
 

 

 

 

 

March 21, 2022 

Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555–0001 
 
Mr. Ron Linton, Project Manager 
Project Manager, Materials Decommissioning Branch 
Decommissioning, Uranium Recovery & Waste Programs  
Office of Nuclear Materials Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
MS T-5A10, 11545 Rockville Pike 
Rockville, MD 20852 

 

 

 

Homestake Mining Company of California 
P.O. Box 98 

Grants, NM 87020 
Tel +1 505 287 4456 

Fax +1 505 287 4457 

RE: Homestake Mining Company of California – Grants Reclamation Project –
Request for Amendment to License No. SUA-1471 for the Large Tailings Pile 
Evapotranspiration Cover Design 

Dear Mr. Linton: 

Homestake Mining Company of California hereby submits this license amendment 
request for the replacement of the existing cover design. Attachment A provides the 
design report for the Large Tailings Pile cover and its associated appendices, and 
Attachment B is NRC form 313.  The full submittal can be found in the hyperlink below.  

https://app.box.com/s/varfj5l25ktmw95u8fjq0t53ph1z9eoc 

Below are the proposed changes to Radioactive Materials License SUA-1471: 

 Change the date in 36A(3) to December 31, 2024 

 Change the date in 36B(1) to December 31, 2025 for the Large Impoundment 

 Replace the document reference in 37A to this submittal.   

 Remove Condition 37F 

 Remove reference to the Large Tailings Pile in Condition 37G 

Thank you for your time and attention on this matter.  If you have any questions, please 
contact me via e-mail at bbingham@homestakeminingcoca.com or via phone at 
505.290.8019. 
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Respectfully, 

 

Brad R. Bingham 

Closure Manager 

Homestake Mining Company of California Office: 
505.287.4456 x35 | Cell: 505.290.8019 

Copy To: 

M. Purcell, EPA, Dallas, Texas 
A. Maurer, NMED, Santa Fe, New Mexico 
M. Kautsky, DOE, Grand Junction, Colorado 
M. McCarthy, Barrick, Salt Lake City, Utah (electronic copy) 
D. Lattin, Barrick, Elko, Nevada (electronic copy) 

 

Submittal Contents: 

 Attachment A – Large Tailings Pile Evapotranspiration Cover Design Report 

 Attachment B – NRC Form 313 
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 INTRODUCTION 

This design report presents the design and supporting analysis for an evapotranspiration (ET) 
cover on the top of the Large Tailings Pile (LTP) at the Homestake Mining Company of California 
(HMC) Grants Reclamation Project (GRP) located near Grants, New Mexico.  The site location 
is shown in the construction drawing set. 
 

 BACKGROUND 

The GRP is located approximately 5.5 miles north of the Village of Milan, New Mexico.  A map 
showing the general location of the site is presented on the construction drawings.  The GRP site 
consists of approximately 1,500 acres.  The site topography is generally flat with some small 
arroyos.  The elevation at the base of the LTP is approximately 6,500 feet above mean sea level. 
 
Uranium milling occurred at the GRP site from 1958 to 1990.  Tailings were deposited into two 
tailings piles, the Small Tailings Pile (STP) and the LTP.  An interim cover consisting of local 
soils approximately 1 foot thick was placed on the top of the LTP between 1993 and 1995.  The 
final cover, approved by NRC (1999), was placed on the side slopes of the LTP from 1993 to 
1995.  The approved and installed side slope consists of a radon barrier with variable thickness 
(2 feet on the east slope of the LTP, 3.8 feet on the north, west, and south slopes of the LTP) (AK 
Geoconsultant, Inc., 1996) overlain by 8 inches of rock with a D50 of 4.7 inches.  
 

 BORROW SOURCE AND STOCKPILE CHARACTERIZATION 

The North Borrow area and onsite gravel stockpiles were sampled and tested for hydraulic 
properties for use in design of the ET cover.  Locations of the North Borrow and gravel stockpiles 
are shown on the design drawings. 
 

 Test Pits Excavation  

Five test pits were excavated in the North Borrow area at the locations shown on the design 
drawings and on Figure 1.  The test pits were excavated using a backhoe to depths ranging from 
6 to 8 feet.   
 
The lithology in each pit was logged by a geotechnical engineer and bulk samples were collected 
from each discrete soil stratum for geotechnical testing.  A qualified soil scientist from Cedar 
Creek present during excavation of the test pits evaluated the soils from an agronomic perspective 
and collected soil samples for agronomic analysis.  
 
The soils in the test pits consisted of sandy clay, clayey sand, sand, and silty sand.  The 
geotechnical samples were taken to EA’s Fort Collins, Colorado laboratory for testing.  The test 
pit logs are provided in Appendix A. 
 
Samples collected by Cedar Creek from the test pits for agronomic analysis were sent to the Soil, 
Water, and Plant Testing Lab at Colorado State University. 
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Figure 1 - North Borrow Location and Test Pit Location Map 
 

 Geotechnical Laboratory Testing 

The soil samples collected from the test pits were taken to EA’s laboratory for testing.  
Geotechnical testing of soils from the test pits included percent fines (passing No. 200 sieve), 
Atterberg limits, and standard Proctor compaction. Samples of the gravel were tested for particle-
size distribution.  Results of these tests are provided in Appendix B1.  Three samples representing 
the range of materials encountered in the test pits were submitted to Daniel B. Stephens & 
Associates, Inc. (DBS&A) to determine the saturated hydraulic conductivity and the soil water 
characteristic curve (SWCC).  Results of the testing completed by DBS&A are provided in 
Appendix B2.  Geotechnical and hydraulic properties of the soils are summarized in Table 1.   
 
 
 



Design Report 
Grants Reclamation Project LTP ET Cover 

 
Homestake Mining Company of California 

 
 

March 2022 3 Engineering Analytics, Inc. 
 
 

 
Table 1 – Summary of Geotechnical and Hydraulic Laboratory Results 
 
Sample 

ID 
Depth 

(ft) 
Sample 

Type 

Atterberg 
Limits  
LL/PI 

Percent 
Fines 
(%) 

Standard 
Proctor 

Compaction 

Ksat 
(cm/s) 

α 
(kPa-1) n θr θs 

TP-1A 0-4 BKT 30/17 56.1% 109.8 (pcf) @ 
16.0% 4.3x10-5 0.114 1.18 0.0 0.4

4 
TP-1B 5.5-6.5 BKT NP 25.3% - - - - - - 
TP-2A 0-1.5 BKT 50/33 88.3% - - - - - - 

TP-3A 0-4 BKT NP 18.5% 121.6 (pcf) @ 
9.5% 4.4x10-3 0.365 1.52 0.04 0.3

9 

TP-3B 4-7 BKT 56/37 84.2% 105.9 (pcf) 
@17.6% 6.6x10-8 0.006 1.34 0.06 0.4

3 

TP-3C 11-
11.5 BKT 39/18 84.0% - - - - - - 

TP-4B 0-2 BKT 18/3 28.9% - - - - - - 
TP-4C 6 BKT NP 16.0% - - - - - - 
TP-5A 0-3 BKT 39/23 67.6% - - - - - - 

 
 Agronomic Laboratory Testing  

Agronomic testing focused on chemical and physical properties for establishing and sustaining 
vegetation on the LTP cover.  Testing included pH, electrical conductivity, organic matter 
content, determination of percent of sand, silt and clay, chemical analyses (NO3-N, P, K, Zn, Fe, 
Mn, Cu, Ca, Mg, Na), and sodium adsorption ratio (SAR).  The results of the testing and 
discussion of the results are provided in Cedar Creek Associates, Inc.’s report provided in 
Appendix C.  
 

 LARGE TAILINGS PILE COVER DESIGN 

In 1995 the Nuclear Regulatory Commission (NRC) approved a revised cover design for the LTP 
(NRC, 1995), which is described in HMC’s letter titled Final Radon Barrier Design for the Large 
Tailings Facility (HMC, 1995).  The approved cover consists of the following layers:  1 foot of 
interim cover, 2 feet of radon barrier compacted at 100% of maximum standard Proctor dry 
density, 0.25 feet of cover material placed at 95% of maximum standard Proctor dry density, 1.59 
feet of freeze-thaw degraded cover material (i.e., frost protection layer), and 0.5 feet of rock with 
a D50 of 1 inch.  The 1995 approved cover provide is shown in Figure 2.   
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Figure 2 – 1995 Approved Cover Profile 
 
ET covers are the current state of practice for closure of mine waste sites in semi-arid and arid 
regions.  Thus, HMC is proposing to update the approved 1995 cover design as an ET cover 
system by replacing the upper layer of 0.5 feet of rock at the surface with a vegetated 9-inch-thick 
gravel-amended soil layer.  The proposed ET cover profile is shown in Figure 3.  The gravel-
amended soil layer contains 33% gravel by volume to mitigate erosion while providing a 
hospitable environment for vegetation.  The ET cover design was evaluated in the context of three 
primary criteria: percolation into the underlying tailings, radon emanation, and erosion control.  
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Figure 3 – Proposed ET Cover Profile 
 
The following sections describe the variably saturated flow modeling to evaluate the percolation 
rate, radon emissions modeling, and erosion analyses.    
 

 Variably Saturated Flow Modeling 

The variably saturated flow program SEEP/W implemented in Geo-Studio Version 11.2 
(GEOSLOPE, 2021) was used to predict atmospheric interactions, pore water redistribution in 
the cover, and percolation from the bottom of the cover into the underlying tailings. SEEP/W 
employs the finite element method to Richards equation, which describes the movement of water 
in unsaturated soil and other porous materials.  A long-term meteorological record and site-
specific soil and vegetation properties were used as inputs. The objective of the modeling was to 
predict the long-term percolation rate anticipated for the cover. All simulations were conducted 
in one dimension (vertical flow). 
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 Hydraulic Properties 

The hydraulic properties used as input to SEEP/W are summarized in Table 1. All layers within 
the cover were assigned the hydraulic properties associated with TP-1a (0’-4’). The properties 
from TP-1a (0’-4’) were selected because this soil has the highest hydraulic conductivity of the 
fine-grained soils that were tested and is suitable for the frost protection layer and radon barrier.   
Thus, predictions with SEEP/W would be conservative using the hydraulic properties from TP-
1a (i.e., higher percolation rates) relative to other fine-grained soils on site.   
 
The SWCC of the gravel-amended layer was obtained by adjusting the SWCC of TP-1a using the 
Bower-Rice large-particle correction procedure (Bareither and Benson, 2013) to account for the 
gravel fraction.  The gravel amended soil layer will be constructed with topsoil stripped from the 
borrow area that has characteristics consistent with the soil from TP-1a (0’-4’), which is a surficial 
soil.  Using existing topsoil to create the gravel amended soil layer will facilitate plant growth. 
The saturated hydraulic conductivity was assigned as 10-3 cm/s to represent a structured soil near 
the surface, as described in NUREG CR-7028 (Benson et al. 2011). 
 
Hydraulic properties of the interim cover were assigned those from TP-3a (0’-4’), which is a 
sandy soil.  The soil from TP-3a (0’-4’) is non-plastic, has 18.5% fines, and has the highest 
conductivity of the soils tested from the field investigation.  Of the materials tested the sandy soil 
from TP-3a was the most representative of the interim cover materials and had highest hydraulic 
conductivity resulting in higher percolation rates and more conservative model. 
 
The saturated hydraulic conductivity of the tailings was obtained from a pumping test conducted 
in the tailings impoundment (Hydro-Engineering, 1996a).  The upper material in the LTP is 
understood to consist of sandy tailings and thus the SWCC for the tailings was obtained from the 
sandy material encountered in TP-3a (0’-4’).  
 
The pore interaction term for the unsaturated hydraulic conductivity function of each of the layers 
was set at -2 as recommended in Benson (2010) for soils with appreciable fines.  
 
Table 2 - Summary of Hydraulic Properties for Soils for SEEP/W Analysis 

Soil Thickness 
(ft) 

Fines 
(%) 

USCS 
Class. 

Ksat 
(cm/sec) α (1/kPa) n θr θs L 

Gravel Amended Soil 0.75 37.6 CL 1.0x10-3 0.114 1.18 0.0 0.30 -2 
Freeze-Thaw 

Degraded Cover 
Material (85% STD) 

1.59 56.1 CL 4.3x10-5 0.114 1.18 0.0 0.44 -2 

Cover Material at 
95% STD 0.25 56.1 CL 4.3x10-5 0.114 1.18 0.0 0.44 -2 

Radon Barrier at 
100% STD 2.00 56.1 CL 4.3x10-5 0.114 1.18 0.0 0.44 -2 

Interim Cover 1.00 - - 4.3x10-3 0.359 1.52 0.04 0.44 -2 

Tailings 88.00 - - 1.4x10-3 0.359 1.52 0.04 0.44 -2 
Note:  STD – Standard Proctor Dry Density L – Pore interaction term.  
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 Meteorological Data  

A historical meteorological dataset was compiled between 1954 and 2020 using data from various 
sources including the Western Regional Climate Center (WRCC), HMC on-site records, and the 
National Renewable Energy Laboratory (NREL). The types and sources of the meteorological 
data are summarized in Table 3.  A summary of the precipitation data is shown on Figure 4.  
 

 
Figure 4 - WRCC and Site Precipitation Data (1954-2020) 
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Table 3 – Sources of Meteorological Data  

Data Type Description Source Source Dates 

Air 
Temperature 

Daily high and low 
temperature 

WRCC, 
Local Site Data 

1954-2013 
(WRCC), 
2014-2020 
(Local Site 

Data) 

Precipitation Total daily precipitation WRCC, 
Local Site Data 

1954-2013 
(WRCC), 
2014-2020 
(Local Site 

Data) 
Relative 
Humidity 

Daily high and low 
humidity Local Site Data 2007-2020 

Wind Speed Average daily wind speed Local Site Data 2007-2020 
Solar 

Radiation Daily solar radiation Local Site Data 2007-2020 

Albedo 

Monthly average albedo, or 
the fraction of solar 

radiation reflected by a 
surface 

McKenzie Flat, New Mexico - 
National Renewable Energy 

Laboratory (NREL) 
monitoring station 

2007-2020 

 
A synthetic 1,000-year meteorological time series data to use as input was created using the 
ClimGen program1 with the historical meteorological data used for parameterization.  ClimGen 
was developed by Washington State University and generates realistic meteorological time series 
data from existing daily weather records.  A comparison of summary statistics from the historical 
meteorological data set and the synthetic 1,000-year meteorological record is provided in Table 
4.  The maximum, minimum, and standard deviation for each input parameter in the 1,000-year 
meteorological record are summarized in Table 5. In general, modeling results from the 
Intergovernmental Panel on Climate Change2 (IPCC) indicate a general warming and drying 
trend.  Thus, the climate data used in the modeling is anticipated to be conservative as it relates 
to potential in percolation through the bottom of the cover. 
  
  

 
1 http://modeling.bsyse.wsu.edu/CS_Suite/ClimGen/manual/parameters/parameterization.htm 
 
2 https://www.ipcc.ch/assessment-report/ar6/ 

http://modeling.bsyse.wsu.edu/CS_Suite/ClimGen/manual/parameters/parameterization.htm
https://www.ipcc.ch/assessment-report/ar6/
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Table 4 - Comparison of Average Historic Climate Data to Average Synthetic Climate Data 

Data Type Precipitation 
(in/day) 

Temp 
Max 
(oF) 

Temp 
Min 
(oF) 

Solar 
Radiation 
(MJ/m2) 

Rhmax 
(%) 

Rhmin 
(%) 

Avg. 
Wind 
(ft/s) 

Historical 
Data (1954-

2020) 
0.03 67.77 34.06 19.71 67.93 21.62 10.66 

ClimGen 
Synthetic 

Data (2021-
3020) 

0.03 67.80 33.95 21.64 66.47 16.60 10.66 

 
Table 5 – Summary of 1,000 Year of Synthetic Climate Data 

 Precipitation 
(in/day) 

Temp 
Max 
(oF) 

Temp 
Min 
(oF) 

Solar 
Radiation 
(MJ/m2) 

Rhmax 
(%) 

Rhmin 
(%) 

Wind 
(ft/s) 

Albedo(1) 

Maximum 2.30 114.62 75.02 32.52 100 71.8 48.42 0.24 
Minimum 0 9.14 -25.24 0.80 22.4 4.9 0.33 0.20 
Standard 
Deviation  0.10 17.22 16.40 6.91 18.3 9.3 5.31 0.01 

Note: 1-Data obtained from the Mckenzie Flats area within the Sevilleta National Wildlife Refuge, New Mexico, 
U.S. Department of Energy (2021). 
 

 Vegetation Data 

Based on recommendations from Cedar Creek Associates (2022), the vegetative community was 
assumed to consist of shrubs and grasses similar to the vegetative community at the Church Rock 
Mill (approximately 45 miles northwest).  Based on sampling conducted at the Church Rock Mill, 
Cedar Creek recommended the following vegetation parameters summarized in Table 6. These 
parameters were used as inputs to SEEP/W. Additional discussion of the vegetation data is 
provided in Appendix C. 
 
Table 6– Summary of Vegetation Data  

Parameter Comments 

Leaf-Area Index 
(LAI) 

LAI = 1.14 
 
The leaf area index (LAI) at Church Rock for this community was 1.14.  The leaf 
area index plot is shown in Figure 5.  

Plant Moisture 
Limit 

A maximum value of -4000kPa for the plant moisture limit was used in the 
model. 
 
The native species anticipated on the cover are well adapted to local climatic 
conditions and very drought tolerant. As a result, they are capable of surviving 
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and extracting water below the frequently utilized permanent wilting-point of -
1500 kPa.   

Root Depth For the cover modeling the root depth was set at a depth of 3.25 feet.  
 

Normalized Root 
Length Density 

The normalized root density (Rd) function obtained from the Church Rock 
analog site was used as input: 
 

           Rd= 261 exp(-5.43x10-6 z) - 261.21.                        Equation 1 
 
where z = depth in cm and Rd is dimensionless.  The normalized root length 
density function is plotted on Figure 6.  
 

Soil-Cover Fraction The soil-cover fraction of 40% was used in the model.  

Vegetation Height 
A maximum shrubs vegetation height of 3 feet, maximum height of grasses 1 
foot was used in the model.  The annual growth cycle is expected to follow a 
similar shape as the LAI curve which is based on the Julian calendar. 

 

 
Figure 5 – Distribution of Leaf Area Index throughout the year. 
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Figure 6 – Normalized Root Length Density 
 

 Boundary and Initial Conditions 

The soil-atmosphere interface was simulated in SEEP/W using the land-climate interaction (LCI) 
boundary condition, which simulates various ground surface conditions including bare, snow-
covered, or vegetated ground.  The 1,000-year synthetic meteorological record was used to define 
daily input to the LCI boundary condition. 
 
Daily inputs included air temperature (max and min), precipitation, relative humidity (max and 
min), wind speed (max and min), solar radiation, and vegetation data for modeling root water 
uptake.  Albedo (the proportion of incident light or radiation that is reflected by a surface) was 
obtained from the U.S. Department of Energy (2021) from the Mckenzie Flats area within the 
Sevilleta National Wildlife Refuge, New Mexico.  The albedo data was collected at an AmeriFlux 
monitoring site, which is managed by the Lawrence Berkeley National Laboratory 
(https://ameriflux.lbl.gov) 
 
Potential evapotranspiration (PET) used in the LCI boundary condition was computed in SEEP/W 
using the Penman-Monteith method (Allen et al. 2004). SEEP/W partitions PET into potential 
evaporation (PE) and potential transpiration (PT) based on the soil cover fraction (SCF), which 
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varies from 0.0 for bare ground to 1.0 for a heavily vegetated surface.  PT is distributed through 
the root zone in proportion to the root density. 
 
A unit gradient boundary condition was applied at the bottom of the tailings at a depth of 93.6 
feet below the cover surface.  A reasonable set of initial conditions for the 1,000-year simulation 
was established by running the model for 10 years with the ClimGen metrological data. The end-
of-year heads from the last year of the 10-year simulation were used as the initial condition for 
the 1,000-year simulation. 
 

 Water Balance Predictions 

The SEEP/W model was used to simulate hydrology of the cover for the entire 1000-yr synthetic 
meteorological record. An example of the output shown in Figure 7, which shows normalized 
results for each of the water balance quantities from 500 to 550 years in the record. From 500 to 
550 years, the annual average precipitation was 10.32 inches/year, the average annual 
evapotranspiration was 10.80 inches/year, the average annual runoff was 0.01 inches/year, and 
the annual percolation was 0.01 inches/year. Over the entire 1,000 years, the average annual 
precipitation was 10.32 inches/year, the average annual evapotranspiration was 10.68 inches/year, 
the average annual percolation was 0.02 inches/year.  The average runoff is 0.4% of precipitation 
over 1,000 years, which is well below the upper bound recommended in Albright et al. (2010) 
and is consistent with field data for ET covers with runoff ranging between 0.1% and 5.0% 
(Apiwantragoon et al. 2014).  As shown Figure 7, the remaining precipitation is removed from 
the system via ET or percolates through the bottom of the cover system. 
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Figure 7 - Summary of SEEP/W Model Response 
 

 Radon Flux Analysis 

The cover design presented in this report is similar to the cover that was approved presented in 
HMC’s letter titled Final Radon Barrier Design for the Large Tailings Facility (HMC, 1995), 
and approved by NRC (Figure 2).   The cover soils for 1995 design were analyzed for radon 
attenuation using a 15 bar moisture (1,500 kpa) (ERG, 1995) content.  The only change between 
the proposed ET cover and the 1995 cover is replacing the 0.5 feet of rock in the 1995 cover with 
9 inches of vegetated gravel-amended soil.  The rock was not included in the 1995 radon 
modeling, nor was any credit taken for radon attenuation from rock on the surface of the LTP.  
Thus, the change from rock to gravel amended soil on the upper surface of the cover will not have 
any impact on the radon modeling results.  Thus, no changes to the approved radon barrier 
modeling are proposed. 
 
The interim cover was placed on the top of the LTP in 1994 and currently ranges from 
approximately 1 to 3 feet in thickness.  Sheets C-3 and C-4 of the construction drawing set show 
the regrading of the existing interim cover surface.  The interim cover will be maintained at a 
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minimum of 1 foot thick as specified in the 1995 approved cover system.  The regraded interim 
cover will be scarified, moisture conditioned and recompacted to 95% of the standard Proctor dry 
density. 
 

 Total Settlement 

The design has been developed to prevent ponding due to long term settlement utilizing surface 
slopes on the top of the LTP of 1 to 2%.  Design of the surface slopes on the top of the LTP is 
based upon review and incorporation of the current settlement monitoring data for the LTP.   
 
Stantec (2020) indicated that “LTP tailings have reached 90 percent of primary consolidation… 
LTP groundwater flushing program ceased in 2015 and top surface has shown minimal annual 
settlement (0.10 feet or less) since 2017”.  Stantec indicated that the greatest amount of settlement 
has occurred at a location known as “X-1” (See Figure 8 and Table 7). As presented in Table 7, 
the maximum annual settlement is 0.08 feet per year.   The Stantec report indicates that 90 percent 
of consolidation was reached in 2000, thus the LTP meeting the NRC license SUA-1471, 
Condition 37 for final cover placement.    Stantec calculated the total settlement after cover 
placement to be 0.43 feet. This predicted future settlement has been applied to the final grading 
plan to ensure 1-2% slopes remain after the total settlement of the LTP has been realized. Stantec’s 
August 2020 memo is provided in Appendix D. 
 

 
Figure 8 -Stantec LTP Settlement Contour Map (cropped for visibility) 
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Table 7 - LTP Measured Settlement Table 

 
 Cover Erosion Protection Design 

 Probable Maximum Precipitation Determination 

The probable maximum precipitation (PMP) for the 1-hour, 6-hour, and 24-hour storms were used 
in the design. The selected PMP was then corrected to meet NRC guidelines referencing the 
Hydrometeorological Report 55-A (HMR-55A) (Hansen et al., 1988). The NUREG/CR-4620 
(Nelson et al., 1986) procedure for gravel sizing utilizes the 1-hour storm and the 6-hour storm 
converted to a 1-hour storm. 
 
Generally, the local storm, defined as having a one-hour duration over a one square mile area 
(1-hour, 1-mi2), is used for determining the PMP of a site (Nelson et al., 1986).  The Homestake 
Grants site is west of the 103° meridian.  Section 2.1.1 of NUREG/CR 4620 (Nelson et al., 1986) 
recommends that for regions west of the 103° meridian, the PMP should be evaluated using both 
the generalized storm (6-hour) and the local storm/thunderstorm (1-hour, 1-mi2) with the 
Reclamation Plan from Homestake suggesting an additional 24-hour storm.  Evaluating several 
storms is important as the outcomes may vary.  For example, the 1-hour storm will generally 
produce a peak runoff greater than the 6-hour storm, but the volume of runoff from the 6-hour 
storm is generally greater than for the 1-hour storm (Nelson et al., 1986).   
 
Determination of the PMP involves calculating a base PMP depth and then adjusting the base 
depth for average site elevation, storm duration, and drainage area.  The base PMP is a 1-hour 
event over a 1-square-mile drainage area at an elevation of 5,000 feet.  The PMP was adjusted for 
elevation as discussed below.  
 
The base PMP for small drainage areas (less than 500 square miles) is the 1-hour, 1-square mile 
storm (Hansen et al., 1988).  The 1-hour, 1-square mile storm for the Homestake Grants site is 
9.94 inches. This magnitude needs to be adjusted based on elevation and the maximum persisting 
12-hour, 1,000-millibars dew point (°F) for the entire year. The maximum persisting 12-hour, 
1,000-millibars dew point occurs in July and was estimated to be 75.3°F based on Figure 4.11 of 
HMR-55A (Hansen et al., 1988). The mean elevation of the drainage area is 7,000 feet. Using the 
mean elevation and maximum persisting dew point, an elevation adjustment factor of 0.9 was 
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obtained using Figure 14.3 of HMR-55A. Therefore, the base PMP for the top cover of the LTP 
was calculated as follows:  
 

𝟏𝟏 − 𝐡𝐡𝐡𝐡𝐡𝐡𝐡𝐡 𝐏𝐏𝐏𝐏𝐏𝐏 = 𝟗𝟗.𝟗𝟗𝟗𝟗 𝐢𝐢𝐢𝐢𝐢𝐢h𝐞𝐞𝐞𝐞 𝐱𝐱 𝟎𝟎.𝟗𝟗 = 𝟖𝟖.𝟗𝟗𝟗𝟗 𝐢𝐢𝐢𝐢𝐢𝐢𝐡𝐡𝐞𝐞𝐞𝐞                                 Equation 2 
 

The PMP can also be reduced if the drainage area at the site is larger than 1-square mile.  However, 
the specific area subject to these events for this analysis is the top of the LTP, which is less than 
1-square mile, therefore no further reduction is required.   
 
