (g): 394.29
Start Time: 9:18 Wt. Passing #10 (g): 394.29

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-Apr-20 1 21.9 13.50 -0.79 14.3 14 0.0503 53 53.3
2 21.9 9.00 -0.79 9.8 14 0.0365 36 36.5
4 21.9 7.00 -0.79 7.8 15 0.0261 29 29.0

15 21.9 5.75 -0.79 6.5 15 0.0136 24 24.4
30 21.9 4.50 -0.79 5.3 15 0.0097 20 19.7
60 21.9 4.00 -0.79 4.8 15 0.0069 18 17.8
120 21.9 3.50 -0.79 4.3 15 0.0049 16 16.0
240 21.8 3.50 -0.75 4.3 15 0.0034 16 15.8
435 21.8 3.25 -0.75 4.0 15 0.0026 15 14.9

30-Apr-20 1395 21.6 3.00 -0.68 3.7 15 0.0014 14 13.7

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Bland
Data entered by: A. Bland

Checked by: J. Hines

33



SAMPLE NUMBER DATE/TIME SAMPLED

L4-01 <200 (No Dispersion) NA
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 

U.S. STANDARD SIEVE NUMBERS 
2 1 #140 #200 #100 
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Particle Size Analysis
Hydrometer Data

Job Name: Navarro Type of Water Used: DISTILLED
Job Number: DB20.1144.00 Reaction with H2O2: NA

Sample Number: L4-03 <200 (No Dispersant)
PO Number: LMCP7413

Dispersant: None
Assumed particle density: 2.65

Date/Time sampled: NA
Initial Wt. (g): 29.03

Test Date: 29-Apr-20 Total Sample Wt. (g): 399.79
Start Time: 9:00 Wt. Passing #10 (g): 399.79

Time Temp R RL Rcorr Hm D P
Date (min) (°C) (g/L) (g/L) (g/L) (cm) (mm) (%) % Finer

29-Apr-20 1 21.9 13.00 -0.79 13.8 14 0.0505 47 47.5
2 21.9 10.00 -0.79 10.8 14 0.0364 37 37.2
4 21.9 7.50 -0.79 8.3 15 0.0261 29 28.5

15 21.9 6.00 -0.79 6.8 15 0.0136 23 23.4
30 21.9 5.50 -0.79 6.3 15 0.0096 22 21.7
60 21.9 5.00 -0.79 5.8 15 0.0068 20 19.9
120 21.9 4.50 -0.79 5.3 15 0.0048 18 18.2
240 21.8 4.25 -0.75 5.0 15 0.0034 17 17.2
480 21.8 4.00 -0.75 4.8 15 0.0024 16 16.4

30-Apr-20 1410 21.8 3.75 -0.75 4.5 15 0.0014 16 15.5

Comments:

* Dispersion device: mechanically operated stirring device

Laboratory analysis by: A. Albay-Yenney
Data entered by: A. Albay-Yenney

Checked by: J. Hines
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SAMPLE NUMBER DATE/TIME SAMPLED

L4-03 <200 (No Dispersant) NA
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D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Very coarse Coarse Medium Fine Very fine
COBBLES CLAYGRAVEL SAND SILT

3 1.5 3/4 3/8 #4 #10 #20 #40 #60 HYDROMETER 

U.S. STANDARD SIEVE NUMBERS 
2 1 #140 #200 #100 
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Atterberg Limits/ 
Identification of Fines 

37



Summary of Atterberg Tests

Sample Number Liquid Limit Plastic Limit Plasticity Index Classification

L5-01 <200 49 21 28 CL

L5-03 <200 65 28 37 CH

L4-01 <200 48 24 24 CL

L4-03 <200 65 22 43 CH

---  =  Soil requires visual-manual classification due to non-plasticity

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB20.1144.00

Sample Number: L5-01 <200
PO Number: LMCP7413

Date/Time sampled: NA

Test Date: 29-Apr-20

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 35 27 21
Pan number: LL1 LL2 LL3

Weight of pan plus moist soil (g): 126.45 131.11 125.51
Weight of pan plus dry soil (g) 122.32 125.29 121.58

Weight of pan (g): 113.43 113.17 113.70
Gravimetric moisture content (% g/g): 46.46 48.02 49.87

Liquid Limit: 49

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soil (g): 127.24 126.28

Weight of pan plus dry soil (g) 125.43 124.34
Weight of pan (g): 117.02 115.29

Gravimetric moisture content (% g/g): 21.52 21.44

Plastic Limit: 21

Results

Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 49

Plastic Limit: 21
Plasticity Index: 28

Classification: CL

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB20.1144.00

Sample Number: L5-03 <200
PO Number: LMCP7413

Date/Time sampled: NA

Test Date: 29-Apr-20

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 35 27 22
Pan number: LL1 LL2 LL3

Weight of pan plus moist soil (g): 128.62 131.46 127.50
Weight of pan plus dry soil (g) 122.33 126.04 121.50

Weight of pan (g): 112.00 117.64 112.54
Gravimetric moisture content (% g/g): 60.89 64.52 66.96

Liquid Limit: 65

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soil (g): 120.34 123.59

Weight of pan plus dry soil (g) 118.68 121.70
Weight of pan (g): 112.68 114.79

Gravimetric moisture content (% g/g): 27.67 27.35

Plastic Limit: 28

Results

Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 65

Plastic Limit: 28
Plasticity Index: 37

Classification: CH

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB20.1144.00

Sample Number: L4-01 <200
PO Number: LMCP7413

Date/Time sampled: NA

Test Date: 29-Apr-20

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 34 26 20
Pan number: LL1 LL2 LL3

Weight of pan plus moist soil (g): 130.21 130.42 128.92
Weight of pan plus dry soil (g) 124.81 125.51 124.21

Weight of pan (g): 113.15 115.28 114.78
Gravimetric moisture content (% g/g): 46.31 48.00 49.95

Liquid Limit: 48

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soil (g): 122.04 121.08

Weight of pan plus dry soil (g) 120.70 119.77
Weight of pan (g): 115.18 114.42

Gravimetric moisture content (% g/g): 24.28 24.49

Plastic Limit: 24

Results

Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 48

Plastic Limit: 24
Plasticity Index: 24

Classification: CL

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Atterberg Limits

Job Name: Navarro
Job Number: DB20.1144.00

Sample Number: L4-03 <200
PO Number: LMCP7413

Date/Time sampled: NA

Test Date: 29-Apr-20

Liquid Limit

Trial 1 Trial 2 Trial 3

Number of drops: 33 27 23
Pan number: LL1 LL2 LL3

Weight of pan plus moist soil (g): 129.90 129.33 129.60
Weight of pan plus dry soil (g) 124.21 124.33 124.27

Weight of pan (g): 114.82 116.48 116.25
Gravimetric moisture content (% g/g): 60.60 63.69 66.46

Liquid Limit: 65

Plastic Limit

Trial 1 Trial 2

Pan number: PL1 PL2
Weight of pan plus moist soil (g): 121.38 117.47

Weight of pan plus dry soil (g) 120.43 116.48
Weight of pan (g): 116.05 111.99

Gravimetric moisture content (% g/g): 21.69 22.05

Plastic Limit: 22

Results

Percent of Sample Retained on #40 Sieve: See Sieve
Liquid Limit: 65

Plastic Limit: 22
Plasticity Index: 43

Classification: CH

Comments:
     ---  =  Soil requires visual-manual classification due to non-plasticity
     *     =  1-point method requested by client

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Crumb Test  
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Sample Number Grade of Reaction Reaction Classification

L5-01 <200 IV Strong Reaction Highly Dispersive

L5-03 <200 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L4-01 <200 IV Strong Reaction Highly Dispersive

L4-03 <200 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L5-01 <10 III Moderate Reaction Dispersive

L5-03 <10 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

L4-01 <10 III -> IV Moderate to Strong 
Reaction

Dispersive to Highly 
Dispersive

Summary of Crumb Dispersion Tests

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Job Name: Navarro Moisture Content (% g/g): 15.0
Job Number: DB20.1144.00

Sample Number: L5-01 <200
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/6/20

Color: Reddish Brown Water Used:

Date Remolded: 5/6/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L5-01 <200 7:39:00 3 to 4 21.5 4 21.0 4 21.0

Classification: Grade 4 Highly Dispersive

*Grade Classification:
Grade 1  Non-dispersive; No reaction

  Grade 2  Intermediate; Slight reaction
  Grade 3  Dispersive; Moderate reaction
  Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled 

L5-01 <200 
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     Job Name: Navarro Moisture Content (% g/g): 15.0
     Job Number: DB20.1144.00

Sample Number: L5-03 <200
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/6/20

Color: Reddish Brown Water Used:

Date Remolded: 5/6/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L5-03 <200 7:40:00 2 to 3 21.5 3 to 4 21.0 4 21.0

Classification: Grade 3->4 Moderate to Highly Dispersive

*Grade Classification:
    Grade 1  Non-dispersive; No reaction
    Grade 2  Intermediate; Slight reaction
    Grade 3  Dispersive; Moderate reaction
    Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled  

L5-03 <200 
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     Job Name: Navarro Moisture Content (% g/g): 15.0
     Job Number: DB20.1144.00

Sample Number: L4-01 <200
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/6/20

Color: Reddish Brown Water Used:

Date Remolded: 5/6/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L4-01 <200 7:37:00 3 21.5 4 21.0 4 21.0

Classification: Grade 4 Highly Dispersive

*Grade Classification:
    Grade 1  Non-dispersive; No reaction
    Grade 2  Intermediate; Slight reaction
    Grade 3  Dispersive; Moderate reaction
    Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled  

L4-01 <200 
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     Job Name: Navarro Moisture Content (% g/g): 15.0
     Job Number: DB20.1144.00

Sample Number: L4-03 <200
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/6/20

Color: Reddish Brown Water Used:

Date Remolded: 5/6/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L4-03 <200 7:38:00 2 to 3 21.5 3 to 4 21.0 4 21.0

Classification: Grade 3->4 Moderate to Highly Dispersive

*Grade Classification:
    Grade 1  Non-dispersive; No reaction
    Grade 2  Intermediate; Slight reaction
    Grade 3  Dispersive; Moderate reaction
    Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled  

L4-03 <200 
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Job Name: Navarro Moisture Content (% g/g): 11.5
Job Number: DB20.1144.00

Sample Number: L5-01 <10
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/5/20

Color: Reddish Brown Water Used:

Date Remolded: 5/5/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L5-01 <10 8:55:00 3 22.5 3 21.0 3 21.0

Classification: Grade 3 Dispersive

*Grade Classification:
Grade 1  Non-dispersive; No reaction

  Grade 2  Intermediate; Slight reaction
  Grade 3  Dispersive; Moderate reaction
  Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.Comments:

The block immediately fell apart when placed in 
the water; however, the radius of the halo 
limited the classification to Grade 3

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled 

L5-01 <10 
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     Job Name: Navarro Moisture Content (% g/g): 11.5
     Job Number: DB20.1144.00

Sample Number: L5-03 <10
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/5/20

Color: Reddish Brown Water Used:

Date Remolded: 5/5/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L5-03 <10 8:57:00 3 to 4 22.5 3 to 4 21.0 3 to 4 21.0

Classification: Grade 3->4 Moderate to Highly Dispersive

*Grade Classification:
    Grade 1  Non-dispersive; No reaction
    Grade 2  Intermediate; Slight reaction
    Grade 3  Dispersive; Moderate reaction
    Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled  
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     Job Name: Navarro Moisture Content (% g/g): 11.5
     Job Number: DB20.1144.00

Sample Number: L4-01 <10
PO Number: LMCP7413

Date/Time sampled: NA
Specimen Type:

Test Date: 5/5/20

Color: Reddish Brown Water Used:

Date Remolded: 5/5/2020

Grade* Temp (°C) Grade* Temp (°C) Grade* Temp (°C)

L4-01 <10 8:56:00 3 to 4 22.5 3 to 4 21.0 3 to 4 21.0

Classification: Grade 3->4 Moderate to Highly Dispersive

*Grade Classification:
    Grade 1  Non-dispersive; No reaction
    Grade 2  Intermediate; Slight reaction
    Grade 3  Dispersive; Moderate reaction
    Grade 4  Highly Dispersive; Strong reaction

Interpretation:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

Under normal conditions, use the one hour reading to determine dispersive 
grade.  However, if the dispersive grade changes from 2 to 3 or from 3 to 4 
between the 1 and 6 hour readings, use the 6 hour reading instead.

Crumb Test For Dispersability of Clayey Soils Data

Specimen Number Start Time
2 minutes 1 hour 6 hours

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

Natural irregularly shaped crumb 

Remolded crumb cube 

Natural Moisture 

Air-dried 

Moisture Adjusted 

Tap 

Distilled  
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Summary of Pinhole Dispersion Testing

Sample Number
Percent Finer 
Than 5-μm1

Plasticity 
Index1 Dispersion Classification

L5-01 <10 NA NA D2 - Dispersive

L5-03 <10 NA NA D1 - Dispersive

L4-01 <10 NA NA D1 - Dispersive

"NA" Not Analyzed

1 This test method is applicable to soils that have a plasticity index greater than or equal to 4, and more than 12% of the 
soil fraction is finer than 5-μm.