HMR 55-A presents a ratio for the conversion of a 6-hour storm to a 1-hour storm.  The 6-/1-hour 
ratio for the region between the Continental Divide to the 103rd meridian is given as 1.35 (Hansen 
et. al., 1988).  The PMP is determined by correcting for site elevation above 5,000 feet, as 
described above, and converting the 6-hour to the 1-hour PMP by using the ratio of 1.35.  The 
PMP for the 6-hour storm is 12.91 inches (HMR-55A), while the 24-hour PMP is 12.2.  The 
calculation to reduce the PMP is as follows:   
 

6 − hour PMP = 12.91 inches
1.35

 x 0.9 = 8.6 inches                                    Equation 3 
 

24 − hour PMP = 12.2 inches
1.35

 x 0.9 = 8.13 inches                                    Equation 4 
  

The top of the final cover was designed using both the 1-hour, 6-hour, and 24-hour corrected 
PMPs.  
 

 Water Erosion 

In order to design the soil rock mixture of the top slopes of the ET cover the longest slope length 
was used to calculate the peak surface flow.  Cover thickness for erosion protection was estimated 
for the top slope on a unit-width basis using the procedures recommended in pages D-1 to D-8 of 
NUREG-1623 (NRC, 2002). The closure cover top slope was analyzed for a slope of 2 percent.  
The maximum slope for the closure cover as shown on the design drawings is 1.85%.   The results 
of these calculations are presented in Appendix E.  For the calculations presented in this section 
a D50 of 1.2 inches was used for the rock size.   
 
The size of the drainage area was calculated on a slope length-width basis. This was done by 
assuming a strip equal to the length of the slope segment and a width of 1 foot as recommended 
in NUREG-1623 (NRC, 2002). 
 
The time of concentration (tc) was determined for each slope segment using the Kirpich Method 
as recommended on page D-4 of NUREG-1623, as follows: 
 

tc=(11.9𝐿𝐿3

𝐻𝐻
)0.385                                                         Equation 5 
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where: 
tc = time of concentration (hours) 
L= slope length (miles) 
H = elevation difference (feet) 
 

The equation was converted so that tc is in minutes, L is in feet, and instead of entering the 
elevations (H) in the equation, the ground slope (S) was entered where S= H/L. This conversion 
resulted in the following equation which was used in the analysis: 
 

tc= 0.0078� L
0.77

S0.385�                                                     Equation 6 
where: 
tc = time of concentration (minutes) 
L= slope length (feet) 
S = ground slope (feet/foot) 
 
The percent PMP for each slope segment was calculated based on percentages in Table 2.1 of 
NUREG/CR-4620 (Nelson et al., 1986).  The values for tc were used to estimate PMP intensity 
values for each slope segment.   
 
Safety Factors Method Equations 
 
Probable Maximum Flood (PMF) peak discharges (Q) were calculated using the Rational Method, 
as recommended in NUREG-1623, as follows: 
 

Q = CIA                                                                Equation 7 
 
where: 
Q = PMF peak discharge in cubic feet per second per foot (cfs/ft) 
C = 1.0 (NUREG/CR-4620) for small basins 
I = PMP Intensity in inches per hour (in/hr)  
L = Slope Length of drainage path 
A 𝑓𝑓𝑡𝑡2 (Sheet Flow Drainage) = 1ft * L (ft) (unit width) 
 
The required ET cover’s median stone diameter (D50) was determined using particle size 
distribution tests run internally by EA on the nearby stockpile of material (gravel) located at the 
site. This D50 would be along each profile using the Safety Factors Method (NUREG/CR-4620) 
for the top slope. 
 

D = � (Q)(n)

(1.48)( S
1
2)
�

3
5

                                                        Equation 8 

 
where: 
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D = depth of flow in feet  
Q = PMF peak discharge in cubic feet per second per foot (cfs/ft) 
S = channel bed slope (feet/foot) 
n = Manning’s Roughness Coefficient = 0.0456[(12)(𝐷𝐷50)(𝑆𝑆)]0.159 (NUREG/CR-4620) 
 
The Safety Factors Equation uses an averaged D50 gravel size of 1.2 inches, obtained from the 
onsite gravel piles testing, for the top slope of the ET cover on the 1-hour, 6-hour, and 24-hour 
PMP cover design. The detailed calculations are presented in Appendix E. As discussed on 
page 47 of NUREG/CR-4620, for the LTP top slope the Safety Factors equations reduce to the 
following: 
 

SF =  cosα tan∅
𝜂𝜂 𝑡𝑡𝑡𝑡𝑡𝑡∅+𝑠𝑠𝑠𝑠𝑡𝑡𝑠𝑠

                                                          Equation 9 

where: 
SF = Safety Factor 
α = angle with the horizontal (degrees) = tan−1(S) 
∅= rip-rap angle of repose = 40° 
η = stability number (see Equation 9) 
 
The angle of repose was estimated from Fig. 4.8 of NUREG/CR-4620 (Nelson et al., 1986), using 
the mean diameter D50.  The use of very angular rock was assumed.   
 

𝜂𝜂 =  21𝜏𝜏𝑜𝑜
(Gs−1)𝛾𝛾𝑤𝑤 D50

                                                          Equation 10 

where: 
τ0 = γwDS 
D50= median stone diameter (feet) 
Gs = specific gravity of rock = 2.65 
γ𝑤𝑤 = unit weight of water = 62.4 pcf 
S = channel bed slope (feet/foot) 
D = depth of flow in feet (see following equation) 
 
The factor of safety is intended to help determine a rock diameter that is suitable for construction 
applications and uses an iterative process to predict the median stone diameter a factor of safety 
1.0 or greater.   The proposed onsite gravel with a D50 of 1.2 inches results in a factor of safety of 
4.2 as presented in Appendix E.  The design consists of a 9 inches thick cover with a 33% rock 
to 67% soil (by volume) mix.   Thus, the gravel will be three inches thick in the cover system and 
is functionally equivalate to preventing erosion as a traditional rock cover system while still 
allowing for plant growth.   
 

 Wind Erosion 

The Wind Erosion Prediction System (WEPS) developed by the USDA is a procedural-based 
simulation, which runs continuous simulations of weather on to specific locations at various field 
conditions. The output of these simulations produces an estimate of erosion per year in acres.  
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Specific inputs for the Homestake LTP analyses were selected based on the site location (Latitude: 
35.24° N, Longitude: 107.86° W, and elevation of 6500 ft).  A sandy loam with 33% for the 
volume percent of the rock fragments was input into the model. This value was selected because 
the cover will be made up of 33% rock to simulate natural desert pavement on the cover. A 
calculated net soil loss of 0.2 tons/acre/year was determined and the results are shown on Figure 
9.  The U.S. EPA (1991) Design and Construction of RCRA/CERCLA Final covers indicates that 
soil cover loss should be kept below 2 tons per year.  Thus, wind erosion is within EPA guidance.    
 
 

 
Figure 9 - Soil Loss from Wind Erosion for Homestake 
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 CONSTRUCTION IMPLEMENTATION 

The construction activities presented in this report are associated with the placement of the final 
cover on the LTP.  Major activities include:  
 

• Decommissioning of zeolite treatment basins.   
 

• Construction the final closure cover for the top of the LTP. 
 

 Borrow Areas 

The cover soil for the final closure cover for the LTP will be obtained from the north borrow area, 
shown on Sheet C-1 of the construction drawings. This area contains native vegetation on the 
ground surface, which will be cleared and grubbed prior to excavation.  
 
As indicated in the Cedar Creek report, the upper material in the borrow area is generally better 
for vegetation; therefore, the striped topsoil will be stockpiled and later used for the 9-inch-thick 
soil gravel layer at the top of the cover system.  
 

 Onsite Demolition 

All non-monitoring wells located on LTP have been removed and abandoned in accordance with 
the state of New Mexico and NRC.   The existing zeolite treatment basins will be 
decommissioned.  The zeolite and berms and will be used in the soil cover grading.   Any liners, 
tanks, or piping will be removed and placed in the STP.    
 

 CONSTRUCTION QUALITY ASSURANCE AND CONTROL PROGRAM 

 Quality Assurance and Quality Control Specifications 

License Conditions 37C and 37D of License SUA-1471 require HMC to have a construction QA/ 
QC program.  The QA/QC requirements are provided in project specifications 014500 (Quality 
Control) ,014523 (Materials Testing), 014300 (Quality Assurance), and 310000 (Earth Work). 
 

 Construction Specifications and Drawings 

Construction specifications are provided in Appendix F.   Construction drawings are provided in 
Appendix G.  
 

 REVEGETATION  

The revegetation plan was developed by Cedar Creek and is provided in Appendix C.  The 
revegetation protocols and performance criteria for the LTP were developed to meet 
recommendations provided in the Uranium Mill Tailings Radiation Control Act guidance from 



Design Report 
Grants Reclamation Project LTP ET Cover 

 
Homestake Mining Company of California 

 
 

March 2022 21 Engineering Analytics, Inc. 
 
 

the Department of Energy (DOE 2002, Waugh 2004, Waugh 2009). The DOE will provide long-
term surveillance and maintenance. 
 

 Seedbed Preparation 

Soil organic matter serves as a reservoir of nutrients for vegetation, provides soil aggregation 
(providing structure), increases nutrient exchange, retains moisture, reduces compaction, reduces 
surface crusting, and increases water infiltration into soil.  Organic matter increases the water 
holding capacity as it alters particle aggregation and pore size distribution.  Water holding 
capacity of soil materials is an important consideration for land reclamation.  Suitable soil water 
content is essential for seed germination, seedling establishment, and plant survival as desiccation 
is a major risk on disturbed sites, especially in arid environments. 
 
Compost is a mixture of organic residues (manure or biosolids or green waste, straw, etc.) that 
have been piled, mixed and moistened to undergo thermophilic decomposition. Enough compost 
amendment should be incorporated to the project soils to add 1% organic matter to the top 3 
inches of soil.  Compost shall be applied at a rate of 8 cubic yards per acre, spread evenly with an 
agricultural spreader and incorporated to a depth of 3 inches using a disc or harrow implement. 
Compost can be derived from livestock manure, biosolids, or green waste sources. Suitable 
material will have at least 25% organic matter, pH not to exceed 8.5, soluble salts less than 10 
mmhos/cm, and carbon to nitrogen ratio between 10:1 and 20:1.  
 

 Seeding  

The proposed seed mix is comprised of all native species and application rates are presented in 
Table 8 below and is optimized for site edaphic and climatic conditions.  Each included species 
was evaluated for the following factors: 

• Species Range 
• Adapted to Project Soils 
• Performance on Local Revegetation  
• Species Dominance in Local Ecological Communities 
• Precipitation Zones 
 

These factors were also considered when recommending the application rate, which was 
determined by seeds per square foot. Seeding can be accomplished using either broadcasting and 
drilling techniques (as recommended on the seed mix), following final contouring and compost 
application/incorporation. An effort will be made to implement seeding at optimal times for site 
conditions (late fall/early spring). However, if a unit must be seeded during inopportune months, 
a field level risk assessment will determine whether temporary erosion control measures (such as 
crimped hay, wood shreds, wattles, etc.) are needed to stabilize the surface prior to anticipated 
vegetation establishment. Drill seeding techniques cannot be used on extremely rough surfaces 
(such as areas that have been contour furrowed with deep ripping equipment, or in rocky areas). 
If the seed is broadcast, a light disc harrowing perpendicular to the flow of energy (wind and/or 
water) should immediately follow seeding to increase seed to soil contact and provide some 
protection from wind or water erosion and granivore.  The recommended seed mix is provided in 
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Table 8.  The recommended seed mix contains the grasses and shrubs proposed in the 1993 final 
reclamation plan with additional plant species to promote biodiversity.  The seed application rate 
in the 1993 reclamation plan was 10.5 pounds/acre, the application rates proposed in Table 8 is 
14.95 pounds/acre, which will result in better vegetation development.    
Table 8- Recommended Seed Mix 

 
 

 Climate Change Considerations for Vegetation 

Climate change modeling results provide general indications of how the climate may shift in New 
Mexico over the next several decades and into the next century, albeit with a significant degree 
of uncertainty, spatially, temporally, and degree of magnitude. In general, modeling results from 
the Nature Conservancy and the Southwest Climate Change Network indicate a general warming 
and drying trend (with localized instances of cooling and increases in precipitation), with 
increased variation in timing, intensity, and form of precipitation from typical averages. The 
species selected for revegetation are well suited to the current arid climate of this region, yet have 
a relatively wide tolerance to climatic conditions, particularly regarding the predicted result of 
climate change (warmer and drier). Thus, if precipitation decreases, drought increases, or 
temperatures and subsequent evaporation rates rise, these species will still be suitable for and 
tolerant of future climates projected in the region. 
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 Monitoring and Success Evaluation 

The vegetation monitoring for the LTP was developed by Cedar Creek and presented in Appendix 
C. It is expected that annual site visits would be conducted that include qualitative and quantitative 
evaluations to facilitate tracking and progress toward revegetation success standards, and the final 
effort during the last inspection year would be an evaluation for success determination. Final year 
information would be collected in such a manner as to provide defensible verification that success 
has been achieved.  
 
Due to the specific objectives and requirements of the ET cover, traditional revegetation success 
criteria and Post Mining Land Use (PMLU’s) do not readily apply. The primary function of the 
cover is to isolate contaminated materials from meteoric precipitation and aqueous transport. The 
vegetation community and supporting soil system simply needs to store and release meteoric 
precipitation, while remaining erosionally stable. Therefore, the vegetation objectives can be 
attained using the approach presented below. The revegetation process will establish a grass-forb 
community with a shrub component consisting primarily of native, long-lived perennial grasses, 
forbs, and shrubs that are highly adapted to the climatic and edaphic conditions of the site.  
 
Revegetation success in revegetated units will concentrate on three performance standards (1) 
vegetative ground cover, 2) diversity, and 3) woody plant density. Therefore, revegetation efforts 
will be considered successful when the following criteria have been met.  
 

• Vegetative Ground Cover Standard:  The target revegetated unit equals or exceeds 25% 
absolute perennial vegetative ground cover (exclusive of listed noxious species), with 90 
percent statistical confidence.  

• Species Diversity Standard: Ground cover shall be comprised of a minimum of three 
perennial grass species, one perennial forb species, and one shrub species to address 
species diversity.  

• Woody Plant Density Standard: Woody Plant Density, as indicated by a number of stems 
per acre in the revegetated unit equals or exceeds 200 stems per acre.  
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APPENDIX A 
TEST PIT LOGS 

    



Homestake Borrow Investigation
110829

Homestake Reclemation
Homestake Mining Company

Grants, NM

1 of 2
8/10/2021 TP-1

8/10/21 @ 12:15 PM

Tyler Davis
Jesse (Cedar Creek), Cody (Homestake) 

Overcast, 80 degrees F

Homestake Mining Company
12:15 

9 feet 5' wide X 10' long
Backhoe (Volvo BL70B), 3' bucket with teeth

Bucket
13:20

13:15 13:20

None encountered

N/A Native soil from excavation

N/A N/A

Dug test pit with backhoe in approximately 3 foot intervals. Top sides were widened to 5 feet wide to 
prevent wall collapse.  Backfilled with native materials removed from test pit. Excess materials were 
mounded on top of test pit.
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Homestake Borrow Investigation
110829 8/10/2021 TP-1

0-4'

5.5'-6.5'
TP-1A
TP-1B

BKT

BKT

0-5.5'

5.5'-8'

SANDY CLAY, dry, dark yellowish brown (10YR 3/4), hard, fine grained sandy 
clay.  The material was blocky, slight effervescence. 

CLAYEY SAND, mostly dry, light yellowish brown (10YR 6/4), hard, 
increasing sand content, less cohesive than above material, slight effervescence.

Weathered sandstone at 8' BGS

Stopped pit at 9' BGS due to difficult digging, and fractured pieces of bedrock 
present.

Collected 2 bucket samples, one of each material observed. Jesse from Ceder Creek Associates 
observed native rooting depth and tested for soil effervescence. 
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Homestake Borrow Investigation
110829

Homestake Reclemation
Homestake Mining Company

Grants, NM

1 of 2
8/10/2021 TP-2

8/10/21 @ 1:30 PM

Tyler Davis
Jesse (Cedar Creek), Cody (Homestake) 

Partly Cloudy, 85 degrees F

Homestake Mining Company
13:30 

11.5 feet 5' wide X 10' long
Backhoe (Volvo BL70B), 3' bucket with teeth

Bucket
14:15

14:10 14:15

None encountered

N/A Native soil from excavation

N/A N/A

Dug test pit with backhoe in approximately 3 foot intervals. Top sides were widened to 5 feet wide to 
prevent wall collapse.  Backfilled with native materials removed from test pit. Excess materials were 
mounded on top of test pit.
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Homestake Borrow Investigation
110829 8/10/2021 TP-2

0-1'

2'-3'
TP-2A
TP-2B

BKT

BKT

0-1.5'

1.5'-7.5'

SANDY CLAY, moist, brown (10YR 4/3), medium-hard, fine grained 
breaking up in chunks, cohesive when wet, slight effervescence, roots 
observed. 
SAND, dry, yellowish brown (10YR 5/4), lose, no cohesion, no effervescence. 

SILTY SAND, slightly moist, redish pink, soft, very fine grained, slight 
effervescence. 

SANDY CLAY, dry, reddish brown (5YR 5/4) with white veins 
(caliche), hard, fine grained sand,  soil is blocky, high effervescence. 

Stopped pit at 11.5' BGS due to collapsing near bottom and limited reach

Collected 3 bucket samples, one of each material observed. Jesse from Ceder Creek Associates 
observed native rooting depth and tested for soil effervescence. 
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7.5'-11'
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Homestake Borrow Investigation
110829

Homestake Reclemation
Homestake Mining Company

Grants, NM

1 of 2
8/10/2021 TP-3

8/10/21 @ 9:45 PM

Tyler Davis
Jesse (Cedar Creek), Cody (Homestake) 
Overcast, ~70 degrees F

Homestake Mining Company
9:45 

11.5 feet 5' wide X 10' long
Backhoe (Volvo BL70B), 3' bucket with teeth

Bucket
10:45

10:40 10:45

None encountered

N/A Native soil from excavation

N/A N/A

Dug test pit with backhoe in approximately 3 foot intervals. Top sides were widened to 5 feet wide to 
prevent wall collapse.  Backfilled with native materials removed from test pit. Excess materials were 
mounded on top of test pit.
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NnTFc

Homestake Borrow Investigation
110829 8/10/2021 TP-3

TP-3A
TP-3B

BKT

BKT

0-4'

4'-7'

CLAYEY SAND, moist, reddish brown(5YR 4/4), soft, slight effervescence. 

CLAY, moist, reddish brown (5YR 4/4), very hard, very cohesive (like 
molding clay), slight effervescence. 

CLAYEY SAND (same as 0-4' matrl) moist, brownish red, soft, slight 
effervescence. 

CLAY, moist, gray with hints of blue (10YR 4/1), medium-hard clay with 
some fine sand and silt, cohesive. 

Stopped pit at 11.5' BGS due to limited reach

Collected 3 bucket samples, one of each material observed. Jesse from Ceder Creek Associates 
observed native rooting depth and tested for soil effervescence. 
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11' TP-3C BKT
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Homestake Borrow Investigation
110829

Homestake Reclemation
Homestake Mining Company

Grants, NM

1 of 2
8/10/2021 TP-4

8/10/21 @ 8:18 AM

Tyler Davis
Jesse (Cedar Creek), Adam & Cody (Homestake) 
Overcast, ~70 degrees F, slight rain

Homestake Mining Company
8:20 

7 feet 8' wide X 15' long
Backhoe (Volvo BL70B), 3' bucket with teeth

Bucket
9:30

9:30 9:40

None encountered

N/A Native soil from excavation

N/A N/A

Dug test pit with backhoe in approximately 3 foot intervals. Top sides were widened to 8 feet wide to 
prevent wall collapse.  Backfilled with native materials removed from test pit. Excess materials were 
mounded on top of test pit.
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DEPTH
SOIL DESCRIPTION AND EXCAVATION NOTES

NnTFc

Homestake Borrow Investigation
110829 8/10/2021 TP-4

TP-4A
TP-4B

BKT

BKT

0-4' CLAYEY SAND, dry, light brown w/ hint of red (5YR 4/4) and traces 
of white (caliche), medium-hard sandy clay with slit, effervescence. 

3-4' Increase in stiffness and white color (caliche)

CLAYEY SAND slightly moist, light brown with some red (5YR 5/4), medium
dense, fine grained clayey sand with silt, no effervescence. 

BEDROCK, dry, dark gray with some green and black, very hard, appears to be 
limestone. 

Stopped pit at 7' BGS due to refusal at bedrock

Collected 3 bucket samples, one of each material observed. Jesse from Ceder Creek Associates 
observed native rooting depth and tested for soil effervescence. 
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Homestake Borrow Investigation
110829

Homestake Reclemation
Homestake Mining Company

Grants, NM

1 of 2
8/10/2021 TP-5

8/10/21 @ 11:00 AM

Tyler Davis
Jesse (Cedar Creek), Cody (Homestake) 
Overcast, ~70 degrees F, slight rain

Homestake Mining Company
11:00 

6 feet 5' wide X 10' long
Backhoe (Volvo BL70B), 3' bucket with teeth

Bucket
11:55

11:50 11:55

None encountered

N/A Native soil from excavation

N/A N/A

Dug test pit with backhoe in approximately 3 foot intervals. Top sides were widened to 5 feet wide to 
prevent wall collapse.  Backfilled with native materials removed from test pit. Excess materials were 
mounded on top of test pit.
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Homestake Borrow Investigation
110829 8/10/2021 TP-5

TP-5A
TP-5B

BKT

BKT

0-3' SANDY CLAY, slightly moist, brown w/ hint of red (10YR 4/3), 
medium density, effervescence. 

SANDY CLAY, dry, lighter brown (10YR 5/3), hard, fine grained, no effervescence. 

BEDROCK, some cobbles overlying the bedrock, dark gray, very hard, 
appears to be limestone. Stopped pit at 6' BGS due to refusal at bedrock

Collected 2 bucket samples, one of each material observed. Jesse from Ceder Creek Associates 
observed native rooting depth and tested for soil effervescence. 
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APPENDIX B 
LABORATORY TEST RESULTS 



 

 

  
 
 
 
 
 
 
 

APPENDIX B1 
INDEX TESTING RESULTS  

  
  



SUMMARY OF LABORATORY TEST RESULTS
JOB NAME: JOB NUMBER: 110829 DATE: 8/26/2021

TP-1A
0-4' BKT 30 / 13 / 17 56.1% 109.8 pcf @ 16.0%

TP-1B
5.5-6.5' BKT NP 25.3%
TP-2A
0-1.5' BKT 50 / 17 / 33 88.3%
TP-3A

0-4' BKT NP 18.5% 121.6 pcf @ 9.5%
TP-3B

4-7' BKT 56 / 19 / 37 84.2% 105.9 pcf @ 17.6%
TP-3C

11' BKT 39 / 21 / 18 84.0%
TP-4B

0-2' BKT 18 / 15 / 3 28.9%
TP-4C

6' BKT NP 16.0%
TP-5A

0-3' BKT 39 / 16 / 23 67.6%
*LL = Liquid Limit  PL = Plastic Limit  PI = Plasticity Index  N.P. = Non Plastic (1) = See Attached

Standard Proctor 
(D698)

HMC

Depth (ft.) Sample 
Type

Moisture 
(%)

Atterbergs
LL / PL / PI

Percent Passing 
No. 200 (%)

Dry 
Density

Consolidation/S
well



Tested By: KE Checked By: KG

ENGINEERING ANALYTICS, INC.

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

1" Nominal vesicular basalt gravel
1-1/2"

1"
3/4"
1/2"
3/8"
#4
#8
#16
#30
#50

#100
#200

92.7
31.7
18.7
15.7
15.6
15.5
15.5
15.5
15.4
15.4
15.3
15.1

37.4140 36.1919 30.6546
28.6846 24.4692

Homestake Mining Co

HMC GRP ET Cover 

110829

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Rock Mulch Stockpile
Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report



Tested By: KE Checked By: KG

ENGINEERING ANALYTICS, INC.

12/6/2021

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

1" nominal vesiculat basalt rock
1-1/2"

1"
3/4"
1/2"
3/8"
#4
#8
#16
#30
#50

#100
#200

71.7
13.2
2.9
1.6
1.6
1.6
1.5
1.5
1.5
1.4
1.4
1.3

35.1225
32.7717 28.5314 25.7154
23.2284 1.51 1.00

GP

Homestake Mining Co

HMC GRP ET Cover 

110829

Material Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: Rock Mulch North Stockpile
Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)

P
E

R
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Fine Silt

% Fines

Clay
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COMPACTION TEST REPORT

D
ry

 d
e

n
si

ty
, 
p

cf

92

97

102

107

112

117

Water content, %

12 13.5 15 16.5 18 19.5 21

16.0%, 109.8 pcf

1 2 3 4 5 6

Curve No.

1

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:

Project No. Client:

Project:

Source of Sample: TP-1A Depth: 0-4' Checked by:

ENGINEERING ANALYTICS, INC.
Title:

Figure

ASTM D 698-12 Method B Standard

5.5 lb.

12 in.

three

25

0.03333 cu. ft.

3/8 in.

30 17

56.1

9/01/2021

KE

Clayey Sand

110829 Homestake Mining Co

KG

Preparation Method

Hammer Wt.

Hammer Drop

Number of Layers

Blows per Layer

Mold Size

Test Performed on Material

Passing Sieve

NM LL PI

Sp.G. (ASTM D 854)

%>3/8 in. %<No.200

USCS AASHTO

Date Sampled

Date Tested

Tested By

WM + WS

WM

WW + T #1

WD + T #1

TARE #1

WW + T #2

WD + T #2

TARE #2

MOISTURE

DRY DENSITY

5767.9 5993.3 5994.1 5916.7

4098.5 4098.5 4098.5 4098.5

759.7 597.8 721.9 748.3

705.3 557.3 656.0 666.4

295.0 291.2 281.3 240.1

13.3 15.2 17.6 19.2

97.5 108.8 106.6 100.9

 Maximum dry density = 109.8 pcf

 Optimum moisture = 16.0 %

HMC GRP ET Cover



COMPACTION TEST REPORT

D
ry
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Water content, %

6 7.5 9 10.5 12 13.5 15

9.5%, 121.6 pcf

1 2 3 4 5 6

Curve No.

2

Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:

Project No. Client:

Project:

Source of Sample: TP-3A Depth: 0-4' Checked by:

ENGINEERING ANALYTICS, INC.
Title:

Figure

ASTM D 698-12 Method B Standard

5.5 lb.

12 in.

three

25

0.03333 cu. ft.

3/8 in.

NV NP

18.5

9/01/2021

KE

Sand

110829 Homestake Mining Co

KG

Preparation Method

Hammer Wt.

Hammer Drop

Number of Layers

Blows per Layer

Mold Size

Test Performed on Material

Passing Sieve

NM LL PI

Sp.G. (ASTM D 854)

%>3/8 in. %<No.200

USCS AASHTO

Date Sampled

Date Tested

Tested By

WM + WS

WM

WW + T #1

WD + T #1

TARE #1

WW + T #2

WD + T #2

TARE #2

MOISTURE

DRY DENSITY

5892.2 6000.4 6052.1 6026.3

4098.5 4098.5 4098.5 4098.5

1071.5 741.4 910.2 760.2

1017.0 707.8 839.9 703.5

294.8 294.2 235.5 291.2

7.5 8.1 11.6 13.8

110.3 116.3 115.8 112.1

 Maximum dry density = 121.6 pcf

 Optimum moisture = 9.5 %

HMC GRP ET Cover 



COMPACTION TEST REPORT
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Water content, %
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17.6%, 105.9 pcf

1 2 3 4 5 6

Curve No.
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Test Specification:

TESTING DATA

TEST RESULTS Material Description

Remarks:

Project No. Client:

Project:

Source of Sample: TP-3C Depth: 4-7' Checked by:

ENGINEERING ANALYTICS, INC.
Title:

Figure

ASTM D 698-12 Method B Standard

5.5 lb.

12 in.

three

25

0.03333 cu. ft.

3/8 in.

39 18

84.0

9/01/2021

KE

Clayey Sand

110829 Homestake Mining Co

KG

Preparation Method

Hammer Wt.

Hammer Drop

Number of Layers

Blows per Layer

Mold Size

Test Performed on Material

Passing Sieve

NM LL PI

Sp.G. (ASTM D 854)

%>3/8 in. %<No.200

USCS AASHTO

Date Sampled

Date Tested

Tested By

WM + WS

WM

WW + T #1

WD + T #1

TARE #1

WW + T #2

WD + T #2

TARE #2

MOISTURE

DRY DENSITY

5956.9 5994.4 5999.3 5880.5

4098.5 4098.5 4098.5 4098.5

892.5 784.5 838.0 936.5

800.7 707.0 738.5 850.2

242.5 293.5 239.2 239.6

16.4 18.7 19.9 14.1

105.6 105.6 104.8 103.3

 Maximum dry density = 105.9 pcf

 Optimum moisture = 17.6 %

HMC GRP ET Cover 



 

 

 
 
 
 
 
 

APPENDIX B2 
 HYDRAULIC PROPERTIES TESTING 

  



Daniel B. Stephens & Associates, Inc. 
4400 Alameda Blvd. NE, Suite C • Albuquerque, New Mexico 87113 

Laboratory Report for 

Engineering Analytics, Inc. 

110829, ET Cover Design Project

October 26, 2021 



October 26, 2021 

       Daniel B. Stephens & Associates, Inc. 
     Soil Testing & Research Laboratory 

4 4 0 0  A l a m e d a  B l v d .  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 r q u e ,  N M  8 7 1 1 3  F A X  5 0 5 - 8 8 9 - 0 2 5 8  

Jason Andrews 
Engineering Analytics, Inc. 
1600 Specht Point Rd., Suite 209 
Fort Collins, CO  80526  
(970) 488-3111

Re: DBS&A Laboratory Report for the Engineering Analytics 110829, ET Cover Design Project 
Project 

Dear Jason Andrews: 

Enclosed is the report for the Engineering Analytics 110829, ET Cover Design Project project 
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 Engineering Analytics 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 Proctor

Sample Number G VM VD CH FH FW HC PP FP DPP RH EP WHC Kunsat DS WS H F C eability Limits Compaction

TP-1a (0'-4') (85%) X X X X X X X X

TP-3a (0'-4') (85%) X X X X X X X X

TP-3c (4'-7') (95%) X X X X X X 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  DS = Dry Sieve, 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  .

4



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:
Three samples, each as loose material in a full 1-gallon resealable bag, were received.  
The samples were packaged together in a 5-gallon bucket, and all were received in good 
order.  

Sample Preparation and Testing Notes:
A portion of each sample was remolded into a testing ring to target either 85% or 95% of 
the respective maximum dry bulk density at the respective optimum moisture content, 
based on standard proctor compaction testing results provided by the requestor. The 
actual percentage of maximum dry bulk density achieved was added to each sub-sample 
ID.  Each of these remolded sub-samples was subjected to initial properties analysis, 
saturated hydraulic conductivity testing, and the hanging column and pressure chamber 
portions of the moisture retention testing.  Separate sub-samples were obtained for the 
dewpoint potentiometer and relative humidity chamber portions of the moisture retention 
testing.

Porosity calculations are based on the use of an assumed specific gravity value of 2.65.
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Opt. 

Moist. 

Cont.

Max. 

Dry 

Density

Max. 

Dry 

Density

Moist. 

Cont.

Dry 

Bulk 

Density

Dry 

Bulk 

Density

% of 

Max. 

Density

Moist. 

Cont.

Dry 

Bulk 

Density

Dry 

Bulk 

Density

% of 

Max. 

Density

Dry 

Bulk 

Density

Dry 

Bulk 

Density

% 

Volume 

Change 

% of 

Max. 

Density

Dry 

Bulk 

Density

Dry 

Bulk 

Density

% 

Volume 

Change 

% of 

Max. 

Density

Sample ID (%, g/g) (g/cm3) (pcf) (%, g/g) (g/cm3) (pcf) (%) (%, g/g) (g/cm3) (pcf) (%) (g/cm3) (pcf) (%) (%) (g/cm3) (pcf) (%) (%)

TP-1a (0'-4') 
(85%)

16.0 1.76 109.8 16.0 1.50 93.3 85% 16.3 1.49 93.2 84.9% 1.49 93.2 --- 84.9% 1.49 93.2 --- 84.9%

TP-3a (0'-4') 
(85%)

9.5 1.95 121.6 9.5 1.66 103.4 85% 9.6 1.66 103.3 85.0% 1.66 103.3 --- 85.0% 1.66 103.3 --- 85.0%

TP-3c (4'-7') 
(95%)

17.6 1.70 105.9 17.6 1.61 100.6 95% 17.9 1.61 100.5 94.9% 1.56 97.6 +2.9% 92.2% 1.54 96.4 +4.3% 91.0%

Summary of Sample Preparation/Volume Changes

Proctor Data Target Remold Parameters1 Actual Remold Data

Volume Change

Post Saturation2

 Volume Change

Post Drying Curve3

1Target Remold Parameters: 85% or 95% of maximum dry density at optimum moisture content, based on standard proctor compaction data provided by the requestor.

2Volume Change Post Saturation: Volume change measurements were obtained after saturated hydraulic conductivity testing.

3Volume Change Post Drying Curve:  Volume change measurements were obtained throughout hanging column and pressure plate testing.  The 'Volume Change Post 
Drying Curve' values represent the final sample dimensions after the last pressure plate point.  

Notes:

     "+" indicates sample swelling, "-" indicates sample settling, and "---" indicates no volume change occurred.

D  a  n  i  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 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity

Sample Number (%, g/g) (%, cm
3
/cm

3
) (%, g/g) (%, cm

3
/cm

3
) (g/cm

3
) (g/cm

3
) (%)

TP-1a (0'-4') (85%) NA NA 16.3 24.4 1.49 1.74 43.7

TP-3a (0'-4') (85%) NA NA 9.6 15.9 1.66 1.81 37.5

TP-3c (4'-7') (95%) NA NA 17.9 28.7 1.61 1.90 39.3

NA  =  Not analyzed

D  a  n  i  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 Saturated Hydraulic Conductivity Tests

Oversize 
Corrected

Ksat Ksat Method of Analysis

Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

TP-1a (0'-4') (85%) 4.3E-05 NA X

TP-3a (0'-4') (85%) 4.4E-03 NA X

TP-3c (4'-7') (95%) 6.6E-08 NA X

NA  =  Not applicable

D  a  n  i  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 Moisture Characteristics

of the Initial Drainage Curve

Pressure Head Moisture Content

Sample Number (-cm water) (%, cm
3
/cm

3
)

TP-1a (0'-4') (85%) 0 44.3
17 44.1
58 40.5

125 37.9
337 34.5

30186 16.6
106263 12.8
397416 9.3
848426 7.3

TP-3a (0'-4') (85%) 0 37.8
6 37.3

24 34.6
75 20.7

337 14.1
14991 7.9
63024 5.1

252502 3.6
848426 2.5

TP-3c (4'-7') (95%) 0 42.4 ‡‡

57 43.5 ‡‡

156 43.2 ‡‡

337 41.4 ‡‡

1530 37.8 ‡‡

40486 18.1 ‡‡

89029 15.9 ‡‡

231495 13.6 ‡‡

848426 10.1 ‡‡

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  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 Calculated Unsaturated Hydraulic Properties

Oversize Corrected

Sample Number

α
(cm-1)

N
(dimensionless)

θr

(% vol)

θs

(% vol)

θr

(% vol)

θs

(% vol)

TP-1a (0'-4') (85%) 0.0112 1.1799 0.00 44.30 NA NA

TP-3a (0'-4') (85%) 0.0359 1.5244 4.14 38.51 NA NA

TP-3c (4'-7') (95%) 0.0006 1.3392 5.96 43.02 NA NA

NA  =  Not applicable

D  a  n  i  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  

11



Summary of Initial Moisture Content, Dry Bulk Density

Wet Bulk Density and Calculated Porosity

Moisture Content

As Received Remolded Dry Bulk Wet Bulk Calculated 

Gravimetric Volumetric Gravimetric Volumetric Density Density Porosity

Sample Number (%, g/g) (%, cm
3
/cm

3
) (%, g/g) (%, cm

3
/cm

3
) (g/cm

3
) (g/cm

3
) (%)

TP-1a (0'-4') (85%) NA NA 16.3 24.4 1.49 1.74 43.7

TP-3a (0'-4') (85%) NA NA 9.6 15.9 1.66 1.81 37.5

TP-3c (4'-7') (95%) NA NA 17.9 28.7 1.61 1.90 39.3

NA  =  Not analyzed

D  a  n  i  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: Engineering Analytics, Inc.
Job Number: DB21.1286.00

Sample Number: TP-1a (0'-4') (85%)
Project #: 110829

Project Name: ET Cover Design Project

As Received Remolded

Test Date: NA 16-Sep-21

Field weight* of sample (g): 764.19
Tare weight, ring (g): 216.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 471.16

Sample volume (cm3): 315.62

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 16.3

Volumetric Moisture Content (% vol): 24.4

Dry bulk density (g/cm3): 1.49

Wet bulk density (g/cm3): 1.74

Calculated Porosity (% vol): 43.7

Percent Saturation: 55.9

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

* Weight including tares

NA  =  Not applicable

---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Engineering Analytics, Inc.
Job Number: DB21.1286.00

Sample Number: TP-3a (0'-4') (85%)
Project #: 110829

Project Name: ET Cover Design Project

As Received Remolded

Test Date: NA 16-Sep-21

Field weight* of sample (g): 788.90
Tare weight, ring (g): 216.00

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 522.58

Sample volume (cm3): 315.75

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 9.6

Volumetric Moisture Content (% vol): 15.9

Dry bulk density (g/cm3): 1.66

Wet bulk density (g/cm3): 1.81

Calculated Porosity (% vol): 37.5

Percent Saturation: 42.4

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

* Weight including tares

NA  =  Not applicable

---  =  This sample was not remolded
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Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Engineering Analytics, Inc.
Job Number: DB21.1286.00

Sample Number: TP-3c (4'-7') (95%)
Project #: 110829

Project Name: ET Cover Design Project

As Received Remolded

Test Date: NA 16-Sep-21

Field weight* of sample (g): 808.84
Tare weight, ring (g): 212.88

Tare weight, pan/plate (g): 0.00
Tare weight, other (g): 0.00

Dry weight of sample (g): 505.66

Sample volume (cm3): 314.11

Assumed particle density (g/cm3): 2.65

Gravimetric Moisture Content (% g/g): 17.9

Volumetric Moisture Content (% vol): 28.7

Dry bulk density (g/cm3): 1.61

Wet bulk density (g/cm3): 1.90

Calculated Porosity (% vol): 39.3

Percent Saturation: 73.2

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Comments:

* Weight including tares

NA  =  Not applicable

---  =  This sample was not remolded
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Saturated Hydraulic Conductivity  
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Summary of Saturated Hydraulic Conductivity Tests

Oversize 
Corrected

Ksat Ksat Method of Analysis

Sample Number (cm/sec) (cm/sec) Constant Head Falling Head

TP-1a (0'-4') (85%) 4.3E-05 NA X

TP-3a (0'-4') (85%) 4.4E-03 NA X

TP-3c (4'-7') (95%) 6.6E-08 NA X

NA  =  Not applicable

D  a  n  i  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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Saturated Hydraulic Conductivity
Falling Head Method

Job Name: Engineering Analytics, Inc. Type of water used: TAP

   Job Number: DB21.1286.00 Backpressure (psi): 0.0

Sample Number: TP-1a (0'-4') (85%) Offset (cm): 1.0

Sample length (cm): 7.50Project #: 110829

Project Name: ET Cover Design Project Sample x-sectional area (cm2): 42.06

Reservoir x-sectional area (cm2): 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
17-Sep-21 9:08:31 22.5 13 12.0 474 4.8E-05 4.5E-05
17-Sep-21 9:16:25 22.5 11 10.0

Test # 2:
20-Sep-21 7:28:00 23.0 11 10.0 286 4.6E-05 4.3E-05
20-Sep-21 7:32:46 23.0 10 9.0

Test # 3:
20-Sep-21 7:32:46 23.0 10 9.0 332 4.4E-05 4.1E-05
20-Sep-21 7:38:18 23.0 9 8.0

Average Ksat (cm/sec): 4.3E-05

Oversize Corrected Ksat (cm/sec): NA        

Comments:
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NA =  Not applicable

Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity
Constant Head Method

Job Name: Engineering Analytics, Inc. Type of water used: TAP

   Job Number: DB21.1286.00 Collection vessel tare (g): 66.38

Sample Number: TP-3a (0'-4') (85%) Sample length (cm): 7.51

Sample diameter (cm): 7.32Project #: 110829

Project Name: ET Cover Design Project Sample x-sectional area (cm2): 42.07

Temp Head Q + Tare Q Elapsed Ksat Ksat @ 20°C

Date Time (°C) (cm) (g) (cm3) time (sec) (cm/sec) (cm/sec)

Test # 1:
17-Sep-21 10:14:00 21.5 3.9 78.81 12.4 120 4.7E-03 4.6E-03
17-Sep-21 10:16:00

Test # 2:
17-Sep-21 10:26:00 21.5 2.5 74.09 7.7 120 4.6E-03 4.4E-03
17-Sep-21 10:28:00

Test # 3:
17-Sep-21 10:38:00 21.5 1.7 71.44 5.1 120 4.4E-03 4.3E-03
17-Sep-21 10:40:00

Average Ksat (cm/sec): 4.4E-03

Oversize Corrected Ksat (cm/sec): NA        

Comments:
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NA =  Not applicable

Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd

Checked by: J. Hines
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Saturated Hydraulic Conductivity
Falling Head Method

Job Name: Engineering Analytics, Inc. Type of water used: TAP

   Job Number: DB21.1286.00 Backpressure (psi): 0.0

Sample Number: TP-3c (4'-7') (95%) Offset (cm): 1.0

Sample length (cm): 7.47Project #: 110829

Project Name: ET Cover Design Project Sample x-sectional area (cm2): 42.07

Reservoir x-sectional area (cm2): 0.70

Temp Reservoir Corrected Elapsed Ksat Ksat @ 20°C
Date Time (°C) head (cm) head (cm) time (sec) (cm/sec) (cm/sec)

Test # 1:
17-Sep-21 12:25:32 22.5 51.9 50.9 10333 7.1E-08 6.7E-08
17-Sep-21 15:17:45 22.5 51.6 50.6

Test # 2:
17-Sep-21 7:25:50 23.0 51.5 50.5 3442 7.2E-08 6.7E-08
17-Sep-21 8:23:12 23.0 51.4 50.4

Test # 3:
20-Sep-21 8:23:12 23.0 51.4 50.4 3496 7.1E-08 6.6E-08
20-Sep-21 9:21:28 23.0 51.3 50.3

Average Ksat (cm/sec): 6.6E-08

Oversize Corrected Ksat (cm/sec): NA        

Comments:
 ---  =  Oversize correction is unnecessary since coarse fraction < 5% of composite mass

NA =  Not applicable

Laboratory analysis by: D. O'Dowd

Data entered by: D. O'Dowd

Checked by: J. Hines
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Moisture Retention Characteristics  
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Summary of Moisture Characteristics

of the Initial Drainage Curve

Pressure Head Moisture Content

Sample Number (-cm water) (%, cm
3
/cm

3
)

TP-1a (0'-4') (85%) 0 44.3
17 44.1
58 40.5

125 37.9
337 34.5

30186 16.6
106263 12.8
397416 9.3
848426 7.3

TP-3a (0'-4') (85%) 0 37.8
6 37.3

24 34.6
75 20.7

337 14.1
14991 7.9
63024 5.1

252502 3.6
848426 2.5

TP-3c (4'-7') (95%) 0 42.4 ‡‡

57 43.5 ‡‡

156 43.2 ‡‡

337 41.4 ‡‡

1530 37.8 ‡‡

40486 18.1 ‡‡

89029 15.9 ‡‡

231495 13.6 ‡‡

848426 10.1 ‡‡

‡‡ Volume adjustments are applicable at this matric potential (see data sheet for this sample).

D  a  n  i  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 Calculated Unsaturated Hydraulic Properties

Oversize Corrected

Sample Number

α
(cm-1)

N
(dimensionless)

θr

(% vol)

θs

(% vol)

θr

(% vol)

θs

(% vol)

TP-1a (0'-4') (85%) 0.0112 1.1799 0.00 44.30 NA NA

TP-3a (0'-4') (85%) 0.0359 1.5244 4.14 38.51 NA NA

TP-3c (4'-7') (95%) 0.0006 1.3392 5.96 43.02 NA NA

NA  =  Not applicable

D  a  n  i  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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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

     Job Name: Engineering Analytics, Inc. Dry wt. of sample (g): 471.16
     Job Number: DB21.1286.00 Tare wt., ring (g): 216.00

Sample Number: TP-1a (0'-4') (85%) Tare wt., screen & clamp (g): 26.64
Initial sample volume (cm3): 315.62Project #: 110829

Project Name: ET Cover Design Project Initial dry bulk density (g/cm3): 1.49
Assumed particle density (g/cm3): 2.65

Initial calculated total porosity (% ): 43.67

Matric Moisture

Weight* Potential Content †
Date Time (g) (-cm water) (% vol)

Hanging column: 20-Sep-21 8:30 853.60 0 44.29
27-Sep-21 10:30 853.00 17.0 44.10
6-Oct-21 8:00 841.56 58.0 40.48
11-Oct-21 9:00 833.53 125.0 37.93

Pressure plate: 20-Oct-21 12:30 822.62 337 34.48

Volume Adjusted Data 1

Adjusted

Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2
Density Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Hanging column: 0.0 --- --- --- ---

17.0 --- --- --- ---
58.0 --- --- --- ---

125.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:
1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 

no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)

Sample Number: TP-1a (0'-4') (85%)

Initial sample bulk density (g/cm3): 1.49

Fraction of bulk sample used (<2.00mm fraction) (%): 99.37

Dry weight* of dew point potentiometer sample (g): 162.59

Tare weight, jar (g): 113.33

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Dew point potentiometer: 12-Oct-21 12:03 168.09 30186 16.56
8-Oct-21 11:00 166.85 106263 12.83
4-Oct-21 13:50 165.68 397416 9.31

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 30186 --- --- --- ---

106263 --- --- --- ---
397416 --- --- --- ---

Dry weight* of relative humidity box sample (g): 86.15

Tare weight (g): 39.33

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Relative humidity box: 30-Sep-21 15:00 88.45 848426 7.30

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 --- --- --- ---

Comments:
1

2

* Weight including tares
†

‡‡

Laboratory analysis by: B. Constand/D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 

assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  TP-1a (0'-4') (85%)
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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  .
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Predicted Water Retention Curve and Data Points
Sample Number:  TP-1a (0'-4') (85%)
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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  .
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-1a (0'-4') (85%)
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-1a (0'-4') (85%)
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-1a (0'-4') (85%)
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-1a (0'-4') (85%)
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

     Job Name: Engineering Analytics, Inc. Dry wt. of sample (g): 522.58
     Job Number: DB21.1286.00 Tare wt., ring (g): 216.00

Sample Number: TP-3a (0'-4') (85%) Tare wt., screen & clamp (g): 27.28
Initial sample volume (cm3): 315.75Project #: 110829

Project Name: ET Cover Design Project Initial dry bulk density (g/cm3): 1.66
Assumed particle density (g/cm3): 2.65

Initial calculated total porosity (% ): 37.55

Matric Moisture

Weight* Potential Content †
Date Time (g) (-cm water) (% vol)

Hanging column: 20-Sep-21 8:45 885.10 0 37.76
27-Sep-21 10:20 883.70 6.0 37.32
6-Oct-21 8:00 875.26 24.0 34.65
11-Oct-21 9:00 831.36 75.0 20.74

Pressure plate: 22-Oct-21 12:00 810.28 337 14.07

Volume Adjusted Data 1

Adjusted

Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2
Density Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Hanging column: 0.0 --- --- --- ---

6.0 --- --- --- ---
24.0 --- --- --- ---
75.0 --- --- --- ---

Pressure plate: 337 --- --- --- ---

Comments:
1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 

no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)

Sample Number: TP-3a (0'-4') (85%)

Initial sample bulk density (g/cm3): 1.66

Fraction of bulk sample used (<2.00mm fraction) (%): 100.00

Dry weight* of dew point potentiometer sample (g): 177.93

Tare weight, jar (g): 113.35

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Dew point potentiometer: 12-Oct-21 12:14 181.02 14991 7.92
5-Oct-21 15:26 179.92 63024 5.10

30-Sep-21 17:12 179.34 252502 3.61

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 14991 --- --- --- ---

63024 --- --- --- ---
252502 --- --- --- ---

Dry weight* of relative humidity box sample (g): 103.45

Tare weight (g): 41.74

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Relative humidity box: 30-Sep-21 15:00 104.38 848426 2.47

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 --- --- --- ---

Comments:
1

2

* Weight including tares
†

‡‡

Laboratory analysis by: B. Constand/D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 

assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  TP-3a (0'-4') (85%)
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Predicted Water Retention Curve and Data Points
Sample Number:  TP-3a (0'-4') (85%)
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-3a (0'-4') (85%)
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-3a (0'-4') (85%)
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-3a (0'-4') (85%)
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-3a (0'-4') (85%)
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Moisture Retention Data
Hanging Column / Pressure Plate
(Soil-Water Characteristic Curve)

     Job Name: Engineering Analytics, Inc. Dry wt. of sample (g): 505.66
     Job Number: DB21.1286.00 Tare wt., ring (g): 212.88

Sample Number: TP-3c (4'-7') (95%) Tare wt., screen & clamp (g): 28.79
Initial sample volume (cm3): 314.11Project #: 110829

Project Name: ET Cover Design Project Initial dry bulk density (g/cm3): 1.61
Assumed particle density (g/cm3): 2.65

Initial calculated total porosity (% ): 39.25

Matric Moisture

Weight* Potential Content †
Date Time (g) (-cm water) (% vol)

Hanging column: 20-Sep-21 10:00 884.50 0 42.43 ‡‡

27-Sep-21 10:30 889.70 57.0 43.46 ‡‡

6-Oct-21 7:30 888.74 156.0 43.17 ‡‡

Pressure plate: 13-Oct-21 8:30 883.03 337 41.43 ‡‡

22-Oct-21 12:00 871.22 1530 37.82 ‡‡

Volume Adjusted Data 1

Adjusted

Matric Adjusted % Volume Adjusted Calculated

Potential Volume Change 2
Density Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Hanging column: 0.0 323.28 +2.92% 1.56 40.98

57.0 327.57 +4.29% 1.54 41.75
156.0 327.57 +4.29% 1.54 41.75

Pressure plate: 337 327.57 +4.29% 1.54 41.75
1530 327.57 +4.29% 1.54 41.75

Comments:
1

2

* Weight including tares
† Assumed density of water is 1.0 g/cm3

‡‡

Technician Notes:

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent each of the volume change 

measurements obtained after saturated hydraulic conductivity testing and throughout hanging column/pressure plate testing.  "---" indicates 

no volume changes occurred.

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.
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Moisture Retention Data
Dew Point Potentiometer / Relative Humidity Box

(Soil-Water Characteristic Curve)

Sample Number: TP-3c (4'-7') (95%)

Initial sample bulk density (g/cm3): 1.61

Fraction of bulk sample used (<2.00mm fraction) (%): 92.02

Dry weight* of dew point potentiometer sample (g): 166.28

Tare weight, jar (g): 114.75

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Dew point potentiometer: 13-Oct-21 13:57 172.83 40486 18.06 ‡‡

12-Oct-21 12:18 172.05 89029 15.91 ‡‡

11-Oct-21 12:45 171.20 231495 13.56 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Dew point potentiometer: 40486 327.57 +4.29% 1.54 41.75

89029 327.57 +4.29% 1.54 41.75
231495 327.57 +4.29% 1.54 41.75

Dry weight* of relative humidity box sample (g): 83.40

Tare weight (g): 42.49

Weight* Water Potential Moisture Content †
Date Time (g) (-cm water) (% vol)

Relative humidity box: 30-Sep-21 15:00 86.30 848426 10.08 ‡‡

Volume Adjusted Data 1

Water Adjusted % Volume Adjusted Adjusted

Potential Volume Change 2
Density Calc. Porosity

(-cm water) (cm3) (%) (g/cm3) (%)
Relative humidity box: 848426 327.57 +4.29% 1.54 41.75

Comments:
1

2

* Weight including tares
†

‡‡

Laboratory analysis by: B. Constand/D. O'Dowd
Data entered by: D. O'Dowd

Checked by: J. Hines

Volume adjustments are applicable at this matric potential (see comment #1).  Changes in volume, if applicable, are estimated based on 

obtainable measurements of changes in sample length and diameter.

Applicable if the sample experienced volume changes during testing.  ‘Volume Adjusted’ values represent the volume change measurements 

obtained after the last hanging column or pressure plate point.  "---" indicates no volume changes occurred.

Represents percent volume change from original sample volume.  A '+' denotes measured sample swelling, a '-' denotes measured sample 

settling, and '---' denotes no volume change occurred.