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Pinhole Dispersion Test Data

ASTM D4647
 

                Job Name: Navarro
              Job Number: DB20.1144.00

Sample Number: L4-01 <10
PO Number: LMCP7413

Date/Time sampled: NA

Sample Properties 

Sample Type: Disturbed Remolded
USCS Classification: NA

Plastic Limit: NA
Liquid Limit: NA

Classification of Fines: NA
Percent Coarse Material (+2mm) (%): 0
As Received Water Content (%, g/g): 0.8

Target Relative Compaction (%): NA
Target Remold Density (g/cm

3
): 1.72

Target Remold Density (pcf): 107.4
Target Remold Water Content (%, g/g): 11.5

Test Sample Density (g/cm
3
): 1.72

Test Sample Density (pcf): 107.4
Test Sample Water Content (%, g/g): 11.5

Test Conditions

Test Date: 4-May-20
Curing Time (Hours): 24

Test Method: A
Water Type: Distilled

Test Data

Hydraulic Head Test Time Flow Rate
Cloudiness of Flow 

at End of Test
Hole Diameter After 

Test
(inches) (mm) (min:sec) (ml/sec) (mm)

2.0 50.8 0:00:00 --- NA ---
2.0 50.8 0:01:00 0.62 Slightly Dark ---
2.0 50.8 0:02:00 0.87 Slightly Dark ---
2.0 50.8 0:03:00 1.03 Moderately Dark ---
2.0 50.8 0:04:00 1.07 Dark ---
2.0 50.8 0:05:00 1.18 Very Dark 1.92 to 2.91

Dispersive Classification: D1 -Dispersive

Comments:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Pinhole Dispersion Test Data

ASTM D4647
 

                Job Name: Navarro
              Job Number: DB20.1144.00

Sample Number: L5-01 <10
PO Number: LMCP7413

Date/Time sampled: NA

Sample Properties 

Sample Type: Disturbed Remolded
USCS Classification: NA

Plastic Limit: NA
Liquid Limit: NA

Classification of Fines: NA
Percent Coarse Material (+2mm) (%): 0
As Received Water Content (%, g/g): 0.8

Target Relative Compaction (%): NA
Target Remold Density (g/cm

3
): 1.72

Target Remold Density (pcf): 107.4
Target Remold Water Content (%, g/g): 11.5

Test Sample Density (g/cm
3
): 1.72

Test Sample Density (pcf): 107.4
Test Sample Water Content (%, g/g): 11.5

Test Conditions

Test Date: 1-May-20
Curing Time (Hours): 24

Test Method: A
Water Type: Distilled

Test Data

Hydraulic Head Test Time Flow Rate
Cloudiness of Flow 

at End of Test
Hole Diameter After 

Test
(inches) (mm) (min:sec) (ml/sec) (mm)

2 50.8 0:00:00 --- NA ---
2 50.8 0:01:00 0.95 Slightly Dark ---
2 50.8 0:02:00 1.05 Moderately Dark ---
2 50.8 0:03:00 0.84 Moderately Dark ---
2 50.8 0:04:00 0.95 Dark ---
2 50.8 0:05:00 0.98 Dark ---
2 50.8 0:10:00 1.12 Dark NA*

Dispersive Classification: D2 - Dispersive

Comments:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

55



Pinhole Dispersion Test Data

ASTM D4647
 

                Job Name: Navarro
              Job Number: DB20.1144.00

Sample Number: L5-03 <10
PO Number: LMCP7413

Date/Time sampled: NA

Sample Properties 

Sample Type: Disturbed Remolded
USCS Classification: NA

Plastic Limit: NA
Liquid Limit: NA

Classification of Fines: NA
Percent Coarse Material (+2mm) (%): 0
As Received Water Content (%, g/g): 0.7

Target Relative Compaction (%): NA
Target Remold Density (g/cm

3
): 1.72

Target Remold Density (pcf): 107.4
Target Remold Water Content (%, g/g): 11.5

Test Sample Density (g/cm
3
): 1.72

Test Sample Density (pcf): 107.4
Test Sample Water Content (%, g/g): 11.5

Test Conditions

Test Date: 5-May-20
Curing Time (Hours): 24

Test Method: A
Water Type: Distilled

Test Data

Hydraulic Head Test Time Flow Rate
Cloudiness of Flow 

at End of Test
Hole Diameter After 

Test
(inches) (mm) (min:sec) (ml/sec) (mm)