Adjusted for >2.00mm (#10 sieve) material not used in DPP/RH testing.  Assumed moisture content of material >2.00mm is zero, and 

assumed density of water is 1.0 g/cm3.
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Water Retention Data Points
Sample Number:  TP-3c (4'-7') (95%)
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Predicted Water Retention Curve and Data Points
Sample Number:  TP-3c (4'-7') (95%)
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Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-3c (4'-7') (95%)
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Plot of Hydraulic Conductivity vs Moisture Content
Sample Number:  TP-3c (4'-7') (95%)
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Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-3c (4'-7') (95%)
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Plot of Hydraulic Conductivity vs Pressure Head
Sample Number:  TP-3c (4'-7') (95%)
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Laboratory Tests and Methods 

48



Dry Bulk Density: ASTM D7263

Moisture Content: ASTM D7263, ASTM D2216

Calculated Porosity: ASTM D7263

Saturated Hydraulic Conductivity:
Falling or Constant Head: 

(Rigid Wall)
ASTM D5856M

Falling Head Rising Tail: 
(Flexible Wall)

ASTM D5084

Hanging Column Method: ASTM D6836 (modified apparatus)

Pressure Plate Method: ASTM D6836

Water Potential (Dewpoint 
Potentiometer) Method:

ASTM D6836

Relative Humidity (Box) 
Method:

Campbell, G. and G. Gee. 1986. Water Potential: Miscellaneous Methods.  Chp. 25, pp. 
631-632, in A. Klute (ed.), Methods of Soil Analysis. Part 1. American Society of 
Agronomy, Madison, WI; Karathanasis & Hajek. 1982. Quantitative Evaluation of Water 
Adsorption on Soil Clays.  SSA Journal 46:1321-1325

Moisture Retention 
Characteristics & 
Calculated Unsaturated 
Hydraulic Conductivity:

ASTM D6836; van Genuchten, M.T. 1980. A closed-form equation for predicting the 
hydraulic conductivity of unsaturated soils. SSSAJ 44:892-898; van Genuchten, M.T., F.J. 
Leij, and S.R. Yates. 1991. The RETC code for quantifying the hydraulic functions of 
unsaturated soils. Robert S. Kerr Environmental Research Laboratory, Office of Research 
and Development, U.S. Environmental Protection Agency, Ada, Oklahoma. 
EPA/600/2091/065. December 1991

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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1.0   INTRODUCTION 

Cedar Creek Associates, Inc. (Cedar Creek) was retained by Engineering Analytics, Inc. to provide 

agronomic and ecological support for the design of an evapotranspiration (ET) cover for the surface of 

the tailings facility at the Homestake Grants Superfund Site (Site) located in Cibola County, New Mexico, 

approximately 5.5 miles north of the Village of Milan. This document presents the findings from an 
agronomic assessment of cover materials, characterizes the relevant vegetation modeling parameters, 

and outlines a revegetation plan including the monitoring schedule and success criteria to be utilized for 

revegetation of the Site.  

The Site is surrounded by mesas ranging in elevation between 7,000 to 8,600 feet. The San Mateo 

drainage is an ephemeral arroyo, which drains an area of approximately 291 square miles and connects 

with the Rio San Jose near the Village of Milan. The Site is near Interstate-40 and accessed via State 

Highway 605 and then via County Road 605.  
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2.0 AGRONOMIC ASSESSMENT 

A borrow to source earthen materials for the ET cover was identified in the Sparank mapped soil 

unit (NRCS, 2021). The Sparank series consists of very deep, well drained, very slowly permeable soils 

that formed in alluvium, fan alluvium, and stream alluvium derived from shale and sandstone. Sparank 

soils are on alluvial fans on valley sides and stream terraces, swales, and flood plains on valley floors. An 
agronomic assessment of borrow materials was implemented to ensure suitability as growth media and to 

inform revegetation methods to optimize success.  

Five backhoe accessible sampling sites were selected to represent the soil conditions in the borrow 

site. At each site, a backhoe was used to excavate a test pit to an approximate depth of 6 to 8 feet. A 

qualified soil specialist then evaluated the soils in the test pit and collected soil samples of representative 

horizons. Samples from the identified borrow source were collected by Cedar Creek on August 9, 2021 

and sent to Colorado State University Soil, Water, and Plant Testing Lab for agronomic analysis. 

Laboratory testing focused on foundational chemical and physical properties that are vital to the 
establishment and sustainability of vegetation on reclamation units. Parameter testing consisted of: 

• Governing attributes, such as pH and texture; 
• Important soil chemical attributes, such as electrical conductivity (EC), calcium carbonate % 

and sodium adsorption ratio (SAR); 
• And fertility indicators, such as organic matter (OM), macronutrients, and micronutrients. 
 

Results from soil laboratory testing of preliminary samples can be viewed as a gauge of reclamation 

and revegetation potential. Table 1 exhibits desirable ranges for each tested parameter. These ranges 

should be viewed as guidelines, not stringent standards, as different species of vegetation often have 

different tolerances and/or thresholds. In cases with more extensive sampling an occasional and 

individual laboratory result slightly outside of the desirable range is typically not problematic, especially 

considering the large volume of materials that will be collected and mixed prior to placement.  
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Laboratory analyses consisted of fifteen tests pertaining to the agronomic properties of the soils. 

These test results will help inform the physical and chemical suitability of materials for use as a 

reclamation growth media for the soil cover. The parameters tested, along with the methods and 

suitability criteria, are found below in Table 1. Figure 1 displays a textural classification triangle 

highlighting unsuitable textural designations. Note that textural designations are defined here under the 

USDA textural classification system, and textural classes may vary from samples analyzed for geologic or 

engineering purposes under the Unified Soil Classification System (USCS). The results of laboratory 
analysis are presented on Table 2. 

Figure 1. Soil Texture Triangle (difficult/marginal textures highlighted in red). 

 

 

Table 1    Homestake - Cover Material Assessment
          Optimal Agronomic Ranges

Paramater Method
Optimal Suitability 

Ranges Units
pH (Paste) 1:1 Saturated Paste 6 - 8.3 N/A

Electrical Conductivity 1:1 Saturated Paste < 6 mmhos/cm
Organic Matter Walkley-Black < 10 % of Total Soil

Texture By Hydrometer No Textural Extremes % Size Fraction
NO3-N KCL Extraction > 0.1+ ppm

Phosphorus (P) AB-DTPA > 1+ ppm
Potassium (K) AB-DTPA > 20+ ppm

Zinc (Zn) AB-DTPA > 0.25+ ppm
Iron (Fe) AB-DTPA > 1.0+ ppm

Manganese (Mn) AB-DTPA > 0.1+ ppm
Copper (Cu) AB-DTPA > 0.1+ ppm
Calcium (Ca) EPA Method 3050B Addressed as SAR ppm

Magnesium (Mg) EPA Method 3050B Addressed as SAR ppm
Sodium (Na) EPA Method 3050B Addressed as SAR ppm

Sodium Adsorption Ratio EPA Method 3050B < 15 N/A
+ Values Can Be Increased Through OM Additions
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Table 2  Borrow Soil Agronomic Laboratory Results

Depth

(inches)

TP1-A 0-10 8.66 0.8 3.3 25 33 42 clay 13.2 2.8 179.7 0.1 2.5 1.0 1.6 18.3 0.8 0.1 8.0 0.0 12.0

TP1-B 10-60 8.84 0.9 3.2 30 27 43 clay 3.1 2.4 129.0 0.1 2.0 1.0 1.3 35.2 1.2 0.2 9.2 0.0 11.3

TP1-C 60-100 9.11 0.7 0.9 32 25 43 clay 0.1 5.2 48.4 0.0 2.0 0.1 0.5 25.1 0.6 0.1 7.2 0.0 11.6

TP2-A 0-9 8.04 0.9 5.7 33 13 54 clay 11.7 3.9 384.7 0.4 5.4 1.5 2.4 39.9 3.0 0.8 3.0 0.2 2.2

TP2-B 9-19 7.91 1.4 5.5 26 19 55 clay 13.7 3.3 304.5 0.5 4.8 1.7 2.4 124.1 7.0 2.7 8.2 1.8 3.7

TP2-C 19-96 8.65 0.2 0.8 28 18 54 clay 0.1 2.7 18.9 0.0 1.4 0.1 0.2 14.9 0.8 0.2 1.2 0.0 1.7

TP2-D 96-110 8.57 0.3 1.3 38 5 57 clay 0.1 3.5 31.5 0.0 1.4 0.1 0.4 22.3 1.1 0.3 2.4 0.0 2.9

TP3-A 0-6 7.76 1.8 3.8 40 24 36 clay loam 0.1 3.6 21.6 0.0 1.6 0.9 0.4 19.5 21.7 5.5 3.1 0.3 0.8

TP3-B 6-48 8.4 1.3 1.1 41 22 37 clay loam 13.1 1.5 317.5 0.1 1.2 0.2 0.6 129.3 1.7 0.9 15.3 0.1 13.3

TP3-C 48-84 9.56 1.6 3.3 43 22 35 clay loam 0.1 2.1 61.9 0.0 2.9 0.1 0.3 67.2 1.3 2.9 22.8 0.1 15.6

TP3-D 84-132 10.01 0.8 0.7 42 22 36 clay loam 0.1 2.5 271.2 0.1 1.6 0.5 1.4 7.3 0.4 0.1 18.2 0.0 35.7

TP4-A 0-7 8.29 0.2 1.8 55 17 28 sandy clay loam 0.1 2.9 195.0 0.1 3.0 0.4 1.1 9.6 1.2 0.2 0.7 0.3 0.8

TP4-B 7-14 8.23 0.2 2.1 53 17 30 sandy clay loam 0.1 9.0 126.6 0.1 3.1 0.6 1.1 13.6 1.4 0.3 0.5 0.1 0.5

TP4-C 14-48 8.26 0.3 2.1 53 18 29 sandy clay loam 0.1 6.1 58.1 0.1 2.1 0.5 0.7 12.1 1.4 0.4 0.8 0.1 0.9

TP4-D 48-84 8.86 0.5 0.9 54 15 31 sandy clay loam 0.1 6.8 38.6 0.1 1.1 0.2 0.3 14.7 0.4 0.2 5.2 0.0 9.5

TP5-A 0-6 8.06 2.6 4.7 40 18 42 clay 38.0 7.5 461.0 0.3 3.3 2.1 1.6 372.3 16.1 3.6 17.8 0.3 5.7

TP5-B 6-32 8.2 2.1 4.3 36 21 43 clay 11.9 7.0 241.1 0.2 2.9 1.5 1.4 367.4 8.6 2.0 26.6 0.1 11.5

TP5-C 32-72 8.08 3.3 3.4 35 21 44 clay 0.1 8.3 127.2 0.1 3.1 0.6 1.2 699.4 14.9 3.3 35.0 0.1 11.6

8.53 1.11 2.72 39.11 19.83 41.06 - 5.9 4.5 ### 0.1 2.5 0.7 1.1 110.7 4.7 1.3 10.3 0.2 8.4

---------------%----------------------------- -----------meq/L---------------------- ----------------------ppm-----------------------------------

Average

Mg NaTexture Ca
NO 3 -

N P

------paste--------

K SARCu SSand Silt Clay

Client 
Sample 

ID K Zn Fe MnpH

EC 
mmhos

/cm

% 
Organic 
Matter
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2.1   Agronomic Assessment Findings 

Based on this laboratory testing of agronomic properties, there are some individual test results 

which fall outside the recommended ranges for growth media. However, the overall average falls within 

recommended ranges. This indicates that the borrow soils are generally suitable for use as reclamation 
growth media, for both surface and subsurface applications. Test Pit #2 exhibits clay proportions that are 

elevated beyond the optimal ranges for reclamation growth media. Revegetation establishment and 

persistence can be affected by heavy clay soils. It should be noted that pH, clay, and SAR tend to 

increase with depth, so limiting depth of salvage (to the extent possible) and avoiding heavy clay soils 

found in Test Plot #2 will improve agronomic properties and likely have beneficial to revegetation 

potential.  

2.2   Soil/Growth Media Amendments and Fertility 

With the reported soils laboratory results generally within suitable ranges, no amendments are 
required. However, incorporation of compost to improve germination conditions is recommended. Native 

arid vegetation is ecologically adapted to low fertility systems and using standard agronomic fertility 

ranges designed for intensively managed, often heavily irrigated, and annually harvested agricultural 

systems is misrepresentative of the requirements for arid grassland and shrub systems in New Mexico. 

When materials are disturbed (plowed, harvested, tilled), organic matter and associated fertility can 

be released (volatilized) by a subsequent increase in microbial activity. Therefore, a general application 

rate of 8 cubic yards per acre incorporated to 3 inches depth of composted cow or green manure, or 

composted biosolids, should be sufficient for reclamation on the tailings site. Moisture content, salinity, 
and organic matter, of organic amendments need to be tested by a certified laboratory. All testing should 

be conducted on representative samples from the same batch intended to be purchased. Given the 

potential for elevated salts in the soils, only low salt amendments should be used. Composted biosolids 

will be tested to ensure sufficiently low radium activity concentrations prior to use. In specific instances, 

such as harvesting growth media from very deep in the soil profile or using material stockpiled for more 

than a year, increased quantities of manure may be beneficial, and will be addressed on an “as needed” 

basis. 

Composted manures and composted biosolids are more desirable than inorganic fertilizers and 
industrial byproducts such as Biosol, because they are significantly lower in inorganic and total nitrogen. 

Nitrogen preferentially stimulates the growth of undesirable weedy annual species, which reduces 

available water and nutrients for desirable perennial vegetation. In addition to the low nitrogen levels, 
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the physical structure of the compost increases localized water holding capacity and creates “islands” of 

fertility to aid germination. Plant germination and establishment in the first few years is critical, as native 

seed sources then begin to supplement the initial seeding and stabilize the soil medium. Organic 

amendment application should occur immediately prior to seeding, and be incorporated as soon as 

possible, preferably by disk harrow. Composted manure and/or biosolids left on the soil surface, exposed 
to warm temperatures and potential precipitation, will readily decompose, thus making it less beneficial.



 

3.0 VEGETATION MODELING PARAMETERS 

 A mixed shrub/grass vegetation community is expected to colonize and occupy the ET cover of 

the tailings facility surface over the next 1,000 years. This will be a predominantly perennial ecological 

community comprised primarily fourwing saltbush (Atriplex canescens) at 50% dominance and a mixture 

of warm and cool season perennial grasses at 50% dominance. On an annual basis, annual forbs and 
grasses may be a component of this system. The following parameters will be used to model the long-

term vegetation communities. The site-specific sampling at the Church Rock Mill, approximately 45 miles 

to the northwest, is a suitable source to reference because the reclaimed analog represents the 

vegetation community assemblage and corresponding parameters expected on the Homestake ET cover.  

3.1 Leaf Area Index 

Published LAI values for semi-arid plant communities are generally lacking in the professional 

literature and where they are presented, exhibited precision is low. Scurlock et al. (2001) reviewed 

worldwide historical leaf area studies and reported mean LAI values for deserts (1.31 ± 0.85), grasslands 
(2.5 ± 2.98), and shrublands (2.08 ± 1.58), all indicative of low precision around mean values. Ground 

cover methods (indirect measurement approach) employed by Clark and Seyfried (2001) in Idaho 

sagebrush communities found LAI values ranging from 0.03 to 1.1. Romig et al. (2006) collected leaf 

area measurements in native and reclaimed shrub-grassland communities in southwestern New Mexico. 

In the Romig study, leaf area indices were determined using digital image analysis of harvested leaves at 

the end of the growing season, a direct measurement approach. These data were used to estimate peak 

LAI and develop an annual LAI distribution. The average LAI ranged from 0.29 in reclaimed plant 

communities to 0.42 in native shrub-grasslands. 

The reclaimed community from Church Rock Mill, exhibited a LAI with 1.14 where perennial species 

account for 0.88 of this total and annual species account for the remaining 0.26. Including the annual 

plant contribution into any LAI analysis must be implemented with caution. Annual species exhibit a much 

more dynamic response to varied precipitation than perennial species. Annual species are opportunistic 

and can be dominant with elevated precipitation or completely absent in drought conditions. Therefore, 

LAI contribution from annual species is inappropriate for use in modeling long-term vegetative conditions 

due to their inconsistency on an annual basis. 

3.2 Plant Moisture Limit 

The native species anticipated on the ET cover are well adapted to local climatic conditions and very 

drought tolerant. As a result, they are capable of surviving and extracting water well below the frequently 



 

utilized permanent wilting-point of -1500 kPa. Data suggests that a value of -4,000 kPa for the overall 

vegetation community expected on the ET cover would be reasonable.  

3.3 Root Depth 

In regard to root depth, literature tends to support the root depths detected in the Church Rock Mill 

Site study (Romig et al. 2006, Lee and Lauenroth 1994). However, soil pits in the study at Church Rock 
Mill Site did not detect shrub taproots at depth and both fourwing saltbush and big sagebrush have well-

developed pronounced taproot and lateral root system with the greatest concentration of roots found 

within the uppermost 1.7 m of the soil profile. Based on studies of these taxa (Peace et al. 2004, 

Mozingo, 1987), the root system of fourwing saltbush may extend 2 to 6 m below the surface and the 

root system of big sagebrush may extend 1 to 4 m below the surface. However, Cedar Creek has 

previously sampled root depths at the nearby Church Rock Mill Site and did not find any deep tap roots in 

that range. In fact, all observed rooting occurred in the top 2 meters of the soil surface. 

3.4 Normalized Root Density 

Root length density is a measurement attempting to quantify the density of roots (cm roots / cm 

soil) within a cross section of the soil profile. The data must be normalized to be properly incorporated as 

an input parameter in soil-water models, where the normalized root density provides a fraction of the 

maximum potential plant water uptake at specific depths within the profile. Knowledge of the distribution 

of roots in unsaturated soils is important for predicting soil-water relations, but quantitative data are 

generally absent in scientific literature. Jackson et al. (1996) indicated that 83 percent of rootmass 
occurred in the upper 30 cm of soil in temperate grasslands compared to 53 percent in deserts. In a 

study in central New Mexico, semi-arid grassland had 63 percent of the root mass in the upper 25 cm 

(Peace et al., 2004).  

Values to be used for modeling came from field sampling for the Church Rock Reclaimed Analog. 

The equation varies slightly from the one published in the report because an error was corrected. The 

equation for the Church Rock referenced community is: 

    Y = 261.38*Exp(-0.00001*X)+-261.21 

 

  



3.5 Soil Cover Fraction 

Plant cover for the revegetated ET cover is expected to average 40% in average years with 20% 

coming from shrubs and 20% coming from grasses. Rock cover may also be applicable but is dependent 

on the design parameters. Heavy clay soils used in the plant rooting zone, particularly as topsoil, may 

impact the revegetation potential.  



 

4.0   REVEGETATION PROTOCOLS 

Revegetation protocols and performance criteria for Homestake are guided by the Uranium Mill 

Tailings Radiation Control Act guidance from the Department of Energy (DOE 2002, Waugh 2009, and 

Waugh 2004). This framework is used for the Site because the DOE will eventually provide long-term 

surveillance under a general license from the NRC. Site specific considerations can be applied or adjusted 
in the future to meet field requirements. Revegetation plans should include considerations for reasonable 

growth media, seeding conditions, and Site conditions including climate and post-mining use. 

4.1   Seedbed Preparation 

Soil organic matter serves as a reservoir of nutrients for vegetation, provides soil aggregation 

(providing structure), increases nutrient exchange, retains moisture, reduces compaction, reduces surface 

crusting, and increases water infiltration into soil. Organic matter increases the water holding capacity as 

it alters particle aggregation and pore size distribution. Water holding capacity of soil materials is an 

important consideration for land reclamation. Suitable soil water content is essential for seed 
germination, seedling establishment, and plant survival as desiccation is a major risk on disturbed sites, 

especially in arid environments. 

Compost is a mixture of organic residues (manure or biosolids or green waste, straw, etc.) that have 

been piled, mixed and moistened to undergo thermophilic decomposition. Enough compost amendment 

should be incorporated to the project soils to add 1% organic matter to the top 3 inches of soil. Compost 

shall be applied at a rate of 8 cubic yards per acre, spread evenly with an agricultural spreader and 

incorporated to a depth of 3 inches using a disc or harrow implement. Compost can be derived from 

livestock manure, biosolids, or green waste sources. Suitable material will have at least 25% organic 
matter, pH not to exceed 8.5, soluble salts less than 10 mmhos/cm, and carbon to nitrogen ratio between 

10:1 and 20:1.  

4.2   Seeding  

The proposed seed mix is comprised of all native species and application rates are presented in 

Table 3 below and is optimized for site edaphic and climatic conditions. Each included species was 

evaluated for the following factors: 
• Species Range 
• Adapted to Project Soils 
• Performance on Local Revegetation  
• Species Dominance in Local Ecological Communities 
• Precipitation Zones 
 



 

These factors were also considered when recommending application rate, which was determined by 

seeds per square foot. Seeding can be accomplished using either broadcasting and drilling techniques (as 

recommended on the seed mix), following final contouring and compost application/incorporation. 

Seeding season shall be March 1 to April 30 or October 1 to November 30. It certain circumstances, 

seeding prior to monsoonal (in June or July) may be appropriate as well. Effort will be made to 
implement seeding at optimal times for site conditions (late fall/early spring). However, if a unit must be 

seeded during inopportune months, a field level risk assessment will determine whether temporary 

erosion control measures (such as crimped hay, wood shreds, wattles, etc.) are needed to stabilize the 

surface prior to anticipated vegetation establishment. Drill seeding techniques cannot be used on 

extremely rough surfaces (such as areas that have been contour furrowed with deep ripping equipment, 

or in rocky areas). If seed is broadcast, a light disc harrowing perpendicular to the flow of energy (wind 

and/or water) should immediately follow seeding to increase seed to soil contact and provide some 

protection from wind or water erosion and granivore.  

 

 



 

4.3   Erosion Control  

The principal means to obtain erosional stability is establishment and persistence of a reasonable 

herbaceous ground cover. To support erosion protection, a rock admixture is planned to be added to the 

top 6-9 inches of the ET cover at a rate of 33% rock by volume. Due to the effectiveness of the rock 

admixture, supplemental erosion protection is not warranted.  

4.4   Climate Change Considerations 

Climate change modeling results provide general indications of how the climate may shift in New 

Mexico over the next several decades and into the next century, albeit with a significant degree of 

uncertainty, spatially, temporally, and degree of magnitude. In general, modeling results from the Nature 

Conservancy and the Southwest Climate Change Network indicate a general warming and drying trend 

(with localized instances of cooling and increases in precipitation), with increased variation in timing, 

intensity, and form of precipitation from typical averages. The species selected for revegetation are well 

suited to the current arid climate of this region, yet have a relatively wide tolerance to climatic conditions, 
particularly regarding the predicted result of climate change (warmer and drier). In other words, if 

precipitation decreases, drought increases, or temperatures and subsequent evaporation rates rise, these 

species will still be suitable for and tolerant of future climates projected in the region. The anticipated 

circumstances of climate change may actually select for more efficient, later seral species (as is a desired 

outcome for the project), over short-lived annuals and less efficient cool season grasses. 

  



 

5.0   VEGETATION SAMPLING METHODS 

Cedar Creek’s vegetation sampling protocols involve an emphasis on ground cover to facilitate 

repeatable statistical comparisons of revegetation perfromance. In brief, concentration on a single 

variable of plant ecology facilitates improved comprehension and comparability over time and among 

treatment scenarios. Ground cover data, especially when determined using a very precise method such as 
the point-intercept procedure, provides some of the most important information regarding community 

variability that ecologists can evaluate. Such data facilitate the determination of true species composition, 

relative health (condition), and successional status of the sampled area. Furthermore, the same data can 

be utilized to develop the “sister” variables of frequency and species composition if desired. In addition, 

strong inferences can be developed with other reasonably correlated variables such as production when 

species composition is factored into the analysis. Also, ground cover is a preferred variable for 

revegetation monitoring because cover data can be readily obtained in a statistically adequate and cost-

effective manner (using the proper procedures), has broad application for evaluation (including erosion 
control modeling), precisely reflects species’ dominance of a given area, and when collected using bias-

free techniques such as the point-intercept procedure, is one of the most repeatable variables among 

independent observers. 

Any deficiencies in vegetation, both general and localized, and any other pertinent information 

relative to the reclamation is also recorded while traversing monitoring units during vegetation 

evaluations. During these traverses, the observer is vigilant for: 1) areas of poor establishment/growth, 

2) pervasively weak or stressed plants, 3) indicators of soil fertility problems (e.g., certain anthocyanine 

colorations), 4) noxious weeds or invasive plant infestation, 5) evidence of unintended livestock grazing, 
6) excessive erosion, 7) “pockets” of the aforementioned, and 8) any other similar revegetation / 

reclamation related issues. 

Reference areas should be used as a benchmark for revegetation success. Appropriate reference 

areas should provide a suitable target for revegetation performance by representing project topographic 

and edaphic conditions.  

5.1   Sample Site Selection / Location 

The systematic procedure for the determination of sample locations occurs in the following stepwise 

manner. First, a fixed point of reference is selected for the entire area to facilitate location of the 
systematic grid in the field. Second, a systematic grid of appropriate dimensions (i.e., 200 ft X 200 ft) is 

selected by Cedar Creek to provide a minimum number of coordinate intersections; reclaimed areas are 

conducted to a minimum of 20 transects whereas reference area sampling is conducted to a minimum of 



 

15 initial transects. Third, a scaled representation of the grid is overlain on field maps extending parallel 

to major compass points to facilitate field location. Fourth, unbiased placement of this grid is controlled 

by selection of a random origin. Fifth, utilizing a GPS, all of the initial sample points are located in the 

field. 

5.2   Determination of Ground Cover 

Ground cover at each sampling site is determined utilizing the point-intercept method (Bonham 

1989) as illustrated on Figure 1. This method has been utilized for range studies for over eighty years, 

however, Cedar Creek utilizes state-of-the-art instrumentation that it has pioneered to facilitate much 

more rapid and accurate collection of data. Implementation of the technique for the sampling effort 

occurs as follows:  First, a transect of 10 meters length is extended from the starting point of each 

sample site toward the direction of the next site to be sampled. Then, at each one-meter interval along 

the transect, a “laser point bar” is situated vertically above the ground surface, and a set of 10 readings 

recorded as to hits on vegetation (by species), litter, rock (>2mm), or bare soil. Hits are determined at 
each meter interval by activating a battery of 10 specialized lasers situated along the bar at 10 

centimeter intervals and recording the variable intercepted by each of the narrow (0.02 inch) focused 

beams (see Figure 1). In this manner, a total of 100 intercepts per transect are recorded resulting in 1 

percent cover per intercept. The point-intercept procedure has been widely accepted in the scientific 

community as the protocol of choice for vegetation monitoring and is used extensively within the mining 

industry in connection with bond release determinations.  

5.3   Determination of Woody Plant Density 

At each sample site, a 2-meter wide by 50-meter long belt transect is established parallel to the 
ground cover transect and in the direction of the next sampling point (in a cardinal compass direction – 

Figure 1). Occasionally 4 x 25 meter transects are employed where distance between points necessitates 

shorter belts. Then within each belt, all woody plants (shrubs, trees, and succulents) are enumerated by 

species and age class. Determination of whether or not a plant could be counted depends on the location 

of its main stem or root collar where it exited the ground surface with regard to belt limits. Sample 

adequacy is determined for informational purposes only.  

5.4   Photo Monitoring 

Permanent photo-points (marked in the field with wood lathe and GPS coordinates) are established 
within revegetation areas to visually catalog vegetation progress. At each point, four photos are exposed, 

one each in a cardinal compass direction (N-E-S-W) using a photo board to indicate photo-point and 

direction visible in each frame. Photos were exposed in “portrait” orientation (as opposed to landscape) 



 

with the horizon at the very top of each photo. In this manner, all vegetation from very close to very far 

was observable. 

5.5   Year 1 - Emergent Density  

Following the first growing season after seeding, each reclaimed unit is subjected to a relatively brief 

one-time evaluation to document plant establishment as well as record other pertinent reclamation 
considerations. This evaluation consists of a qualified observer traversing the reclamation areas and 

evaluating vegetation establishment and related physical and biotic conditions. Approximately 1 hour of 

review time per 20 acres is expended for qualitative efforts. During these traverses, the observer is 

vigilant for: 1) areas of poor seedling emergence, 2) pervasively weak or stressed seedlings, 3) indicators 

of soil fertility problems (e.g., certain anthocyanine colorations), 4) noxious weeds or invasive plant 

infestation, 5) evidence of unintended livestock grazing, 6) excessive erosion, 7) “pockets” of the 

aforementioned, and 8) any other similar revegetation / reclamation related issues. 