2 50.8 0:00:00 --- NA ---
2 50.8 0:01:00 0.91 Moderately Dark ---
2 50.8 0:02:00 1.14 Moderately Dark ---
2 50.8 0:03:00 1.17 Dark ---
2 50.8 0:04:00 1.28 Very Dark ---
2 50.8 0:05:00 1.31 Very Dark 2.75 to 3.45

Dispersive Classification: D1 - Dispersive

Comments:

Laboratory analysis by: D. O'Dowd
Data entered by: A. Albay-Yenney

Checked by: J. Hines

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .
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Laboratory Tests 

and Methods 
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Particle Size Analysis: ASTM D7928, ASTM D6913

Double Hydrometer: ASTM D4221

USCS (ASTM) Classification: ASTM D6913, ASTM D4318, ASTM D2487

USDA Classification: ASTM D7928, ASTM D6913, USDA Soil Textural Triangle

Atterberg Limits: ASTM D4318

Crumb Dispersion Test: ASTM D6572

Pinhole Dispersion Test: ASTM D4647

Tests and Methods 

D  a  n  i  e  l  B  .   S  t  e  p  h  e  n  s   &   A  s  s  o  c  i  a  t  e  s  ,   I  n  c  .

58



 

 

Appendix G 
 

University of California, Davis Mexican Hat Phase II Data 
 

 
 



 

 

This page intentionally left blank 

 
 



UC DAVIS   ANALYTICAL   LABORATORY
UNIVERSITY   OF   CALIFORNIA

Page 1 of 1

SUBMITTED BY: WILLIAMS, MORGAN UPDATED REPORT as per Client Request            WORK REQ #: 20S126 WILLIAMS, MORGAN            WORK REQ #: 20S126
AFFILIATION EXT: NAVARRO RESEARCH & ENGINEERING http://anlab.ucdavis.edu            # OF SAMPLES: 7 EXT: NAVARRO RESEARCH & ENGINEERING http://anlab.ucdavis.edu            # OF SAMPLES: 7
COPY TO: Not Specified            DATE RECEIVED: 04/24/20 Not Specified            DATE RECEIVED: 04/24/20
COMMODITY: Not Specified            UPDATE REPORT: 05/06/20 Not Specified            DATE REPORTED: 05/04/20

           CLIENT ID #: XWILM            CLIENT ID #: XWILM
                 TURN AROUND TIME IN WORKING DAYS: 7                  TURN AROUND TIME IN WORKING DAYS: 7

Sample Type:  SOIL Date Sampled:  4/11/20;  Grower/Location/Project:  Mexican Hat ICP Date Sampled:  4/11/20;  Grower/Location/Project:  Mexican Hat ICP
SP pH EC Ca (SP) Mg (SP) Na (SP) Cl (SP) B (SP) HCO3 (SP) CO3 (SP) K (SP) SAR CEC CaCO3 K(SP) ESP

SAMPLE # DESC
[ SOP 200.2 ]

%
[ SOP 205.2 ] [ SOP 215.02 ]

dS/m
[ SOP 235.4 ]

meq/L
[ SOP 235.04 ]

meq/L
[ SOP 235.04 ]

meq/L
[ SOP 227.2 ]

meq/L
[ SOP 235.04 ]

mg/L
[ SOP 220.04 ]

meq/L
[ SOP 220.4 ]

meq/L
[ SOP 235.04 ]

mg/L
[ SOP 240.2 ] [ SOP 430.3 ]

meq/100g
[ SOP 440.2 ]

% meq/L %

1 122  8.40  4.12  4.85  1.63  37.2  3.43  0.23   1.5 <0.1  10.2  21  12.2  16.6 0.26 23
 1 dup  8.39  4.11  5.08  1.70  37.4  3.48  0.23 ISM ISM  10.8  20  13.5  18.4 0.28 22

2 129  8.84  1.50  0.33  0.20  13.1  4.26  0.49   2.5 <0.1   3.2  26  14.0  19.0 0.08 27
3 133  8.95  1.34  0.32  0.19  11.8  3.84  0.50   3.0 <0.1   3.2  23  15.3  18.9 0.08 25
4 118  8.88  1.44  0.36  0.20  12.6  3.50  0.47   2.5 <0.1   3.6  24  15.1  20.9 0.09 25
5 115  8.64  2.14  1.00  0.44  19.2  3.17  0.31   2.6 <0.1   6.6  23  12.6  19.1 0.17 24
6 125  8.89  1.66  0.37  0.17  15.7  4.15  0.28   2.5 <0.1   4.4  30  15.4  18.6 0.11 30
7 129  8.88  1.92  0.47  0.24  17.2  5.47  0.27   2.5 <0.1   5.0  29  15.7  17.6 0.13 29

 7 dup  8.87  1.91  0.48  0.23  16.9  5.43  0.28 ISM ISM   5.0  28  14.5  19.9 0.13 29

Analysis Date: 4/27/2020 4/28/2020 4/28/2020 4/28/2020 4/28/2020 4/28/2020 4/29/2020 4/28/2020 4/29/2020 4/29/2020 4/28/2020 4/28/2020 4/28/2020 5/4/2020

Method Detection Limit: 1 0.01 0.01 0.10 0.10 0.10 0.10 0.05 0.1 0.1 0.1 1 2.0 0.2
Blank Concentration: - - - 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 - 0.0 -
Standard Ref as Tested: - 6.43 0.28 0.43 0.73 1.69 0.26 0.35 2.10 - 23.9 2.2 30.0 -
Standard Ref Acceptable: - 6.45±0.06 0.28±0.02 0.44±0.04 0.74±0.04 1.76±0.12 0.26±0.03 0.35±0.03 2.09±0.3 - 24.4±3.6 2.2±0.2 31.0±3.0 -
Standard Reference: - UCD 004 UCD 006C UCD 006C UCD 006C UCD 006C UCD 006C UCD 006C UCD 006C - PW34G UCD 006C NORD -

NOTE: The SOP # (Standard Operating Procedure number) is a reference to the laboratory method used.
          The SOP heading in this Excel file is linked to the method summary on the Laboratory website. http://anlab.ucdavis.edu

NOTE: No result within this report is accurate to more than 3 significant figures. More figures may be present due to software rounding rules.

NOTE:  ISM indicates there was insufficient sample material to perform the requested analysis.

Report updated to include K(SP) in meq/L and ESP data

Checked and Approved:                      {electronically signed by Traci Francis}                   
Traci Francis, Laboratory Supervisor

Please address questions regarding these results to the Lab at (530) 752-0147 or anlab@ucdavis.edu.

Samples for this Work Request (20S126) will be returned to you after 6/3/20.  Page G-1
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ESL Batch Leaching Method CB(BT-1) 
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Sample ID Analysis Date Ca 
(mg/L)

Mg 
(mg/L)

Na 
(mg/L)

K 
(mg/L)

Ca 
(meq/l)

Mg 
(meq/l) K (meq/l) Na 

(meq/l)

L4-01 RT 8/2/2019 11.47 2.95 7.84 1.09 0.29 0.12 0.03 0.34
L4-02 RT 8/2/2019 11.22 3.22 10.76 1.09 0.28 0.13 0.03 0.47
L4-03 RT 8/2/2019 12.80 3.34 12.47 1.14 0.32 0.14 0.03 0.54
L4-11 RT 8/2/2019 13.04 3.12 10.84 0.98 0.33 0.13 0.03 0.47
L4-01 RB 8/2/2019 9.81 2.01 8.03 0.79 0.24 0.08 0.02 0.35
L4-02 RB 8/2/2019 12.36 2.87 13.09 1.15 0.31 0.12 0.03 0.57
L4-03 RB 8/2/2019 7.77 2.40 12.20 0.88 0.19 0.10 0.02 0.53
L4-11 RB 8/2/2019 10.16 2.46 11.65 1.08 0.25 0.10 0.03 0.51
L4-01 RM 8/2/2019 9.99 2.21 8.71 0.94 0.25 0.09 0.02 0.38
L4-02 RM 8/2/2019 14.98 3.27 14.07 1.27 0.37 0.13 0.03 0.61
L4-03 RM 8/2/2019 9.36 2.87 13.03 1.10 0.23 0.12 0.03 0.57
L4-11 RM 8/2/2019 10.05 2.70 12.27 1.09 0.25 0.11 0.03 0.53
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Appendix I 
 

Mexican Hat Northeast Side Slope 
Interim Cover Protection Drawings 
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