 



 

 

 



 

In addition to the physical and biotic attributes evaluation, the surveying observer collects semi-

quantitative samples to document the emergent density of seeded species. In this regard, between 5-15 

samples are collected from each of the four reclaimed units. Each sample consists of a cluster of five 1.0 

ft2 quadrats distributed in an unbiased manner. Following a “blind” toss of each quadrat, the number of 

emergent plants rooted within the frame’s perimeter is recorded accordingly into one of five classes: 
perennial grass, perennial forb, shrub/tree (by species), annual grass, or annual forb. This procedure 

typically takes only 2-3 minutes per sample point (5 quadrats) yet yields valuable information on the 

success of the seeding effort. Typically, efforts that result in an average of fewer than one perennial 

emergent per ft2 should be considered poor and a possible candidate for remediation. Efforts with 1 – 2 

perennial emergents per ft2 are considered to be fair, 2 - 3 perennial emergents per ft2 are considered 

moderately good, 3 – 4 perennial emergents per ft2 are considered to be good and 4 – 5 perennial 

emergents per ft2 are considered to be very good. Finally, greater than 5 perennial emergents per ft2 are 

considered excellent. Barring overly adverse events (grazing, drought, etc.), the number of observed 
emergents following the first growing season provides both an indication of the quality of eventual 

revegetation as well as the expected time necessary for the new community to reach maturity. This semi-

quantitative procedure is also implemented by Cedar Creek to provide perspective to an otherwise 

difficult visual circumstance. Because new seedlings are putting the vast majority of their energy into 

underground root systems during the first growing season, the above-ground plant parts are typically 

very small, obscure, and/or difficult to observe by the untrained eye. Because of this phenomenon, 

typical observation from a height of 5 - 6 feet (standing human) typically reveals only a small fraction of 

emergent plants. Oblique angle observation from a distance of more than 15 feet reveals almost zero 
discernible emergents. Therefore, to obtain a “true” reading on the success of the seeding effort, visual 

observation must occur below 3 feet elevation, and occasionally below 2 feet, especially if the ground 

surface is covered with small gravels or organic debris. 



 

6.0 REVEGETATION MONITORING SCHEDULE AND SUCCESS EVALUATIONS 

The monitoring program and success criteria will follow the framework used on the Monticello Mill 

closure project (DOE, 2002). This framework is used for the ET tailings cover because the DOE will 

eventually provide long-term surveillance under a general license from the NRC. A qualified revegetation 

specialist will review the revegetated areas on an annual basis (during the peak of the growing season in 
September or shortly thereafter) to capture developing problems early in the process.  

6.1   Monitoring Schedule 

The vegetation monitoring liability period for the Repository will be defined in coordination with the 

NRC and as part of the NRC License Amendment Request. It is expected that annual site visits would be 

conducted that include qualitative and quantitative evaluations to facilitate tracking and progress toward 

revegetation success standards, and the final effort during the last inspection year would be an 

evaluation for success determination. Final year information would be collected in such a manner as to 

provide defensible verification that success has been achieved.  

6.2   Repository Success Criteria 

Due to the specific objectives and requirements of the ET cover, traditional revegetation success 

criteria and PMLU’s do not readily apply. The primary function of the cover is to isolate contaminated 

materials from meteoric precipitation and aqueous transport via an ET cover. The vegetation community 

and supporting soil system simply needs to store and release meteoric precipitation, while remaining 

erosionally stable. Therefore, the vegetation and soil system objectives can be attained using the 

approach presented below. The revegetation process will establish a grass-forb community with a shrub 

component consisting primarily of native, long-lived perennial grasses, forbs, and shrubs that are highly 
adapted to the climatic and edaphic conditions of the site.  

Revegetation success in revegetated units will concentrate on three performance standards (1) 

vegetative ground cover, and 2) diversity, and 3) woody plant density. Therefore, revegetation efforts will 

be considered successful when the following criteria have been met.  

1. Vegetative Ground Cover Standard  

The target revegetated unit equals or exceeds 25% absolute perennial vegetative ground 

cover (exclusive of listed noxious species), with 90 percent statistical confidence.  

2. Species Diversity Standard: 



 

Ground cover shall be comprised of a minimum of three perennial grass species, one 

perennial forb species, and one shrub species to address species diversity.  

3. Woody Plant Density Standard: 

Woody Plant Density, as indicated by number of stems per acre in the revegetated unit 

equals or exceeds 200 stems per acre.  

6.3   Sample Adequacy Determination 

Ground cover sampling within reclaimed areas is conducted to a minimum of 20 initial transects 

whereas reference area sampling is conducted to a minimum of 15 initial transects. From these 

preliminary efforts, sample means and standard deviations for total non-overlapping vegetation ground 
cover are calculated. The procedure is such that sampling continues until an adequate sample, nmin, has 

been collected in accordance with the Cochran formula (below) for determining sample adequacy, 

whereby the population is estimated to within 10% of the true mean (µ) with 90% confidence. These 

limits facilitate a very strong estimate of the target population.  

When the inequality (nmin ≤ n) is true, sampling is adequate and nmin is determined as follows: 

       nmin = (t 2s 2) / (0.1  )2 

where: n  =  the number of actual samples collected  

 t  =  the value from the one-tailed t  distribution for 90% confidence with n-1  

  degrees of freedom 

 s 2  =  the variance of the estimate as calculated from the initial samples 

  =  the mean of the estimate as calculated from the initial samples 

If sampling is designed for a formal success evaluation and the initial samples do not provide a 

suitable estimate of the mean (i.e., had the inequality been false), additional samples will be collected 
until the inequality (nmin ≤ n) became true or until a maximum of 40 samples are collected. If sample 

adequacy is not achieved after 40 samples are collected, a reverse null approach will be used to 

demonstrate success. The demonstration of success will utilize the central limit theorem which assumes 

approximate normality when a sufficiently large number of samples are collected (greater than 30). A 

x 

x 



 

one-sided, one-sample, reverse–null t-test is considered appropriate. Since sampling adequacy is not 

required (nor recommended) for woody plant density, one density belt will be co-located with each 

ground cover transect, but adequacy shall not be tested for this variable. Resulting data can then be 

considered reasonable for the evaluation purposes intended.  

  



7.0   MANAGEMENT ACTIONS / CONTINGENCY 

After the initial seeding occurs and monitoring has begun, circumstances may require additional 

management actions to facilitate revegetation parcels toward the desired outcomes. The management 
actions presented below may not represent an exhaustive list of potential options, as additional 

management alternatives may be needed to address site specific issues that arise.  

7.1   Inter-seeding 

If undesirable precipitation, wind events, or any other factors contribute to poor seed germination, 

additional seed may be broadcast or drilled (if topography allows) to increase vegetative cover or 

diversity, as required. 

7.2   Weed Control 

Weed management will be implemented if noxious weeds identified during annual vegetation 
surveys present an obstacle to achieving performance criteria for the Repository. Noxious weed control is 

species-dependent and both method and timing will vary from species to species. Should the need arise, 

noxious weed patches will be identified and delineated with a GPS during the annual vegetation survey. 

Data regarding the species and density of the population will be recorded, and then an informal control 

plan will be formulated and implemented. The effectiveness of control methods will be documented 

during the following annual vegetation survey.  

Prevention is the highest priority weed management practice on non-infested lands; therefore, 

protecting weed-free plant communities is the most economical and efficient land management practice. 
Prevention is best accomplished by ensuring that new weed species seed or vegetative reproductive plant 

parts of weeds are not introduced into new areas and early detection of any new weed species before 

they begin to spread. Control methods may include chemical or mechanical approaches. The optimum 

method or methods for weed management vary depending on a number of site-specific variables such as 

associated vegetation, weed type, stage of growth, and severity of the weed infestation. 

7.2.1   Chemical Control 

Chemical control consists of selective and non-selective herbicides. Target noxious weed, herbicide 

selection, proximity to desirable plant species, timing are considerations for chemical control. The use of 

herbicides will be in compliance with all Federal and State laws on proper use, storage, and disposal. The 
chemical application will be done by a licensed contractor in accordance with all applicable laws and 

regulations and all label instructions will be strictly followed.  



 

7.2.2   Mechanical Control 

Mechanical control is the physical removal of weeds and includes tilling, mowing, and pulling 

undesirable plant species. Treatment options and efficacy depend on the noxious weed targeted and 

method used.  

7.3   Mulching 

If revegetation parcels are eroding at an unforeseen rate while vegetation is still establishing, mulch 

can be used to provide rainsplash and wind protection, reduce evaporation, and stabilize the seedbed. 

Preferably, a wood fiber or wood shred mulch would be used, as it is more robust than hay or straw and 

more likely to provide wind protection.  

If used, wood fiber mulch or wood shred mulch will consist of specially prepared wood fibers and 

will not be produced from recycled material such as sawdust, paper, cardboard, or residue from pulp and 

paper plants. If necessary, such as on a steep slope or an area deemed a high wind erosion risk area, a 

tackifier can be used with the wood-fiber mulch to improve adhesion. If erosion areas are localized, 
small, or well sheltered, a simple straw mulch should suffice in providing rainsplash protection. 

Interseeding will most likely be necessary if erosion is sufficient enough to require post-revegetation 

corrective mulching.  

7.4   Supplemental Irrigation 

Seed mixes proposed in this project are comprised of species adapted to the local climactic 

conditions and supplemental irrigation is not likely required to establish vegetation. Irrigation typically 

causes an artificial climactic regime that overly encourages annual weeds versus the desired seeded 

species. Also, under the influence of irrigation, the adapted plants that do germinate will develop above 
ground biomass at the expense of below ground biomass. Once the irrigation stops, those plants have 

essentially become "accustomed" to artificial circumstances and will typically die during a normally 

tolerated drought. Over approximately the last 20 years, practical applications of arid land reclamation 

science have abandoned the use of irrigation.  

However, a prolonged drought during the plant establishment period could become detrimental to the 

project. In this specific circumstance, supplemental irrigation may be used to facilitate germination, but 

procedures for implementing irrigation need to be highly managed and not exceed 120% of any monthly 

precipitation average. Soil moisture sensors and unsaturated flow modeling should accompany the 
planning and implementation of irrigation events to facilitate vegetation establishment and growth, while 

maintaining the primary function of isolating the buried materials from the water balance.  



 

In order to encourage and sustain perennial growth, particularly of warm season grasses and 

shrubs, and discourage annual weedy species, irrigation needs to occur as infrequent pulses of relatively 

substantial quantities of water, in an attempt to mimic the natural monsoonal precipitation experienced in 

mid to late summer. These irrigation events, mimicking high intensity, short duration convective 

thunderstorms will increase the amount of plant available water, facilitating the robust and extensive root 
systems needed for survival of perennial vegetation beyond irrigation. In contrast, frequent and shallow 

irrigation events will benefit the shallow rooted annual species and facilitate perennial root growth near 

the surface, which during periods of drought will desiccate, and result in the senescence of all shallow 

rooted vegetation. 

It is anticipated that a sprinkler irrigation system would be used if it is determined that irrigation is 

needed to establish vegetation. A detailed plan describing the method and application of irrigation will be 

prepared for agency review, prior to implementation. 
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  Memo 
 

 

  

To: Adam Arguello From: Stephanie Downey, P.E. 
Melanie Davis, P.E.  

 Homestake Mining Company  Stantec Consulting Services Inc. 

File: Grants Reclamation Project Date: August 18, 2020 

 

Reference:  GRP LTP Settlement and Cover Cracking Evaluation 

This memo presents the evaluation of measured settlement monitoring data for the top surface of the large 
tailings pile (LTP) at the Homestake Mining Company (HMC) Grants Reclamation Project near Milan, New 
Mexico. This work has been conducted at the request of the HMC by Stantec Consulting Services Inc. 
(Stantec) to support HMC in planning LTP reclamation activities. 
 
Stantec conducted this evaluation to determine whether the LTP tailings have achieved 90 percent of primary 
consolidation since placement of the interim cover on the top surface between 1993 and 1995. Reaching 90 
percent consolidation prior to placement of the cover system radon barrier is listed as a recommendation in 
the reclamation plan (Arcadis, 2013) and is required per the Nuclear Regulatory Commission (NRC) 
Radioactive Materials License SUA-1471, Condition 37. Stantec also evaluated the potential for cover 
cracking of the radon barrier due to differential settlement after placement of the final cover (i.e. radon barrier 
and rock cover). 

BACKGROUND 

Uranium milling operations occurred at the Homestake Facility from 1958 until 1990. LTP contains 
approximately 22 million tons of tailings. Until 1966, HMC deposited tailings into only one cell of the LTP. 
Subsequently, HMC added a cell adjacent to, and west of, the first cell. From 1966 until 1990, tailings 
disposal alternated between the two cells (east and west) as necessary to maintain optimal operating 
conditions. Tailings were primarily discharged using cyclone separation, with the underflow (coarse tailings) 
discharged along the perimeter embankment and the overflow (fine tailings) discharged in the center. Figure 1 
shows a plan view of the LTP with the LTP settlement monument locations and cumulative total settlement 
values since 1993.  

HMC partially reclaimed the LTP from 1993 to 1995. HMC regraded the LTP and placed radon barrier and 
rock cover on the side slopes and 1-foot of interim cover on the top surface. Reclamation activities also 
included installing wells within the tailings to evaluate water levels and to enhance tailings pore water removal 
and installing settlement monuments across the LTP. Radon barrier and rock cover was not placed on the top 
surface to allow time for settlement of the interim fill and due to tailings pore water extraction activities. 
Numerous groundwater collection and monitoring wells were later installed in the LTP. HMC conducted a 
groundwater flushing program for the LTP from 2000 to mid-2015.  

PREVIOUS SETTLEMENT EVALUATIONS 

In 1996, Shepherd Miller, Inc. (SMI) evaluated consolidation of the LTP tailings and concluded that the LTP 
tailings had reached approximately 90 percent of primary consolidation except for the center of the west cell 
and the west-central portion of the east cell (SMI, 1996).  SMI noted additional settlement in these areas was 
expected due to continued tailings pore water extraction and that it would be preferred to place the radon 
barrier after 90 percent of primary consolidation had been achieved at all the settlement monument locations 
and removal of tailings wells was completed.   
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Settlement of the LTP was reviewed in 2006 and 2007 (MFG, 2006; and Tetra Tech, 2007, respectively). The 
results of these reviews determined that the radon barrier could be placed on the top surface of the LTP; 
however, it was not recommended until the tailings pore water extraction program was completed.  

The 2013 Decommissioning and Reclamation Plan (DRP) (Arcadis, 2013) states that final cover (radon 
barrier and rock cover) would be placed on the LTP top surface after the tailings have achieved 90 percent of 
primary consolidation and LTP groundwater restoration activities have ceased.  

SETTLEMENT EVALUATION 

Stantec reviewed the measured settlement monitoring data for the period since monument installation and 
recent annual settlement since the 2013 DRP. The settlement monuments in the center of the LTP were 
analyzed for consolidation (X-1, C-3, C-4 and C-7, C-8, C-9) to determine if the settlement of the LTP has 
reached 90 percent of primary consolidation. These monuments were analyzed in both the 2006 and 2007 
reviews and were the monuments still showing the most settlement, which was attributed to thicker zones of 
tailings slimes in these locations. Table 1 shows the cumulative settlement since 1993 and the annual 
settlements since 2014 at each location. 

Table 1. LTP Measured Settlement  

Location 

Cumulative 
Measured 

Settlement (ft) 
since 1993 

Annual Measured Settlement (ft) 

11/6/2014 11/6/2015 11/29/2016 11/29/2017 9/27/2018 8/22/2019 

X-1 -11.47 -0.06 0.00 0.00 -0.16 -0.05 -0.08 

C-3 -7.65 -0.07 0.00 -0.10 -0.11 -0.02 -0.08 

C-4 -7.21 0.00 0.00 0.00 not meas. -0.03 -0.02 

C-7 -6.13 -0.06 -0.22 0.13 -0.11 0.00 -0.06 

C-8 -3.52 0.00 0.00 0.00 0.00 not meas. not meas. 

C-9 -3.77 0.00 0.00 0.00 -0.49 0.01 -0.01 

The locations show total cumulative settlements ranging from 3.5 feet to 11.5 feet since installation in 1993. 
Annual movement since 2014 shows settlements ranging from 0.0 to 0.5 feet; and annual settlement in the 
last two years ranging from 0 to 0.1 feet. The data shows that since the flushing program was ceased (2015), 
the most settlement typically occurred in 2017, except for C-7 which had 0.22 feet of settlement in 2015. The 
settlement has since leveled off to less than 0.10 feet per year. The average settlement for all monuments on 
the LTP also shows a similar trend. In 2018 and 2019, the average measured LTP top surface settlement was 
0.01 feet (maximum of 0.06 feet) and 0.03 feet (maximum of 0.08 feet), respectively.  

Stantec also plotted the measured settlement versus square root of time to estimate the time to reach 90 
percent consolidation (t90) at the locations listed in Table 1 and the plots are shown in Attachment A. Location 
C-4 was excluded from the plots due to assumed damage to the survey monument that occurred in 2011 
based on information provided in AKA (2011). The estimated t90 values ranged from approximately 1,444 to 
2,025 days (4 years to 5.5 years), indicating that these areas reached 90 percent of primary consolidation by 
the year 2000.  
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COVER CRACKING ANALYSIS 

Stantec evaluated the potential for cracking of the LTP radon barrier after placement using the procedure 
referenced in NUREG 1620 (NRC, 2003). Stantec analyzed three settlement monitoring point locations. The 
locations selected are estimated to have the maximum predicted differential settlement over the shortest 
horizontal distance based on measured settlement since 1993 (i.e. locations with highest settlement) and 
proximity to the embankment (assuming no settlement of the embankment). The locations analyzed are X-1 
with a total settlement of 11.55 feet and 572 feet from the embankment, D-2 with a total settlement of 4.07 
feet and 321 feet from the embankment, and E-7 with a settlement of 2.61 and 152 feet from the 
embankment.  Cover cracking calculations are provided in Attachment B and discussed below.  

The final cover system consists of the existing 1-foot-thick interim cover, plus the proposed final cover of a 
2.0-foot-thick layer of a clayey sand compacted to 100% maximum dry density (MDD), a 1.8-foot-thick layer of 
clayey sand compacted to 95% MDD, and a 0.5-foot-thick rock layer, totaling 5.3 feet (ERG, 1995).  ERG 
(1995) noted the North Borrow Area was the recommended borrow for the radon barrier.  

The laboratory data included in the Knight Piesold Borrow Investigation Report (KP, 1994) was used to 
estimate the PI of the North Borrow Area. The average PI value from all the North Borrow samples (61 
samples total) is 23.5, the median is 23, and the range is 1 to 50. Using the average value for PI, the 
minimum tensile strain that will induce cracking is 0.12 percent. The maximum settlement-induced horizontal 
tensile strain on the radon barrier must be less than 0.12 percent so that cover cracking will not occur. 
 
The settlement was calculated for a typical profile of the LTP with the 5.3-foot cover and assuming a 30-foot-
thick layer of each sand tailings and slime tailings. Tailings and cover material properties were taken from the 
1995 Final Radon Barrier Design (ERG, 1995) and the LTP Stability Evaluation (MWH, 2008). The total 
settlement (primary and secondary) was calculated as 0.82 feet for the typical LTP section. The thickness of 
the relatively incompressible material was estimated as the radon barrier thickness of 3.8 feet. Using these 
assumptions, the maximum horizontal strain is calculated as 0.018 percent. This value is lower than the 
maximum allowable strain of 0.12 percent and indicates that cracking of the radon barrier due to settlement is 
not expected. 

SUMMARY 

The settlement and cover cracking evaluation results show the LTP tailings have reached 90 percent primary 
consolidation and cover cracking due to placement of the final cover would be unlikely. The LTP groundwater 
flushing program ceased in 2015 and top surface has shown minimal annual settlement (0.10 feet or less) 
since 2017.  The final radon barrier and rock cover can be placed on the LTP top surface; however, Stantec 
recommends that HMC complete the planned LTP well abandonment activities prior to construction of the 
radon barrier to allow for contractor equipment access and more efficient cover construction. 
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Attachment A 

Measured Settlement vs. 
Square Root of Time Graphs
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Attachment B 

Settlement and Cover Cracking Calculations 



Notes
t0 corresponds to beginning of final cover placement Assumes 99% of consolidation due to existing stress conditions has taken place

t1 corresponds to completion of settlement due to cover placement.

TAILINGS

2.64 Specific gravity of coarse tailings, Gs-CT Average of results from laboratory testing of samples classified as "sand" From 1993 Radon Barrier Eval. (WWL, 1993)

2.63 Specific gravity of fine tailings, Gs-FT Average of results from laboratory testing of samples classified as "silt" From 1993 Radon Barrier Eval. (WWL, 1993)

92.0 In-situ dry unit weight of coarse tailings at t0, γd0-CT (pcf) Calculated

72.6 In-situ dry unit weight of fine tailings at t0, γd0-FT  (pcf) Calculated

119.6 In-situ saturated unit weight of coarse tailings at t0, γsat0-CT (pcf) Calculated

107.4 In-situ saturated unit weight of fine tailings at t0, γsat0-FT  (pcf) Calculated

96.0 Moist unit weight of coarse tailings, γm-CT (pcf) Average of results from laboratory testing of samples classified as "sand" From 1993 Radon Barrier Eval. (WWL, 1993)

84.0 Moist unit weight of fine tailings, γm-FT  (pcf) Average of results from laboratory testing of samples classified as "silt" From 1993 Radon Barrier Eval. (WWL, 1993)

0.79 Void ratio of coarse tailings at t0, e0-CT Average of results from laboratory testing of samples classified as "sand" From 1993 Radon Barrier Eval. (WWL, 1993)

1.26 Void ratio of fine tailings at t0, e0-FT Average of results from laboratory testing of samples classified as "silt" From 1993 Radon Barrier Eval. (WWL, 1993)

22.0% Water content of moist coarse tailings, wm-CT (%) Average of results from laboratory testing of samples classified as "sand" From 1993 Radon Barrier Eval. (WWL, 1993)

50.0% Water content of moist fine tailings, wm-FT (%) Average of results from laboratory testing of samples classified as "silt" From 1993 Radon Barrier Eval. (WWL, 1993)

0.069 Compression index of coarse tailings, Cc-CT Average of results from laboratory testing of samples classified as "sand" From 1993 Radon Barrier Eval. (WWL, 1993)

0.290 Compression index of fine tailings, Cc-FT Average of results from laboratory testing of samples classified as "silt" From 1993 Radon Barrier Eval. (WWL, 1993)

62.4 Unit Weight of Water, γW

2.71 Specific gravity of rock layer, Gs-rock-mix From 1995  Final Radon Barrier Design (ERG, 1995)

2.69 Specific gravity of cover soil, Gs-cover From 1995  Final Radon Barrier Design (ERG, 1995)

130.0 Maximum dry unit weight of rock layer, γrock-max (pcf) From MWH 2008 Stability Evaluation

135.1 Moist unit weight of rock layer, γrock (pcf) Calculated

99.3 Maximum dry unit weight of cover soil at 100% MDD γcover-max (pcf) From 1995  Final Radon Barrier Design (ERG, 1995)

103.2 Moist unit weight of cover soil at 100% relative compaction, γcover100 (pcf) Calculated

94.3 Maximum dry unit weight of cover soil at 95% MDD γcover-max (pcf) From 1995  Final Radon Barrier Design (ERG, 1995)

98.0 Moist unit weight of cover soil at 95% relative compaction, γcover95 (pcf) Calculated

112.4 Maximum dry unit weight of interim cover From 1995  Final Radon Barrier Design (ERG, 1995)

109.3 Moist unit weight of interim cover Calculated

0.45 Void Ratio of  rock layer, erock Calculated

0.87 Void Ratio of cover soil at 95% relative compaction, ecover95 Calculated

0.69 Void Ratio of cover soil at 100% relative compaction, ecover100 Calculated

0.66 Void Ratio of interim cover Calculated

6.3% Long-term moisture content of rock layer, wrock (%) Average of results From 1993 Radon Barrier Eval. (WWL, 1993)

15.5% Long-term moisture content of cover soil, wcover (%) From 1995  Final Radon Barrier Design (ERG, 1995)

8.0% Long-term moisture content of interim cover From 1995  Final Radon Barrier Design (ERG, 1995)

0.0040 Coarse Tailings Assumed based on typical values for sand-slime tailings (Keshian and Rager, 1988)

0.0050 Fine Tailings Assumed based on typical values for slime tailings (Keshian and Rager, 1988)

SECONDARY COMPRESSION INDEX

Secondary Compression Index, Ca

SOIL PROPERTIES

Specific Gravity, Gs

Dry Unit Weight, γd

Saturated Unit Weight, γsat

Moist Unit Weight, γm

Void Ratio, e

Long-Term Moisture Content, w

Specific Gravity, Gs

Unit Weight, γ 

Void Ratio, e

Water Content of Moist Tailings, wm

Compression Index, Cc

Other

INTERIM COVER AND FINAL COVER MATERIALS



1,543,893 Northing coordinate 

490,543 Easting coordinate 

6,675.0 Ground Surface Elevation Immediately after Placement of Final Cover (ft amsl) Calculated from assumed thicknesses

6,670.8 Existing Ground Surface Elevation (ft amsl) From AutoCAD file, location C5

6,609.8 Elevation of Base of Tailings (ft amsl) Calculated from assumed thicknesses

0.5 Thickness of Erosion Protection Layer (ft) Estimated based on 1995 Radon Barrier Design

1.8 Thickness of 95% General Fill  Cover (ft) Estimated based on 1995 Radon Barrier Design

2.0 Thickness of 100% General Fill  Cover (ft) Estimated based on 1995 Radon Barrier Design

1 Erosion Protection 135.1 N/A 0.45 6675.0 6674.8 6674.5 0.5 N/A N/A 33.8 67.6 0.00 0.0% 0.45 0.00

2 Cover 98.0 N/A 0.87 6674.5 6673.6 6672.8 1.8 N/A N/A 153.3 239.1 0.00 0.0% 0.87 0.00

3 Cover-100% 103.2 N/A 0.69 6672.8 6671.8 6670.8 2.0 N/A N/A 342.3 445.6 0.00 0.0% 0.69 0.00

4 Interim Cover 109.3 N/A 0.66 6670.8 6670.3 6669.8 1.0 N/A N/A 500.2 554.8 0.00 0.0% 0.66 0.00

5 Coarse Tailings 96.0 0.069 0.79 6669.8 6664.8 6659.8 10.0 480.0 960.0 1034.8 1514.8 0.13 1.3% 0.67 -0.12

5 Coarse Tailings 96.0 0.069 0.79 6659.8 6654.8 6649.8 10.0 1440.0 1920.0 1994.8 2474.8 0.05 0.5% 0.68 -0.11

5 Coarse Tailings 96.0 0.069 0.79 6649.8 6644.8 6639.8 10.0 2400.0 2880.0 2954.8 3434.8 0.03 0.3% 0.68 -0.11

6 Fine Tailings 84.0 0.290 1.26 6639.8 6634.8 6629.8 10.0 3300.0 3720.0 3854.8 4274.8 0.09 0.9% 0.67 -0.59

6 Fine Tailings 84.0 0.290 1.26 6629.8 6624.8 6619.8 10.0 4140.0 4560.0 4694.8 5114.8 0.07 0.7% 0.68 -0.58

6 Fine Tailings 84.0 0.290 1.26 6619.8 6614.8 6609.8 10.0 4980.0 5400.0 5534.8 5954.8 0.06 0.6% 0.68 -0.58

0.43

0.8 Time for completion of primary settlement, t1 (years)

200.0 Time from completion of primary settlement, t2 (years)

5 Coarse Tailings 30.0 0.17

6 Fine Tailings 30.0 0.22

0.39

0.0050

TOTAL SETTLEMENT:

SECONDARY CONSOLIDATION

Soil Layer Material Type

Secondary Compression 
Index, Ca

Thickness 
of Layer at 

t0, H (ft)

Secondary 
Consolidation, Ss 

(ft)

0.0040 

Effective Stress at 
Bottom of Layer at 

t1, σ'i-bott1 (psf)

Consolidation of Layer from t0 

to t1 due to Placement of  Final 

Cover, δci-t1 (ft) % Settlement

Void Ratio 
at t1, e1

Change in 
Void Ratio, 

Δe

TOTAL SETTLEMENT:

Elevation at 
Midpoint of Layer 

at t0, zi-mid0 (ft amsl)

Elevation at 
Bottom of Layer at 

t0, zi-bott0 (ft amsl) 1
Thickness of 

Layer at t0, H (ft)

Effective Stress at 
Midpoint of Layer at 

t0, σ'i-mid0 (psf)

Effective Stress at 
Bottom of Layer at 

t0, σ'i-bott0 (psf)

Effective Stress at 
Midpoint of Layer at 

t1, σ'i-mid1 (psf)

GRP LTP SETTLEMENT ANALYSIS - LTP Typ Section

LOCATION INFORMATION

FINAL COVER

PRIMARY CONSOLIDATION

Soil Layer Material Type

Unit 
Weight, γ 

(pcf)

Compression 
Index, Cc

Void Ratio 
at t0, e0

Elevation at Top of 
Layer at t0, zi-top0 (ft 

amsl)



Differential Settlement and Cover Cracking Evaluation Date: 18-Aug-20
Calculated By: S. Downey
Review: M. Davis

Methods

Differential Settlement

Cover Cracking

where:

εf(%) = tensile strain to cause cracking of the radon barrier

PI = plasticity index of radon barrier

where:

m = horizontal movement in feet

H = thickness of relatively incompressible material (in this analysis H is the thickness of the radon barrier)

α = local slope of the settlement profile (expressed as decimal fraction)

The horizontal movement at the top of the radon barrier can be calculated based on the following equation (Lee and Shen, 
1969), which is referenced in NUREG 1620 (NRC, 2003) for cover cracking analysis:

Results of the primary and secondary consolidation were used to evaluate the potential for differential settlement and cover 
cracking. Differential settlement was determined by the difference between the estimated total potential future settlement due 
to final cover placement at each of three locations and the settlement at the nearest point on the edge of the embankment 
(assumed to be zero). The slope reduction at each location was calculated from the maximum differential settlement divided 
by the shortest distance between the monitoring point and edge of cover.

The evaluation of potential for cover cracking used the critical locations determined in the differential settlement analysis. The 
method presented in Morrison-Knudsen Environmental Corporation (1993) was used to determine the tensile strain required 
to cause cracking of the radon barrier as a function of the plasticity index (PI) of the soil. The PI was estimated as the 
average of the measured PIs of North Borrow Area samples (KP, 1994). The horizontal movement at the top of the radon 
barrier was calculated based on the method presented in Lee and Shen (1969). The peak horizontal movement is assumed 
to be twice the average horizontal movement based on relationships presented in Gourc et al. (2010) and Rajesh and 
Viswanadham (2010). The horizontal strain was calculated using the horizontal distance between the point and edge of 
embankment. The calculated strain was compared to the maximum allowable strain to determine the potential for cover 
cracking. 

The total potential differential settlement for the three locations was approximated using the estimated total settlement on the 
cover due to final cover placement and assuming zero settlement at the edge of the embankment.  The maximum differential 
settlement in feet (equal to the estimated total settlement at each location) was divided by the distance in feet between the 
respective location and edge of the embankment to obtain the slope reduction in percent.

Morrison-Knudsen Environmental Corporation (1993) presents a method for determining the tensile strain required to cause 
cracking of the radon barrier as a function of the PI of the soil. The tensile strain at cracking is calculated by the equation 
below:

The PI value for the compacted radon attenuation layer was estimated as 23.5 percent, calculated as the average of the 
measured PIs of 61 radon barrier (North Borrow Area) samples obtained from the Knight Piesold Borrow Investigation Report 
(KP, 1994) . The PI values ranged from 1 to 50, with a median value of 23.  The average value was used as it is 
representative of the radon barrier material.  Using this value for PI, the minimum tensile strain that will induce cracking is 
0.12 percent. The maximum settlement-induced horizontal tensile strain on the radon attenuation layer must be less than 
0.12 percent to prevent cover cracking.

   PIf *003.005.0% 

Hm
3

2
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Horizontal movement at the maximum tailing thickness is calculated using a maximum thickness of relatively incompressible 
material of 4.0 feet and the total differential settlement. The thickness of relatively incompressible material was estimated 
assuming a maximum of 4 feet for the radon barrier, based on the Final Radon Barrier Design for the LTP (ERG, 1995). The 
peak horizontal movement is assumed to be twice the average horizontal movement based on relationships presented in 
Gourc et al. (2010) and Rajesh and Viswanadham (2010). 

The horizontal strain between any two settlement locations is the maximum horizontal movement divided by the horizontal 
distance. This value is then compared with the calculated maximum allowable strain.



Differential Settlement and Cover Cracking Evaluation Date: 18-Aug-20
Calculated By: S. Downey
Review: M. Davis

Location
Total Measured 
Settlement  (ft)

Location
Total Estimated 
Settlement  (ft)

X-1 11.55 X-1 0.82

D-2 4.07 D-2 0.82

E-7 2.61 E-7 0.82

Differential Settlement After Final Cover Placement

Location: X-1 D-2 E-7
0.82 0.82 0.82
572 321 152

0.14% 0.26% 0.54%

Evaluation of Potential for Cover Cracking

Maximum Allowable Strain

23.5
0.121

Peak Horizontal Movement
X-1 D-2 E-7

0.82 0.82 0.82
572 321 152

0.001 0.003 0.005
3.8 3.8 3.8 *Estimated as the 3.8 ft radon barrier final cover

0.004 0.006 0.014
0.01 0.01 0.03

Horizontal Strain
0.001 0.004 0.018

< Maximum Allowable Strain

Distance between point and edge of cover (ft) =
Slope reduction =

Maximum Differential Settlement (ft) =

Peak Horizontal Movement (ft) =

Predicted Settlement after 
Placement of Final Cover

Maximum Differential Settlement (ft) =

Total Measured Settlement as of 
September 2019

Location:

*Average of 61 values from north borrow area lab results in 1994 KP Borrow Investigation

Horizontal Strain (%) =

Horizontal Strain is

Cover Cracking is Not Likely

Distance between points (ft) =

Plasticity Index (PI) =
Maximum Allowable Strain (%) =

Local slope of settlement profile, a =
Thickness of relatively incompressible material, H (ft) 

Horizontal movement, m (ft) =
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Safety Factor Method for Rock Mulch Stockpile Calculations - 1 hour PMP
Project Name: Home Stake Mining Company

Project Number: 110892

Location: Grants,NM

References: NUREG-1623 and NUREG/CR-4620

1. NORMAL DEPTH CALCULATION AND ROCK MULCH STOCKPILE SIZING USING THE SAFETY FACTOR METHOD

Step 1 - Determine the drainage Area on a Unit Width Basis

Slope Length (ft) - Top Slope 736

Width of the Slope (ft) 1

Total Drainage Area (ft2) 736

Total Drainage Area (acre) 0.02

Step 2 - Determine Time of Concentration 

Tc = 0.0078*(L0.77/S0.385)

Slope Length (ft) - Top Slope 736

Ground Slope (Top Slope) (ft/ft) (V:H) 0.0200

Tc - Top Slope (minutes) 7.72

Step 3 - Determine PMP Intensities Corresponding to the Time of Concentration

Site Specific Rain Fall Intensity(1): i
i = PMP rainfall depth (in) * 60/Time of Concentration (minutes)

PMP rainfall depth = (% PMP) * (PMP)

PMP Intensity (in/hr) 1 hour event (2) 8.946

Top Slope

% PMP 0.5288

PMP Rainfall depth (inches) 4.73

Rain fall intensity - Top Slope (in/hr) 36.78

Notes: (1) - NUREG/CR-4260

(2) - Calculated as recommended in NUREG/CR-4620 pg. 6

Step 4 - Calculate the Peak Flow Rate using the Rational Formula

Discharge using Rational Method:

Q=C*I*A

Site Specific Intensity (in/hr) 28

Total Drainage Area (ft2) 736

Total Drainage Area (acre) 0.02

Runoff Coefficient, C 0.3

Total Unit Discharge (ft3/s)/ft 0.14

Safety Factor Method for Rock Mulch Stockpile Calculations - 1 hour PMP - Continued

Step 5 - Determine Rock Size for Top Slope

Input Parameters

*PMP peak discharge, Q (cfs/ft): 0.14

Rock Mulch Stockpile D50 (ft): 0.10

Manning's roughness coefficient, n  (calculated): 0.0252

Bottom Width (ft): 1.0

Surface Slope (z:1): 0.020

Angle of Repose of Rock, Φ (deg.) 40

Specific Gravity of Rock Mulch Stockpile, Gs: 2.70

Calculated Values

Normal Depth of Flow, D (ft) = 0.087

Slope (%) 2.0% Slope along length of drainage path

Angle (α), deg. tan^-1(s%) 1.146

Cos (α) 0.9998

Sin (α) 0.0200

Tan (Φ) 0.8391

Stability number (η), as calculated in table below

Rock Mulch Stockpile Sizing:

Safety Factor (SF) (NUREG/CR-4620 Equation 4.27)

Enter an assumed D50 in feet and a SF is calculated. 

Then repeat process until an adequate SF is calculated (Usually slightly >1).

(ft) (in)

0.10 1.21 0.1090 0.2139 4.21

Notes: (1) Refer to NRC NUREG/CR-4620 (Equations 4.20 and 4.21) or NUREG/CR-4651 Vol. I, for equations used to calculate τo and η.

 Q= probable maximum precipitation (PMP) peak discharge (cfs/ft)

D50 = diameter of mean stone size (ft)

n = Manning's roughness coefficient

SEGL = slope of the energy grade line (ft/ft), which is equal to the slope of the bed when flow is uniform

Φ = riprap angle of repose = 40°

D = normal depth of flow (ft)

 SF= safety factor

η = stability number = (21*τo)/[(Gs-1)*γw*D50]

α = side slope angle

γw = unit weight of water (pcf) = 62.428 pcf

Gs = the specific gravity of the rock = 2.7

τo = local shear stress (psf) = [γw*D*S]

Safety Factor

Area Calculation

Time of Concentration: Tc

D50 τ0

Local Shear Stress (1)

η
Stability Parameter (1)




SinTan

TanCos
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SECTION 011100 
SUMMARY OF WORK 

 

PART 1  - GENERAL 
 

1.1 DESCRIPTION 
 

A. Project Title: Grant Reclamation Project (GRP) Large Tailings Pile (LTP) 
Evapotranspiration (ET) Cover. 

B. Project OWNER: Homestake Mining Company (hereafter referred to as "OWNER”). 

C. Project Location and Elevations: GRP LTP is located approximately 5.5 miles north of 
Milan, New Mexico, in Cibola County.  

 

1.2 DEFINITIONS 

A. Contract WORK: The term contract WORK means the entire completed construction of 
the various separately identifiable parts, thereof, required to be furnished under the set of 
contract documents that includes DRAWINGS and SPECIFICATIONS sections for the 
LTP ET Cover construction. The contract WORK includes any and all labor, services, 
materials, equipment, tools, supplies, and facilities required under the contract 
documents and necessary for the completion of the specified project WORK at the Work 
Site. 

B. CONTRACTOR: The term CONTRACTOR means the firm that is responsible for the 
performance of the contract WORK. The CONTRACTOR’S responsibilities include the 
WORK of any and all sub-contractors, vendors, and/or suppliers. 

C. OWNER: The term OWNER means Homestake Mining Company of California with 
whom the CONTRACTOR has entered into a Contract Agreement with and for whom 
the individual contract WORK is to be provided. This project assumes the OWNER will 
act as the Construction Manager and the term OWNER will be used as follows. The term 
OWNER means the representative of the OWNER for the purpose of administration, 
direction, and inspection of the contract WORK, and who is responsible for monitoring 
all construction activities on-site and certifying that the facility is constructed in 
accordance with the DRAWINGS and SPECIFICATIONS. This person may be 
independent from the OWNER and shall be independent from the CONTRACTOR and 
shall be that party responsible for observing and documenting activities related to quality 
assurance/quality control during facility construction. The OWNER shall inform the 
CONTRACTOR in writing at the start of the contract WORK who their representative 
will be. During the period of the contract WORK, the OWNER will serve as an 
authorized representative and shall be responsible for key decisions relating to the 
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contract WORK. The OWNER, along with the ENGINEER, shall have authority for 
approving and implementing field design changes. In order to enable this representative 
to make proper field decisions, the selected representative will need to have significant 
expertise and experience in design and construction of ET covers. 

D. ENGINEER: The LTP ET Cover Project has been designed by Engineering Analytics 
(address: 1600 Specht Point Road, Suite 209.  Fort Collins, CO 80526), who is 
hereinafter called ENGINEER and assumes all duties and responsibilities and has the 
rights and authority assigned to ENGINEER in the contract documents. The 
ENGINEER, along with the OWNER, shall have authority for approving and 
implementing field design changes. The ENGINEER and OWNER, or their on-site field 
representatives, shall have authority for approving day to day decisions regarding certain 
aspects of the contract WORK as indicated in these SPECIFICATIONS. 

E. Construction Quality Assurance (CQA) PROVIDER: The term CQA PROVIDER means 
the representative of the OWNER for the purpose of performing CQA of the contract 
WORK, and who is responsible for monitoring that all construction activities on-site are 
performed in accordance with the DRAWINGS and SPECIFICATIONS. The CQA 
PROVIDER shall be independent from the OWNER and CONTRACTOR and shall be 
that party responsible for observing and documenting activities related to quality 
assurance during facility construction. The OWNER shall inform the CONTRACTOR 
in writing at the start of the contract WORK who the CQA PROVIDER will be. In order 
to enable the CQA PROVIDER to make proper field decisions, the CQA PROVIDER 
will need to have significant expertise and experience in the design and construction of 
earthworks project, including detailed knowledge of the following: 

1. Fill placement and compaction; 

2. In-place field testing and laboratory testing of soils, rock materials; 

3. Grading and Drainage; 

4. Earthworks inspection; and 

5. Construction management. 

F. Any aspect of the contract WORK which is not clearly defined by the SPECIFICATION 
sections shall be governed by the best prevailing standard of practice for the class of 
WORK performed, as approved by the ENGINEER. 

G. DRAWINGS are defined as the DRAWINGS prepared by Engineering Analytics titled 
“Large Tailings Pile – Evapotranspiration Cover Construction Drawings” dated 
December 30, 2021 

H. MANUFACTURER or SUPPLIER:  The term MANUFACTURER or SUPPLIER 
means any individual or company that provides services or materials for or on behalf of 
the Contractor. 
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1.3 ENGINEER AUTHORITY 

A. The ENGINEER, along with the OWNER or their authorized on-site field 
representatives, shall have authority for approving and implementing field design 
changes. The ENGINEER shall also have authority in determining the quality and 
acceptability of materials used in the WORK. 

1.4 OWNER AUTHORITY 

A. The OWNER shall determine the quality and acceptability of the contract WORK 
performed; the manner of performance and the rate of progress of said contract WORK; 
the interpretation of the contract documents relating to the contract WORK; the 
acceptable fulfillment of the contract documents on the part of the CONTRACTOR; and 
the amount and quantity of the several kinds of WORK items performed and materials 
which are to be paid for under the contract. 

B. The OWNER may appoint such assistants and representatives as desired, and they shall 
be authorized to inspect the contract WORK, to approve or reject the contract WORK, 
to make measurements of quantities, and to perform such other duties as may be 
designated by the OWNER. 

1.5 CONTRACTOR COOPERATION 

A. CONTRACTOR shall give the contract WORK the constant attention necessary to 
facilitate the progress thereof, and shall cooperate in every way possible with the 
OWNER. 

B. CONTRACTOR shall, at all times, have a competent superintendent, capable of reading 
and understanding the contract documents, as CONTRACTOR’S agent on the contract 
WORK, and who shall receive instructions from the OWNER, OWNER’S authorized 
representative/agent, and/or ENGINEER. The superintendent shall have full authority to 
execute the contract WORK in accordance with the contract documents. 

1.6 INFORMATION TO BIDDERS 

A. During the preparation of the DRAWINGS and SPECIFICATION sections, related 
documents used in the preparation thereof may be available by OWNER for use by the 
CONTRACTOR. Bidders shall make themselves familiar with the information presented 
in such documents, as applicable. 

1.7 APPLICABLE STANDARDS 

A. In procuring all items used in executing the contract WORK, it shall be the 
CONTRACTOR’S responsibility to verify the detailed requirements of specifically 
named codes and standards and to verify that the items procured for use in the contract 
WORK meet or exceed the specified requirements.  

B. The OWNER reserves the right to reject items incorporated into the contract WORK that 
fail to meet the specified minimum requirements. The OWNER further reserves the right, 
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and without prejudice to other recourse the OWNER may take, to accept non-complying 
items subject to an adjustment in the contract amount as approved by the ENGINEER, 
OWNER, or OWNER’S representative/agent. 

C. Applicable standards listed in these SPECIFICATION sections include, but are not 
necessarily limited to, standards prepared by the following U.S. organizations: 

1. American Society for Testing and Materials (ASTM); 
a) ASTM C117 - Standard Test Method for Materials Finer than 75-μm (No. 200) 

Sieve in Mineral Aggregates by Washing  

b) ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates   

c) ASTM D75 – Standard Practices for Sampling Aggregates.  

d) ASTM D422 – Standard Test Method for Particle-size Analysis of Soil.  

e) ASTM D698 – Standard Test Method for Laboratory Compaction 
Characteristics of Soil Using Standard Effort.  

f) ASTM D1557 - Standard Test Method for Laboratory Compaction 
Characteristics of Soil Using Modified Effort.  

g) ASTM D2487 – Standard Practice for Classification of Soils for Engineering 
Purposes.  

h) ASTM D3665 – Standard Practice for Random Sampling of Construction 
Materials.  

i) ASTM D4220 – Standard Practices for Preserving and Transporting Soil 
Samples.  

j) ASTM D4718 – Standard Practice for Correction of Unit Weight and Water 
Content for Soil Containing Oversize Particles.  

k) ASTM D6913 – Standard Test Method for Particle Size Distribution 
(Gradation) Using Sieve Analysis.  

l) ASTM D6938 – Standard Test Method for In-Place Density and Water Content 
of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

1.8 DRAWINGS 

A. The contract WORK shall conform to the various SPECIFICATION sections and the 
DRAWINGS listed in SPECIFICATION Section (011100) which form a part of the 
contract documents. 
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B. Omissions from the DRAWINGS or SPECIFICATION sections, or the 
misrepresentation of details of WORK which are necessary to carry out the intent of the 
DRAWINGS and SPECIFICATION sections, or which are customarily performed, shall 
not relieve CONTRACTOR from performing such omitted or misrepresented details of 
the WORK, but they shall be performed as if fully and correctly set forth and described 
on the DRAWINGS and in the SPECIFICATION sections. 

C. Where "as shown," "as detailed," "as noted," "as indicated," or words of like meaning are 
used in these contract documents, reference is being made to the DRAWINGS indicated 
in Part 1.2G above, unless otherwise specified. 
 

D. Requirements for SHOP DRAWING submittals by the CONTRACTOR to ENGINEER 
(and/or OWNER) are identified in SPECIFICATION Section (013300) and in the 
respective SPECIFICATION sections. 

 
1.9 LAYOUT OF WORK 

A. CONTRACTOR shall be responsible for the layout of all contract WORK as per 
SPECIFICATION Section (013223). All survey and layout WORK shall be performed 
by methods acceptable to the OWNER. Maintenance of permanent and temporary survey 
reference points shall be the responsibility of the CONTRACTOR. OWNER shall be 
responsible for establishing initial permanent survey reference points. CONTRACTOR 
shall replace damaged permanent survey reference points at no cost to OWNER. 

1.10 COPIES OF CONTRACT DOCUMENTS 

A. CONTRACTOR shall be furnished with four copies of the contract documents for use in 
the execution of the contract WORK. Additional copies shall be furnished, upon request 
to the OWNER, for the cost of reproduction. 

1.11 UNFORESEEN PHYSICAL CONDITIONS 

A. CONTRACTOR shall promptly notify the OWNER and ENGINEER in writing of any 
subsurface or latent physical conditions at the Work Site that differ materially from those 
indicated or referred to in the contract documents. OWNER and ENGINEER shall 
promptly review those conditions and advise CONTRACTOR in writing if further field 
investigations or tests are necessary. Promptly thereafter, ENGINEER shall obtain the 
necessary written results of the additional field investigations and tests and furnish copies 
of these to the OWNER and CONTRACTOR. If the OWNER finds that the results of 
such investigations or tests indicate that there are subsurface or latent physical conditions 
that differ materially from those intended in the contract documents, and that could not 
reasonably have been anticipated by CONTRACTOR, a Change Order shall be issued 
incorporating the necessary revisions. 

1.12 CONTROL OF OPERATIVES 

A. CONTRACTOR shall ensure that, except in connection with the execution of the contract 
WORK, all worker personnel under CONTRACTOR’S control (including sub-
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contractors and their workers and/or agents) are kept within the boundaries of the Work 
Site and shall be responsible for any acts of trespass or damage to property by persons 
who are under CONTRACTOR’S control. 

B. CONTRACTOR shall ensure that, except in connection with the execution of the contract 
WORK, all worker personnel under CONTRACTOR’S control (including sub-
contractors and their workers and/or agents) have Occupational Safety and Health 
Administration (OSHA) (including but not limited to 40 hour HAZWOPER Training) 
and OWNER-required training appropriate for the Work Site and to the satisfaction of 
the OWNER prior to start of the work. 

1.13 PROTECTION OF CONTRACT WORK 

A. CONTRACTOR shall allow for costs to protect the contract WORK from inclement 
weather and vandalism. 

1.14 WORK INCLUDED UNDER THESE SPECIFICATIONS 
 

A. General 
 

1. The work under these specifications shall include furnishing all equipment and 
materials; providing all labor, supervision, administration and management; and 
supplying all construction equipment, materials, and services necessary to perform 
the work complete in accordance with the SPECIFICATIONS, DRAWINGS, and 
other contract documents, except as specifically excluded under WORK 
FURNISHED BY THE OWNER.  

 

B. Description of work 
 

1. Construct a cover for the top of the LTP in accordance with the construction design 
drawings and design report issued by Engineering Analytics.  

 

1.15 WORK FURNISHED BY THE OWNER 
 

A. The following items of work will be furnished by the Owner. 
1. Existing survey control monuments. 
2. Quality Assurance Testing of all onsite earthwork placed. 
3. Non-potable water for construction use may be obtained from the Owner. The 

Contractor shall supply all materials and equipment to convey and distribute the 
water. 

  

1.16 VERIFICATION OF EXISTING CONDITIONS 
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A. The Contractor shall redline all drawings during construction highlighting any changes 
made that are not shown on the contract drawings.  The Engineer will use this to develop 
a set of As-Constructed Drawings at the completion of the project.  

 

 

 

***** END OF SECTION ***** 
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SECTION 013119 
PROJECT MEETINGS 

PART 2  - GENERAL 
 

2.1 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for project meetings, 
including, but not limited to, the following: 

 

1. Construction Scheduling Meeting 
2. Pre-Construction Meeting 
3. Progress Meetings 
4. Coordination Meetings 
5. Closeout Meeting 

 

B. Related Sections:  The following sections contain requirements that relate to this section: 
 

1. Section 013300 (Submittals) for submitting the Contractor’s Construction Schedule 
and other required plans. 

2.2 CONSTRUCTION SCHEDULING MEETING 

A. Within 14 days of contract execution, the OWNER will schedule a construction 
scheduling meeting.  

B. Required Attendance:  

1. CONTRACTOR’S Office Representative; 

2. CONTRACTOR’S on-site Superintendent; 

3. CONTRACTOR’S Safety Representative 

4. Sub-contractors invited by the CONTRACTOR or requested by the OWNER; 

5. ENGINEER; and 

6. OWNER. 

C. Agenda: 

1. Develop Construction Schedule;  

2. Approve Construction Schedule; and  
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3. Health and Safety. 

D. The schedule will be prepared with input from all parties involved and will not be 
completed until accepted by all parties. Upon completion and acceptance, the 
Construction Schedule will be implemented and included in the agreement of the contract 
for the project. 

2.3 PRECONSTRUCTION MEETING 
 

A. Engineer and Owner will schedule a pre-construction meeting after the contract has been 
executed and before any Work at the Site is started.  The meeting will be held at the 
project site or other convenient location.  The OWNER will conduct the meeting to 
review items stated in the meeting agenda, and to establish a working understanding 
between parties as to their responsibilities and relationships.  

  

A. Required attendance: 

1. CONTRACTOR’S Office Representative; 

2. CONTRACTOR’S on-site Superintendent; 

3. CONTRACTOR’S Safety Representative 

4. Sub-contractors invited by the CONTRACTOR or requested by the 
OWNER; 

5. ENGINEER; 

6. CQA PROVIDER; and 

7. OWNER. 

B. Agenda: 

1. Distribution of contract documents; 

2. Introduction, authority, and responsibilities of each party involved in the 
project; 

3. Preliminary construction workplan; 

4. Procedures for handling submittals, field directives, change orders, 
substitutions, progress payments, pay applications, progress reports, and 
schedule; 

5. Liquidated damages; 
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6. Health and Safety; 

7. Site operations and regulations; 

8. Coordination between site operations and other CONTRACTORS; 

9. Construction Schedule 

10. Critical work sequencing 

11. Designation of responsible personnel 

12. Procedures and processing of: 

a. Field decisions and change orders 

b. Applications for payment 

13. Preparation of as-built records 

14. Use of the premises 

15. Parking availability 

16. Office, work, and storage areas 

17. Equipment deliveries and priorities 

18. Working hours 

19. Formal risk assessment for project WORK 

20. Meeting minutes will be reported by OWNER and distributed to all parties 
in attendance. 

 

2.4 PROGRESS MEETINGS 
A. Contractor shall schedule and administer progress meetings throughout progress of the 

Work at maximum weekly intervals.  Notify the Owner and the Engineer of scheduled 
meeting dates and times. 

  

B. Contractor shall make arrangements for meetings, prepare agenda with copies for 
participants, preside at meetings, record minutes, and distribute copies within two days 
to OWNER, participants, and those affected by decisions made. 

 

C. Required attendance: 
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1. CONTRACTOR’S Office Representative; 

2. CONTRACTOR’S on-site Superintendent; 

3. CONTRACTOR’S Safety Representative 

4. Sub-contractors and suppliers invited by the CONTRACTOR or requested by the 
OWNER as appropriate to agenda; 

5. CQA Provider; 

6. ENGINEER; and 

7. OWNER. 

D. Agenda: 

1. Review minutes of previous progress meeting; 

2. Review WORK progress; 

3. Review and update Construction Schedule, discuss corrective action measures to 
regain projected schedule and effect of changes to schedule; 

4. Field observations, problems, decisions, and conflicts; 

5. Review submittal schedule; 

6. Health and Safety; 

7. Coordination of projected WORK progress; 

8. Coordination between site operations and other CONTRACTORS; 

9. Maintenance of quality and work standards; 

10. Changes and substitutions; and 

11. Other Business. 
12. Reporting:  No later than three (3) days after each meeting, CONTRACTOR shall 

submit draft meeting minutes to the OWNER for review and concurrence, and then 
shall distribute final meeting minutes, including an attendance list, to each party 
present and to parties who should have been present.  Revise the CONTRACTORS’ 
Construction Schedule after each progress meeting where revisions to the schedule 
have been made or recognized.  Issue the revised schedule concurrently with the 
report of each meeting. 
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2.5 COORDINATION MEETINGS 
 

A. Contractor shall conduct project coordination meetings as needed to address special 
coordination items.  Project coordination meetings are in addition to regular progress 
meetings.  Request representation at each meeting by every party currently involved in 
coordination or planning for the construction activities involved.   

 

B. Reporting:  No later than three (3) days after each coordination meeting, Contractor shall 
submit draft meeting minutes to the Engineer for review and concurrence, and then shall 
distribute final meeting minutes, including an attendance list, to everyone in attendance 
and to others affected by decisions or actions resulting from each meeting. 

 

2. CLOSEOUT MEETING 

A. OWNER will schedule and administer a final closeout meeting following the 
completion of WORK. 

B. Required attendance: 

1. CONTRACTOR’S Office Representative; 

2. CONTRACTOR’S on-site Superintendent; 

3. CONTRACTOR’S Safety Representative 

4. Sub-contractors and suppliers invited by the CONTRACTOR or requested 
by the OWNER as appropriate to agenda; 

5. CQA Provider; 

6. ENGINEER; and 

7. OWNER. 

C. Agenda: 

1. Review minutes of previous progress meeting; 

2. Review WORK; 

3. Health and Safety; 

4. Contract Closeout; and 

5. Other Business. 
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Meeting minutes will be recorded by OWNER and distributed to all parties in attendance. 

 

PART 3  - PART 2 – PRODUCTS (NOT APPLICABLE) 
 

PART 4  - PART 3 – EXECUTION (NOT APPLICABLE) 
 

 

END OF SECTION 013119 
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SECTION 003113 
 

CONSTRUCTION SCHEDULE 
 

PART 5  - GENERAL 
 

5.1 DESCRIPTION 
 

This section covers the schedule requirements for the project and the required input from the 
Contractor with regard to the project planning. 

 

5.2 CONSTRUCTION SCHEDULE 
A. CONTRACTOR shall prepare and submit in writing to the OWNER, for review, no 

later than seven days after the effective date of the Contract Agreement, a Construction 
Schedule indicating start and completion dates for, but not limited to, the following 
CONTRACTOR operations: 

1. Mobilization; 

2. Installation of temporary facilities including erosion, sediment, and pollution 
control measures; 

3. Clearing and grubbing; 

4. Removal/relocation of existing infrastructure, including tanks, piping, lined ponds, 
etc.; 

5. Tailings surface preparation and regrading (as necessary); 

6. Borrow source development and sequencing; 

7. Excavation of materials; 

8. LTP Cover placement and grading; 

9. Work Site cleanup; and 

10. Demobilization. 
B. CONTRACTOR shall develop the proposed Construction Schedule in the form of a 

bar chart illustrating the critical path of construction activities. Construction/placement 
rates for all the major items of the contract WORK shall be included on the bar chart. 

 



 

GRP HMC ET Cover 
Engineering Analytics, Inc. 
 

 
003113.16-20 

 

Construction Schedule 
December 1, 2021 

   

C. CONTRACTOR shall ensure that sufficient CONTRACTOR labor, equipment, tools, 
and materials shall be on site to meet the target completion date for the contract WORK 
as established by OWNER. 

 

D. Construction may not be started until permits required by the regulatory authorities 
and/or OWNER are obtained. If there is any delay in receiving a required permit(s), 
CONTRACTOR shall be given a time extension to cover the delay. 

 

E. The CONTRACTOR’S Construction Schedule, as approved by the OWNER, shall be 
an integral part of the contract, and shall establish interim contract completion dates for 
the various construction activities. Should any construction activity not be completed 
by CONTRACTOR within 10 working days after the stated Construction Schedule 
date, the OWNER shall have the option to recommend to the CONTRACTOR to 
expedite completion of that activity by whatever means the OWNER deems appropriate 
and necessary, without additional compensation to the CONTRACTOR.  

 

F. Should any construction activity be 20 or more working days behind schedule, the 
OWNER shall have the right to perform that activity or to have that activity performed 
by whatever alternative method the OWNER deems appropriate. Costs incurred by the 
OWNER in connection with expediting construction activities under this paragraph 
shall be reimbursed to the OWNER by the CONTRACTOR.  

 

G. It is expressly understood and agreed that failure by the OWNER to exercise the option 
to either order the CONTRACTOR to expedite a construction activity or to expedite 
that activity by other means shall not be considered as setting a precedent for any other 
construction-related activities. The contract WORK shall be executed in strict 
accordance with the CONTRACTOR’S Construction Schedule unless a variance has 
been received and approved by the OWNER. 

 

H. Procurement Schedule. The Contractor shall submit a procurement schedule for all 
items that cannot be provided from local suppliers. The lead time expected and shop 
drawing schedule shall be included.  

 

5.3 SCHEDULE MEETING 
A. The Contractor and OWNER shall meet on a weekly basis to review the schedule 

implementation and assess Project progress. 
 

***** END OF SECTION ***** 
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SECTION 017113 
 

MOBILIZATION 
PART 1: GENERAL 

1.01 DESCRIPTION 

A. This SPECIFICATION section provides for the mobilization and demobilization of 
construction equipment required to construct the LTP ET Cover construction as shown on the 
DRAWINGS.  

B. CONTRACTOR shall provide all labor, tools, materials, and services required to transport 
and/or erect the construction equipment at the work site. CONTRACTOR shall also provide all 
required permits, etc. required to transport the equipment. 

C. The construction of temporary facilities is covered under SPECIFICATION Section 
(015000).   

PART 2: MATERIALS (NOT USED) 

PART 3: EXECUTION (NOT USED) 

 

 

***END OF SECTION*** 
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SECTION 013223 
 

SURVEY AND LAYOUT DATA 
 
 

PART 1:GENERAL 

1. SUMMARY 

A. This Section includes general requirements for survey WORK to be performed by 
either OWNER or CONTRACTOR. 

1. The CONTRACTOR shall set offset stakes, slope stakes, and grade stakes 
for field layout of features of the WORK; 

2. The CONTRACTOR shall perform surveys for measurement of progress 
pay quantities; and 

3. The OWNER shall perform surveys to record as-built conditions of the 
project until final payment. 

2. DESCRIPTION 

A. Reference Points - Prior to construction, CONTRACTOR shall verify with 
OWNER the locations of site reference points and survey control points and notify 
OWNER if survey control points are damaged upon discovery. CONTRACTOR 
shall also notify OWNER of any damage caused by CONTRACTOR, then repair 
or replace control points at no additional cost to OWNER. 

B. OWNER reserves the right to perform any desired checking and correction of 
CONTRACTOR'S surveys but this does not relieve CONTRACTOR of the 
responsibility for adequate performance of the WORK. 

C. Equipment and Personnel – CONTRACTOR shall provide instruments and other 
survey equipment that is accurate, suitable for the surveys required in accordance 
with recognized professional standards, and in proper condition and adjustment at 
all times. CONTRACTOR shall perform WORK under the direct supervision of a 
surveyor licensed in the State of New Mexico. If requested, CONTRACTOR shall 
provide OWNER with calibration certificates for all equipment utilized during 
construction. 

D. Field Notes and Records - Record surveys in field notebooks and provide copies of 
such records to OWNER at intervals required by OWNER if requested. 
CONTRACTOR shall furnish each field notebook to OWNER when filled or 
completed. Electronic notes may be used if printouts are furnished to OWNER and 
if the format of the printed information is approved by OWNER. 
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E. Use by OWNER - OWNER may at any time use line and grade points and markers 
established by CONTRACTOR. CONTRACTOR'S surveys are a part of the 
WORK and may be checked by OWNER or representatives of OWNER at any 
time. CONTRACTOR is responsible for the following: 

1. Any lines, grades, or measurements which do not comply with specified 
design criteria or proper tolerances, or which are otherwise defective; and 

2. Any resultant defects in the WORK. CONTRACTOR will be required to 
conduct re-surveys or check surveys to correct errors indicated by review 
of the field notebooks or otherwise detected. 

3. SURVEYS FOR LAYOUT AND PERFORMANCE OF WORK 

A. CONTRACTOR shall perform surveys for layout and performance of the WORK, 
reduce the field notes, make necessary calculations, and prepare DRAWINGS 
necessary to carry out such WORK. CONTRACTOR to provide sufficient and 
accurate survey and control to ensure all WORK is completed in accordance with 
the SPECIFICATIONS and DRAWINGS. OWNER will provide third-party survey 
for the initial setting out and for as-built quantities for payment. 

4. SURVEYS FOR RECORD DRAWINGS  

A. When the SPECIFICATIONS require items of WORK to be measured by 
surveying methods, CONTRACTOR shall perform these surveys and perform 
necessary calculations to determine payment quantities. OWNER may perform 
independent checks. 

B. To assist in the production of adequate as-built DRAWINGS and documentation, 
the CONTRACTOR will be required to provide a full-size (24- x 36-inch) set of 
redline DRAWINGS to the ENGINEER at an adequate scale. The OWNER will be 
required to provide an electronic copy (compatible with AutoCAD Version 2010 
or newer release) of surveyed areas to the ENGINEER. The surveyed areas are to 
be shown at a minimum of five-foot contour intervals. The following items are to 
be surveyed within one week of the completion of the WORK, with the results 
provided to the ENGINEER electronically within one week of the completed 
survey: 

1. Stripped Areas; 

2. Borrow Areas; 

3. Stockpile Areas; 

4. Completed Cut and Fill; 
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5. SURVEYING ACCURACY AND TOLERANCES IN SETTING OF SURVEY 
STAKES 

A. Perform control traverse field surveys and computations to an accuracy of at least 
1:10,000. 

B. The tolerances applicable in setting survey stakes are set forth below. Such 
tolerances do not supersede stricter tolerances required by the SPECIFICATIONS 
or DRAWINGS, and do not otherwise relieve CONTRACTOR of responsibility 
for measurements in compliance therewith. 

Table 01052-1: Survey Tolerances 

Type of Mark Horizontal 
Position Elevation 

Permanent reference points 1 in 10,000 ± 0.01 foot 
General excavation and earthwork 1 in 2,000 ± 0.10 foot 

C. Ditch or corridor flowlines: Subgrades required to maintain minimum slope to 
within 0.2% over 50-foot distance. (Exceeding minimum slope is acceptable.) 

D. Tolerances for designed thicknesses shown on DRAWINGS and for elevations 
shown on the DRAWINGS are ± 0.10 foot unless otherwise specified. 

6. COORDINATION WITH OWNER 

A. Keep OWNER informed on progress of survey WORK to allow OWNER sufficient 
time and ample opportunity to verify survey WORK without inconvenience or 
delay to CONTRACTOR. 

 
***** END OF SECTION *****
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SECTION 013300 

SUBMITTALS 
 
PART 1  - GENERAL 
 
1.1 SUMMARY 
 

A. This Section includes definitions, descriptions, transmittal, and review of submittals 
 

B. Related Work Specified Elsewhere 
 

1. Sections of Division 1 
 
1.2 GENERAL INFORMATION 
 

A. Definitions 
 

1. Shop Drawings, product data, and samples are technical submittals prepared by 
CONTRACTOR, SUBCONTRACTOR, Manufacturer, or Supplier and submitted 
by CONTRACTOR  to OWNER as a basis for approval of the use of Equipment 
and Materials proposed for incorporation in the Work or needed to describe 
installation, operation, maintenance, or technical properties.   
a) Shop Drawings include custom prepared data of all types including drawings, 

diagrams, performance curves, material schedules, templates, instructions, and 
similar information not in standard printed form applicable to other projects.   

b) Product data includes standard printed information on materials, products and 
systems; not custom prepared for this Project, other than the designation of 
selections from available choices.   

c) Samples include both fabricated and unfabricated physical examples of 
materials, products, and Work; both as complete units and as smaller portions 
of units of Work; either for limited visual inspection or for more detailed 
testing and analysis.  Mock-ups are a special form of Samples which are too 
large to be handled in the specified manner for transmittal of Sample 
Submittals.   

2. Informational Submittals are those technical reports, administrative Submittals, 
certificates and guarantees not defined as Shop Drawings, product data, or 
Samples.   
a) Technical reports include laboratory reports, tests, technical procedures, 

technical records, and CONTRACTOR’S design analysis.   
b) Administrative Submittals are those nontechnical Submittals required by the 

Contract Documents or deemed necessary for administrative records.  These 
Submittals include maintenance agreements, Bonds, Project photographs, 
physical work records, statements of applicability, copies of industry 
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standards, Project record data, security/protection/safety data, and similar type 
Submittals.   

c) Certificates and guarantees are those Submittals on Equipment and Materials 
where a written certificate or guarantee from the manufacturer or Supplier is 
called for in the Specifications.   

 
B. Quality Requirements 

 
1. Submittals such as Shop Drawings and product data shall be of the quality for 

legibility and reproduction purposes.  Every line, character, and letter shall be 
clearly legible.  Drawings such as reproducible shall be usable for further 
reproduction to yield legible hard copy.   

2. Documents submitted to OWNER that do not conform to these requirements shall 
be subject to rejection by OWNER, and upon request by OWNER, 
CONTRACTOR shall resubmit conforming documents.  If conforming 
Submittals cannot be obtained, such documents shall be retraced, redrawn, or 
photographically restored as may be necessary to meet such requirements.  
CONTRACTOR'S (or his SUBCONTRACTOR'S) failure to initially satisfy the 
legibility quality requirements will not relieve CONTRACTOR (or his 
SUBCONTRACTORS) from meeting the required schedule for Submittal of 
Shop Drawings and product data.   

 
C. Language and Dimensions 

 
1. All words and dimensional units shall be in the English language.  

 
D. Submittal Completeness 

 
1. Submittals shall be complete with respect to dimensions, design criteria, materials 

of construction, and other information specified to enable Engineer to review the 
information effectively.   

2. Where standard drawings are furnished which cover a number of variations of the 
general class of Equipment, each such drawing shall be individually annotated to 
describe exactly which parts of the drawing apply to the Equipment being 
furnished.  Use hatch marks to indicate variations that do not apply to the 
Submittal.  The use of "highlighting markers" is not an acceptable means of 
annotating Submittals.  Such annotation shall also include proper identification of 
the Submittal permanently attached to the drawing.   

3. Reproductions or copies of Contract Drawings or portions thereof will not be 
accepted as complete fabrication or erection drawings.  CONTRACTOR may use 
a reproduction of ENGINEER prepared Contract Drawings for erection drawings 
such as to indicate information on erection or to identify detail drawing 
references.  Where the drawings are revised to show this additional Contractor 
information, ENGINEER’S title block shall be replaced with a CONTRACTOR’S 
title block, and ENGINEER’S professional seal shall be removed from the 
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drawing.  The CONTRACTOR shall revise these erection drawings for 
subsequent Engineer revisions to the Contract Drawings. 

 
1.3 TECHNICAL SUBMITTALS 
 

A.  Items shall include, but not be limited to, the following:   
 

1. Manufacturer's specifications 
2. Shop fabrication drawings 
3. General outline drawings of Equipment showing overall dimensions, location of 

major components 
4. Material lists or schedules 
5. Concrete mix design information 
6. Samples 
7. All drawings, data, samples, instructions, and other information specified or 

necessary:   
a) For ENGINEER  to determine that the Materials conform with the design 

concept and comply with the intent of the Contract Documents.   
b) For the proper installation, operation and maintenance of the Materials which 

ENGINEER will review for general content but not for substance.   
 

B. Schedule of Submittals 
 

1. Prepare for ENGINEER’S concurrence, a schedule for submission of all 
Submittals specified or necessary for ENGINEER’S approval of the use of 
Equipment and Materials proposed for incorporation in the Work or needed for 
proper installation, operation, or maintenance.  Submit the schedule with the 
procurement schedule and construction progress schedule.  Schedule submission 
of all Submittals to permit review, fabrication, and delivery in time so as to not 
cause a delay in the Work of Contractor or his Subcontractors or any other 
contractors as described herein.   

2. In establishing schedule for Submittals, allow 14 days in OWNER’S office for 
reviewing original Submittals and 14 days in OWNER’S office for reviewing 
resubmittals.   

3. The schedule shall indicate the anticipated dates of original submission for each 
item and Engineer's approval thereof and shall be based upon at least one 
resubmission of each item. 

4. Resubmit Submittals the number of times required for OWNER’S "Submittal 
Approved."  However, any need for resubmittals in excess of the number set forth 
in the accepted schedule, or any other delay in obtaining approval of Submittals, 
will not be grounds for extension of the Contract Times, provided OWNER 
completes his reviews within the times stated above.   

5. Submit a complete submittal schedule and list of all items requiring submission in 
a matrix form, to include: 
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a) A separate row for each submittal and submittal type required by the Contract 
Documents  

b) A separate column for each of the following organized from left to right in the 
order listed: 
i) Specification section 
ii) Submittal number 
iii) Submittal type 
iv) Resubmittal 
v) Specification section title 
vi) Description of the item with the name of manufacturer, trade name and 

model number 
vii) Intended submission date 
viii) Order release date 
ix) Lead time to delivery 
x) Anticipated delivery date 

c) For Example, a submittal transmittal sheet for a specification section would 
indicate: 
i) Specification section (11310) 
ii) Submittal Number (01, 02, 03, etc) 
iii) Resubmittal number (R1, R2, R3, etc.) 
iv) EXAMPLE:  

1) First Submittal: 08305 – 01 – Access Doors. 
2) Second Submittal: 08305 – 02 – Lift Station Hatch 

(a) Resubmittal: 08305-02-R1 - Lift Station Hatch Resubmittal 
d) Identify any items that require expedited review to meet the Project schedule 
e) Present in tabular format with appropriately labeled columns acceptable to 

Engineer for both electronic and hard copy versions.  Submit updated version 
to Engineer on monthly basis 

 
C. Transmittal of Submittals 

 
1. All Submittals for Equipment and Materials furnished by SUBCONTRACTORS, 

manufacturers, and Suppliers shall be submitted to OWNER by CONTRACTOR.   
2. After checking and verifying all field measurements, transmit all Submittals to 

OWNER for approval as follows:   
a) Identify each Submittal by Project name and number, and the Specification 

Section and Article number marked thereon or in the letter of transmittal.  
Unidentifiable Submittals will be returned for proper identification.   

b) Check and stamp Submittals of Subcontractors, Suppliers, and manufacturers 
with CONTRACTOR’S approval prior to transmitting them to Engineer.  
Contractor's stamp of approval shall constitute a representation to Owner and 
Engineer that CONTRACTOR has either determined and verified all 
quantities, dimensions, field construction criteria, materials, catalog numbers, 
and similar data, or CONTRACTOR assumes full responsibility for doing so, 
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and that CONTRACTOR has coordinated each Submittal with the 
requirements of the Work and the Contract Documents.   

c) At the time of each submission, call to the attention of OWNER in the letter of 
transmittal any deviations from the requirements of the Contract Documents.   

d) Make all modifications noted or indicated by ENGINEER and return revised 
prints, copies, or samples until approved.  Direct specific attention in writing, 
or on revised Submittals, to changes other than the modifications called for by 
Engineer on previous Submittals.  After Submittals have been approved, 
submit copies thereof for final distribution.  Prints of approved drawings 
transmitted for final distribution will not be further reviewed and are not to be 
revised.  If errors are discovered during manufacture or fabrication, correct the 
Submittal and resubmit for review.   

e) Following completion of the Work and prior to final payment, furnish record 
documents and approved Samples and Shop Drawings necessary to indicate 
"as constructed" conditions, including field modifications, in the number of 
copies specified.  Furnish additional copies for insertion in Equipment 
instruction books and operating manuals as required.  All such copies shall be 
clearly marked "PROJECT RECORD."  

f) Work requiring a Submittal shall not be commenced or shipped until the 
Submittal has been stamped "Submittal Approved" or "Submittal Approved as 
Noted" by Engineer.   

g) Keep a copy or sample of each Submittal in good order at the site.   
3. Quantity Requirements 

a) Except as otherwise specified, transmit all manufacturers’ or fabricators’ Shop 
Drawings in the quantity as follows:   
i) Submittals shall be submitted electronically in pdf format. 
ii) As-Constructed Prints: 2 printed copies to Engineer.   

b) Owner may copy and use for internal operations and staff training purposes 
any and all document Submittals required by this Contract and approved for 
final distribution, whether or not such documents are copyrighted, at no 
additional cost to Owner.  If permission to copy any such Submittal for the 
purposes stated is unreasonably withheld from OWNER by CONTRACTOR 
or any Subcontractor, manufacturer, or Supplier, CONTRACTOR shall 
provide 5 copies plus the number of copies required by CONTRACTOR to 
Engineer for final distribution. 

4. Copies of the Equipment erection drawings and other Submittals required for the 
installation of Equipment furnished by others under separate contract for 
installation under this Contract will be transmitted to CONTRACTOR by 
Engineer in the final distribution of such Submittals.   

5. Information to Manufacturer's District Office:  Manufacturers and Suppliers of 
Equipment and Materials shall furnish copies of all agreements, drawings, 
specifications, operating instructions, correspondence, and other matters 
associated with this Contract to the manufacturer's district office servicing the 
Owner.  Insofar as practicable, all business matters relative to Equipment and 
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Materials included in this Contract shall be conducted through such local district 
offices.   

 
D. ENGINEER’S Review 

 
1. ENGINEER will review and return Submittals to CONTRACTOR with 

appropriate notations.  Instruction books and similar Submittals will be reviewed 
by ENGINEER for general content but not for detailed substance.   

2. ENGINEER'S approval of Submittals will not relieve CONTRACTOR from 
CONTRACTOR'S responsibility as stated in the General Conditions. 

3. ENGINEER shall review each submittal a maximum of 2 times at no cost to the 
CONTRACTOR, not including record copies of submittals.  CONTRACTOR 
shall be responsible for the cost of ENGINEER'S review of any submittal after the 
second review of a particular submittal.  The cost of any such reviews will be 
billed to the CONTRACTOR at a rate of $221.00 per hour and at a minimum of 1 
hour each review after the second submittal.  Any outstanding amount due to 
Engineer shall be withheld from the final payment to the CONTRACTOR. 

 
E. Submittal Action Stamp 

 
1. ENGINEER’S review action stamp, appropriately completed, will appear on all 

Submittals of Contractor when returned by ENGINEER.  Review status 
designations listed on Engineer's action stamp are defined as follows:   
a) APPROVED:  Signifies Equipment or Material represented by the Submittal 

conforms with the design concept and complies with the intent of the Contract 
Documents and is approved for incorporation in the Work.  CONTRACTOR 
is to proceed with fabrication or procurement of the items and with related 
Work.  Copies of the Submittal are to be transmitted to Engineer for final 
distribution.   

b) APPROVED AS NOTED: Signifies Equipment and Material represented by 
the Submittal conforms with the design concept and complies with the intent 
of the Contract Documents and is approved for incorporation in the Work in 
accordance with Engineer's notations.  CONTRACTOR is to proceed with 
fabrication or procurement of the items and with related Work in accordance 
with Engineer's notations.   

c) REVISE AND RESUBMIT: Signifies Equipment and Material represented by 
the Submittal appears to conform with the design concept and comply with the 
intent of the Contract Documents but information is either insufficient in 
detail or contains discrepancies which prevent ENGINEER from completing 
his review.  CONTRACTOR is to resubmit revised information responsive to 
ENGINEER'S annotations on the returned Submittal or written in the letter of 
transmittal.  Fabrication or procurement of items represented by the Submittal 
and related Work is not to proceed until the Submittal is approved.   

d) REJECTED: Signifies Equipment and Material represented by the Submittal 
does not conform with the design concept or comply with the intent of the 
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Contract Documents and is disapproved for use in the Work.  
CONTRACTOR is to provide Submittals responsive to the Contract 
Documents.   

e) FOR REFERENCE, NO APPROVAL REQUIRED: Signifies Submittals 
which are for supplementary information only; pamphlets, general 
information sheets, catalog cuts, standard sheets, bulletins and similar data, all 
of which are useful to ENGINEER or OWNER in design, operation, or 
maintenance, but which by their nature do not constitute a basis for 
determining that items represented thereby conform with the design concept 
or comply with the intent of the Contract Documents.  ENGINEER reviews 
such Submittals for general content but not for substance.   

 
1.4 INFORMATIONAL SUBMITTALS 
 

A. Informational Submittals will be submitted to the OWNER and are comprised of 
technical reports, administrative Submittals, and guarantees which relate to the Work, 
but do not require ENGINEER approval prior to proceeding with the Work.   

 
B. Informational Submittals include: 

 
1. Field test reports 
2. Certification on Materials 
3. Soil test reports 
4. Temperature records 
5. Job progress schedules.   
6. Equipment and Material delivery schedules 
7. Progress photographs 
8. Warranties and guarantees 

 
C. Transmittal of Informational Submittals 

 
1. All informational Submittals furnished by SUBCONTRACTOR, manufacturers, 

and Suppliers shall be submitted to OWNER by CONTRACTOR unless 
otherwise specified.   
a) Identify each informational Submittal by Project name and number, and the 

Specification Section and submittal number marked thereon or in the letter of 
transmittal.  Unidentifiable Submittals will be returned for proper 
identification.   

b) At the time of each submission, call to the attention of OWNER in the letter of 
transmittal any deviations from the requirements of the Contract Documents.  

2. Quantity Requirements 
a) Except as otherwise specified, transmit all manufacturers’ or fabricators’ Shop 

Drawings in the quantity as follows:   
i) Submittals shall be submitted electronically in pdf format. 

3. Test Reports:   
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a) Responsibilities of CONTRACTOR, OWNER, and ENGINEER regarding 
tests and inspections of Equipment and Materials and completed Work are set 
forth elsewhere in these Contract Documents.   

b) The party specified responsible for testing or inspection shall in each case, 
unless otherwise specified, arrange for the testing laboratory or reporting 
agency to distribute digital copies of the test reports as follows:   
i) OWNER 
ii) ENGINEER 
iii) Resident Project Representative 
iv) CONTRACTOR 
v) Manufacturer or Supplier 

 
D. Engineer's Review 

 
1. ENGINEER will review informational Submittals for indications of Work or 

Material deficiencies.   
2. ENGINEER will respond to CONTRACTOR on those informational Submittals 

which indicate Work or Material deficiency.   
 
PART 2  - PRODUCTS - NOT APPLICABLE 
 
PART 3  - EXECUTION - NOT APPLICABLE 
 
 
 

***** END OF SECTION *****
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SECTION 014500 

QUALITY CONTROL 
 

PART 1  - GENERAL 
 

1.1 SUMMARY 
 

A. This section includes administrative and procedural requirements for quality-control 
services. 

 

B. Quality-control services include inspections, tests, and related actions, including 
reports performed by Contractor, by independent agencies, and by governing 
authorities.  Quality-control services do not include contract enforcement activities 
performed by OWNER. 

 

C. Inspection and testing services by an agency qualified under paragraph 1.4 herein are 
required to verify compliance with requirements specified or indicated.  These services 
do not relieve Contractor of responsibility for compliance with Contract Document 
requirements. 

 

D. Requirements of this Section relate to customized fabrication and installation 
procedures, not production of standard products. 

 

1. Specific quality-control requirements for individual construction activities are 
specified in the Sections that specify those activities.  Requirements in those 
Sections may also cover production of standard products. 

2. Specified inspections, tests, and related actions do not limit Contractor’s quality-
control procedures that facilitate compliance with Contract Document 
requirements. 

3. Requirements for Contractor to provide quality-control services required by 
Engineer, Owner, or authorities having jurisdiction are not limited by provision of 
this Section. 

 

E. Related Sections:  The following sections contain requirements that relate to this 
section: 

 

1. Section 013300 (Submittals).  
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1.2 RESPONSIBILITIES 
 

A. Contractor Responsibilities:  Unless otherwise indicated as the responsibility of another 
identified entity, Contractor shall provide inspections, tests, and other quality-control 
services specified elsewhere in the Contract Documents and required by authorities 
having jurisdiction.  Costs for these services are included in the Contract Price. 

 

1. Where individual sections specifically indicate that certain inspections, tests, and 
other quality-control services are the CONTRACTOR'S responsibility, the 
CONTRACTOR shall employ and pay a qualified independent testing agency to 
perform quality-control services.  Costs for these services are included in the 
Contract Price. 

2. Where individual sections specifically indicate that certain inspections, tests, and 
other quality-control services are the OWNER'S responsibility, the OWNER will 
employ and pay a qualified independent testing agency to perform those services. 

 

a) Where the OWNER has engaged a testing agency for testing and inspecting part 
of the Work, and the CONTRACTOR is also required to engage an entity for 
the same or related element, the CONTRACTOR shall not employ the entity 
engaged by the Owner, unless agreed to in writing by the OWNER. 

 

B. Retesting:  The CONTRACTOR is responsible for retesting where results of 
inspections, tests, or other quality control services prove unsatisfactory and indicate 
noncompliance with Contract Document requirements, regardless of whether the 
original test was Contractor's responsibility.  CONTRACTOR shall retest with an 
agency qualified under paragraph 1.4 herein.  

 

1. The cost of retesting, revising, or replacing construction by the Contractor, is the 
Contractor's responsibility where required tests performed on original construction 
indicated noncompliance with Contract Document requirements. 

 

C. Associated Services:  Cooperate with testing agencies performing required inspections, 
tests, and similar services, and provide reasonable auxiliary services as requested. 
Notify the agency sufficiently in advance of operations to permit assignment of 
personnel.  Auxiliary services required include, but are not limited to, the following: 

 

1. Provide access to the Work. 
2. Furnish incidental labor and facilities necessary to facilitate inspections and tests. 
3. Take adequate quantities of representative samples of materials that require testing 

or assist the agency in taking samples. 
4. Provide facilities for storage and curing of test samples. 
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5. Deliver samples to testing laboratories. 
6. Provide the testing agency with a preliminary design mix proposed for use for 

materials mixes that require control by the testing agency. 
7. Provide security and protection of samples and test equipment at the project site. 

 

D. Duties of the Testing Agency:  The independent agency engaged to perform 
inspections, sampling, and testing of materials and construction specified in individual 
Sections shall cooperate with the Engineer and the CONTRACTOR in performance of 
the agency's duties. The testing agency shall provide qualified personnel to perform 
required inspections and tests, and shall be otherwise qualified under paragraph 1.4 
herein. 

 

1. The agency shall notify the Engineer and the CONTRACTOR promptly of 
irregularities or deficiencies observed in the Work during performance of its 
services. 

2. The agency is not authorized to release, revoke, alter, or enlarge requirements of 
the Contract Documents or approve or accept any portion of the Work. 

3. The agency shall not perform any duties of the CONTRACTOR. 
 

E. Coordination:  Coordinate the sequence of activities to accommodate required services 
with a minimum of delay.  Coordinate activities to avoid the necessity of removing and 
replacing construction to accommodate inspections and tests. 

 

1. The CONTRACTOR is responsible for scheduling times for inspections, tests, 
taking samples, and similar activities. 

 

1.3 SUBMITTALS 
 

A. Unless CONTRACTOR is responsible for this service, the independent testing agency 
shall submit a certified written report to the OWNER, in duplicate, of each inspection, 
test, or similar service.   

 

1. Submit additional copies of each written report directly to the governing authority, 
when the authority so directs. 

2. Report Data:  Written reports of each inspection, test, or similar service include, 
but are not limited to, the following: 

 

a) Date of issue. 
b) Project title and number. 
c) Name, address, and telephone number of testing agency. 
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d) Dates and locations of samples and tests or inspections. 
e) Names of individuals making the inspection or test. 
f) Designation of the Work and test method.  
g) Identification of product and Specification section. 
h) Complete inspection or test data. 
i) Test results and an interpretation of test results. 
j) Ambient conditions at the time of sample taking and testing. 
k) Comments or professional opinion on whether inspected or tested Work 

complies with Contract Document requirements. 
l) Name and signature of laboratory inspector. 
m) Recommendations on retesting. 

 

1.4 QUALITY ASSURANCE 
 

1. Qualifications for Service Agencies:  Engage inspection and testing service 
agencies, including independent testing laboratories, that are prequalified as 
complying with the American Council of Independent Laboratories' 
"Recommended Requirements for Independent Laboratory Qualification," or 
equivalent evidence of qualifications acceptable to OWNER and ENGINEER for 
approval, and that specialize in the types of inspections and tests to be performed.  
Each independent inspection and testing agency engaged on the project shall be 
authorized by authorities having jurisdiction to operate in the state of New Mexico. 

 

PART 2  - PRODUCTS (NOT APPLICABLE) 
 

PART 3  -  EXECUTION 
 

3.1 REPAIR AND PROTECTION 
 

A. General:  Upon completion of inspection, testing, sample taking and similar services, 
repair damaged construction and restore substrates and finishes. 

 

B. Protect construction exposed by or for quality-control service activities, and protect 
repaired construction. 

 

C. Repair and protection is Contractor's responsibility, regardless of the assignment of 
responsibility for inspection, testing, or similar services. 

END OF SECTION 014500
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SECTION 014523 
TESTING AND INSPECTING SERVICES 

 

PART 1  -  GENERAL 
 

1.1 SUMMARY 
 

A. Section Includes: 
 

1. This Section defines the responsibilities of the various agencies or parties 
performing testing services as specified herein or required by the Contract 
Documents. 

2. Specific testing requirements are described and quantified in the individual 
Sections of these Specifications.   

 

1.2 REFERENCES 
 
A. Reference Standards – Comply with the requirements of all reference standards, codes, 

ordinances, rules, and regulations contained in the various Sections of the 
Specifications, except where more stringent requirements are listed herein or otherwise 
by the Contract Documents. 

 

1.3 DEFINITIONS 
 
A. Additional or Alternative Tests and Inspections – Tests or inspections requested by 

OWNER which are in addition to the Quality Assurance Tests and inspections specified 
herein or in other Sections of these Specifications. 

 

B. Code Compliance Tests and Inspections – Mandatory tests or inspections required by 
codes or ordinances, or by the State of New Mexico or other authorities having 
jurisdiction. 

 

C. Contractor’s Convenience Tests – Tests performed exclusively for the Contractor’s 
convenience or information.  Additional concrete test cylinders taken on behalf of the 
Contractor to determine early break strength are considered Contractor convenience 
tests. 

 

D. Quality Assurance Tests – All tests performed by the OWNER or it’s agents to confirm 
the quality of the constructed project and ensure the Contractor’s work is in compliance 
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with the project Specifications and Contract Documents. 
 

E. Quality Control Tests – All tests required for product submittal as specified herein or 
elsewhere in the Contract Documents which are performed by the Contractor’s 
independent testing agency.   Any field tests required by the Contractor and for the 
Contractor to provide for control of his work and ensure conformance with the 
requirements of the Contract Documents.  

 

F. Retesting – Subsequent testing or inspections of the Work or any portion of the Work 
for which initial testing has indicated non-compliance with the Contract Documents or 
with applicable codes, ordinances, rules, and regulations. 

 

G. Soils Engineer – The geotechnical consultant employed by the OWNER to perform the 
subsurface soils and foundation investigation for use in the preparation of this Project.  
The Soils Engineer may or may not be the same person or entity as the testing agency 
that performs quality control testing employed by the Contractor during the 
construction of the Work. 

 

H. Testing Agency – The organization or entity employed under the terms of this Section 
to perform materials testing specified herein and in other Sections of the Specifications.  
This organization or entity may also be referred to in the Contract Documents as the 
“testing agency” or the “testing laboratory”. 

 

1.4 PAYMENT FOR TESTS AND INSPECTIONS 
 

A. Quality Control Tests – Paid for by the Contractor 
 

B. Code Compliance Tests and Inspections – Paid for by the Contractor 
 

C. Contractor’s Convenience Tests – Paid for by the Contractor 
 

D. Quality Assurance or Alternative Tests and Inspections – Paid for by the Owner. If the 
materials or work tested is found to be in compliance with the Contract Documents; 
otherwise, paid for by the Contractor.  

 

E. Retesting – Paid for by the Contractor. 
 

F. Initial Quality Assurance Testing – Paid for by the Owner 
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1.5 SUBMITTALS 
 

A. Test Reports   
 

1. A copy of all test reports will be promptly delivered by the testing agency directly 
to the following parties: 
a) Owner’s Project Representative 
b) Engineer 
c) Contractor  

 

2. The testing agency will submit written reports of all testing on a not less than 
weekly basis.  Written reports of each test will include, but not be limited to: 
a) Date of issue 
b) Project title and number 
c) Date and location of samples and tests 
d) Name(s) of individual(s) performing the test 
e) Designation of the work and test method 
f) Complete test data and results 

 

1.6 TESTING AGENCY   
 

A. Personnel – Testing services will be performed only by trained and experienced 
technicians currently qualified for the work they are to perform.  Documentation of 
such training will be submitted to the Owner’s Representative upon request.   

 

1.7 PRODUCTS 
 

A. (Unused) 
 

1.8 EXECUTION 
 

A. (Unused) 
 

1.9 COOPERATION WITH TESTING AGENCY 
 

A. Access To The Work – Representative of the testing agency or other legally constituted 
testing personnel shall have unrestricted access to the site and all other locations where 
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the Work is in progress, including borrow areas, batch plants, material yards, or other 
locations where materials are being obtained or stored. 

 

1.10 TESTING PROCEDURES 
 

A. General – Gathering of specimens or samples, measuring, and testing of all materials, 
products, or other work shall be performed according to the procedures of the 
referenced standard test method. 

 

B. Taking Specimens – Unless otherwise indicated, all specimens and samples for testing 
will be taken by testing agency personnel, either at the source of the material or at the 
site for work in progress as applicable for the test method or procedure. 

 

C. Delivery of Specimens – Unless otherwise indicated, pick-up and delivery of 
specimens or samples to the testing agency’s laboratory will be done by the agency’s 
personnel.   

 

D. Non-Complying Work 
 

1. When initial tests indicate non-compliance of the Work or any portion thereof, the 
non-complying portion shall be removed, replaced, or reworked, and retested.   

 

2. Do not proceed with additional work until the non-complying work has been 
retested and found to be in compliance. 

 
E. Additional Quality Control, Quality Assurance, or Alternative Tests 

 

1. The Owner’s Representative reserves the right to require additional quality control, 
quality assurance or alternative tests of materials or work for which he has reason 
to believe may not be in compliance with the requirements of the Contract 
Documents. 

2. Payment of additional or alternative tests will be determined as provided herein 
above.  See 1.04, Item D in this Section. 

 

1.11 QUALITY CONTROL SAMPLING AND TESTING 
 

A. Carefully examine the individual Sections of these Specifications for complete testing 
requirements and testing frequency.   

 
B. The Contractor is responsible for timely notification of the testing agency for quality 
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assurance tests (quality control testing is by the contractor and for the contractor and 
notification not necessary) listed in the individual Sections. 

 

 

 

***** END OF SECTION *****
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SECTION 014300 
QUALITY ASSURANCE 

PART 2  - – GENERAL 
 

SECTION INCLUDES 

 

A. Quality assurance criteria. 
 

2.2 RELATED SECTIONS 
 

A. Section 014500 – Quality Control. 
 

B. This section describes requirements applicable to all Sections within Divisions 02 to 16. 
 

2.3 REFERENCES 
 

A. Current member in good standing of their respective professional or industry organization 
and certified to perform specified services. 
 

2.4 QUALITY ASSURANCE 
 

A. Cooperate with testing organization services as specified in Section 014500 – Quality 
Control. 
 

B. Testing organization:  Current member in good standing of their respective professional or 
industry organization and certified to perform specified services. 
 

C. Comply with applicable procedures and standards of the certification sponsoring 
association. 
 

D. Perform services under direction of supervisor qualified under certification requirements 
of sponsoring association.  A Supervisor shall be required on site at all times that work is 
being performed. 
 

E. Qualifications: 
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1. Delivery drivers:  Site orientation required. 
2. Workers: Provide adequate workforce training through meetings and demonstrations. 

Site orientation required.  Workers to provide proof of qualifications (necessary 
training and skills) of skill set needed for the work assignment.  Journeyman shall 
provide certificate copies.  Apprentices shall provide certificate copies and sponsor.  
Unqualified people will not be used for the work. 

3. Supervisor: Provide a designated experienced person on site with construction 
experience for the work being performed throughout the project for consultation and 
supervision purposes.   

F. Meet the Quality Assurance requirements in individual specifications and on the 
Inspection and Test Plans contained in the appendix to the specifications. 

 
PART 3  - – PRODUCTS  (NOT APPLICABLE) 
 

PART 4  - – EXECUTION (NOT APPLICABLE) 
 

 

END OF SECTION 01430
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SECTION 01500 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

PART 1: GENERAL 

7. SUMMARY 

A. The CONTRACTOR is responsible for erecting construction facilities and 
temporary controls necessary for the safe and efficient performance and completion 
of the project WORK. 

B. Temporary controls are required during the term of the contract for the protection 
of the environment and the health and safety of workers and general public. 

C. CONTRACTOR shall furnish all equipment, materials, tools, accessories, 
incidentals, labor, and perform all WORK for the installation of equipment and 
construction of facilities, including their maintenance and operation during the term 
of the contract. 

D. CONTRACTOR shall perform WORK as specified in this SPECIFICATION and 
as required by OWNER. CONTRACTOR shall maintain equipment and 
accessories in clean, safe, and sanitary condition at all times until completion of the 
contract. 

8. GENERAL REQUIREMENTS 

A. Construction facilities and temporary controls to be provided by the 
CONTRACTOR include the following: 

1. CONTRACTOR’S Field Workshops, Stores, and Offices; 

2. Parking Areas; 

3. Temporary Construction Roads; 

4. Temporary Drainage Facilities; 

5. Storage of Materials and Equipment; 

6. Construction Equipment; 

7. Temporary Sanitary Facilities; 

8. Temporary Electric Power and Telephone Service; 
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9. Temporary Water; 

10. First Aid Facilities; 

11. Security, Barriers, and Access; 

12. Dust Control; 

13. Pollution Control; 

14. Traffic and Safety Controls; and 

15. Erosion Control. 

B. CONTRACTOR shall construct, install, maintain, and operate construction 
facilities in accordance with the applicable federal, state, and local laws, rules, and 
regulations. 

C. CONTRACTOR shall furnish, install, construct, operate, maintain, remove, and 
dispose of construction related facilities, as specified in this SPECIFICATION, and 
as required by OWNER for the completion of the WORK. 

D. CONTRACTOR shall locate and maintain construction facilities in a clean, safe, 
and sanitary condition at all times until completion of the WORK. 

E. Requirements specified herein are in addition to any requirements specified 
elsewhere in the contract documents. 

F. CONTRACTOR shall minimize land disturbances related to the construction 
facilities to the greatest extent possible and restore land to the extent reasonable and 
practical, to its original contours by grading to provide positive drainage and by 
seeding the area to match with existing vegetation or as specified elsewhere. 

G. CONTRACTOR shall design and construct utilities to provide uninterrupted 
service. 

H. Construction facilities must meet the requirements for all-weather service. 

9. CONTRACTOR’S FIELD WORKSHOPS, STORES, AND OFFICES 

A. The CONTRACTOR shall provide adequate workshops, offices, and other 
buildings and structures for the completion of the WORK as designated in the 
contract documents for CONTRACTOR’S own staff. 

B. The areas will be designated on the DRAWINGS or by the OWNER and 
ENGINEER.  
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C. Such workshops and offices, etc., shall be maintained in a neat and orderly 
condition throughout the duration of the WORK to the satisfaction of the 
ENGINEER and OWNER. 

10. PARKING AREAS 

A. OWNER will provide parking area for maintenance and delivery vehicles, 
CONTRACTOR’S representatives, and other authorized visitors, as approved by 
OWNER. 

11. TEMPORARY CONSTRUCTION ROADS 

A. Temporary roads are existing roads that are improved or new roads constructed by 
the CONTRACTOR for convenience of CONTRACTOR in the performance of the 
WORK. 

B. All temporary construction roads that the CONTRACTOR may require to complete 
the WORK shall be constructed at the CONTRACTOR'S expense.  

C. The location of any temporary roads, or portions thereof, on the site shall be subject 
to the OWNER'S and ENGINEER'S approval prior to construction.  

D. The CONTRACTOR may be required to regrade and reclaim any or all temporary 
construction roads, at the discretion of the OWNER. 

E. CONTRACTOR shall coordinate construction with OWNER. 

F. Keep erosion to a minimum and maintain suitable grade and radii of curves to 
facilitate ease of movement of vehicles and equipment. 

G. Furnish and install longitudinal and cross drainage facilities including, but not 
limited to, ditches, structures, and culverts. 

H. Clean equipment so that mud or dirt is not carried onto public roads. Clean mud or 
dirt transported by equipment from paved roads both on-site and off-site. 

12. TEMPORARY DRAINAGE FACILITIES 

A. Adequate drainage facilities in the form of ditches, culverts, or other conduits shall 
be installed as necessary to maintain temporary construction or access roads.  

B. These temporary drainage facilities shall be constructed to the satisfaction of the 
ENGINEER and OWNER. 

C. Provide adequate surface water controls using Best Management Practices (BMPs) 
to prevent sediment transport to existing waterways. 

13. STORAGE OF MATERIALS AND EQUIPMENT 
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A. Make arrangements for storage areas for materials and equipment. Locations and 
configurations of such facilities are subject to the acceptance of OWNER. 

B. Confine all operations, including storage of materials, to approved area. 
CONTRACTOR is liable for any and all damage caused during such use of property 
of the OWNER or others. Store materials in accordance with manufacturer’s 
instructions when applicable. 

C. Store materials and equipment within boundaries of designated areas. Storage of 
gasoline or similar fuels must conform to Occupational Safety and Health 
Administration (OSHA) and state and local regulations and be limited to the areas 
approved for this purpose by the OWNER. 

D. Keep all storage and staging areas clean and free of accumulated waste. 

14. CONSTRUCTION EQUIPMENT 

A. Erect, equip, and maintain all construction equipment in accordance with all 
applicable statutes, laws, ordinances, rules and regulations or OWNER or other 
authority having jurisdiction. 

B. Provide and maintain scaffolding, staging, hoists, barricades, and similar 
equipment required for performance of the WORK. Provide hoists or similar 
equipment with operators and signals, as required. 

C. Provide, maintain, and remove upon completion of the WORK, all temporary 
rigging, scaffolding, hoisting equipment, debris boxes, barricades around openings 
and excavations, fences, ladders, and all other temporary WORK, as required for 
all WORK, unless otherwise directed by OWNER. 

D. Construction equipment and temporary WORK must conform to all the 
requirements of state, county, and local authorities, OSHA, and underwriters, 
which pertain to operation, safety, and fire hazard. Furnish and install all items 
necessary for conformity with such requirements, whether or not called for under 
separate sections of these SPECIFICATIONS. 

15. TEMPORARY SANITARY FACILITIES 

A. The CONTRACTOR shall provide and maintain adequate sanitary facilities at the 
site for use by all employees and persons engaged in the WORK, including sub-
contractors, their employees and authorized visitors.  

B. The CONTRACTOR shall ensure that the facilities are in compliance with local 
public health standards and regulations, and to the satisfaction of the ENGINEER 
and OWNER. Sanitary facilities include enclosed chemical toilets and washing 
facilities. Open pit or trench latrines are not permitted. 
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C. Locate sanitary facilities as approved by OWNER, and maintain temporary sanitary 
facilities and enclosures in a sanitary condition during the entire course of the 
WORK to comply with applicable regulatory agency requirements. 

16. TEMPORARY ELECTRIC POWER AND TELEPHONE SERVICE 

A. Provide and maintain during the course of the WORK all electrical power 
requirements to facilitate the work of all trades and services associated with the 
WORK. 

B. Do not create a safety hazard nor interfere with operation and maintenance of 
existing facilities. 

C. Install all temporary wiring in accordance with the applicable requirements of the 
local electrical code. 

D. Provide power and lighting to field offices and for WORK as required. 

17. TEMPORARY WATER 

A. No potable water is available on the site. Temporary water for potable use shall be 
provided by the CONTRACTOR at no additional cost to the OWNER. 

B. Construction water shall be available from on-site sources to the CONTRACTOR 
at no cost from the OWNER. 

C. Make all arrangements for water. 

D. Make all arrangements for water needs from an off-site supplier for emergencies. 

18. FIRST AID FACILITIES 

A. Provide first aid equipment and supplies to serve all CONTRACTOR personnel at 
the site. 

19. SECURITY, BARRIERS, AND ACCESS 

A. Make all necessary provisions and be responsible for the security of the WORK 
and the site until final inspection and acceptance of the WORK unless otherwise 
approved by OWNER. Provide temporary fencing and gating in areas where 
permanent fencing is temporarily removed for execution of the WORK. 

B. Provide adequate barricades and barriers required by governing authorities for 
public rights-of-way and access. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from 
damage. 
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D. Maintain existing access road to construction site as needed to serve construction 
area and adjacent properties. 

E. Construct temporary accesses to construction areas as needed to allow the safe and 
expedient construction of project components. 

F. Provide for temporary parking areas within the project site to accommodate 
construction personnel and equipment. 

20. DUST CONTROL 

A. Provide dust control measures specified in these SPECIFICATIONS. 

B. Transport water; furnish required equipment, additives, accessories, and incidentals 
for carrying out proper and efficient measures wherever and as often as necessary 
to reduce fugitive dust and to prevent dust originating from construction operations 
throughout the duration of the WORK, or as required by OWNER. 

C. Apply water by means of pressure-type distributors or pipelines equipped with a 
spray system or hoses with nozzles that will insure a uniform application of water. 

D. All equipment used for the application of water shall be equipped with a positive 
means of shut-off. 

E. Provide adequate dust suppression equipment at the site in operating condition for 
applying water at the site during construction. 

21. POLLUTION CONTROL 

A. Pollution of Waterways: Perform WORK using methods that prevent entrance or 
accidental spillage of solid or liquid matter, contaminants, debris and other 
objectionable pollutants and wastes into streams, watercourses, flowing or dry, and 
underground water sources. Such pollutants and wastes will include, but will not 
be restricted to, refuse, earth and earth products, garbage, cement, concrete, sewage 
effluent, industrial waste, radioactive substances, hazardous chemicals, oil and 
other petroleum products, aggregate processing tailings, and mineral salts. Dispose 
of pollutants and wastes in accordance with applicable permit provisions or in a 
manner acceptable to and approved by OWNER. 

22. TRAFFIC AND SAFETY CONTROLS 

A. Provide traffic and safety controls for all construction activities, including 
geosynthetics installation. 

B. Post construction areas and roads with traffic control signs or devices used for 
protection of workers, the public, and equipment. The signs or devices must 
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conform to the American National Standards Institute, Manual on Uniform Traffic 
Control Devices for Streets and Highways. 

C. Remove signs or traffic control devices as soon as they have served their purpose. 
It is particularly important to remove any markings on road surfaces which under 
conditions of poor visibility could cause a driver to turn off the road or into traffic 
moving in the opposite direction. 

D. Barricades installed for the protection of employees must conform to the portions 
of the American National Standards Institute, Manual on Uniform Traffic Control 
Devices for Streets and Highways, relating to barricades. 

E. Material Haul on Public Roads: Follow all requirements stated in the permits for 
using public roads for hauling materials to the site. 

F. Provide flag persons, properly equipped with International Orange protective 
clothing and flags, as necessary, to direct or divert pedestrian or vehicular traffic. 

G. Construct and maintain fences, planking, barricades, lights, shoring, and warning 
signs as required by local authorities and federal and state ordinances, and as 
required, to protect OWNER’S property from injury or loss and as necessary for 
the protection of the public, and provide walks around any obstructions made in a 
public place for carrying on the WORK covered in this contract. Leave all such 
protection in place and maintained until removal is authorized by OWNER. 

H. Guard and protect all workers, pedestrians, and the public from excavations, 
blasting operations, construction equipment, all obstructions and other dangerous 
items or areas by means of adequate railings, guard rails, temporary walks, 
barricades, warning signs, sirens, directional signs, overhead protection, planking, 
decking, danger lights, etc. 

23. TEMPORARY EROSION CONTROL 

A. Terrain Protection 

1. Manage and control all borrow areas and WORK areas to prevent and/or 
limit sediment from entering waters or lands adjacent to the Work Site. 

2. Unless earthwork is immediately surfaced, protect all side slopes and 
backslopes immediately upon completion of final grading. 

3. Plan and execute earthwork in a manner to minimize the exposure duration 
of unprotected soils. 

4. Prior to demobilization from the Work Site, CONTRACTOR shall regrade 
all areas that were disturbed by clearing or construction operations, 
including all stockpile sites. Regrading shall include temporary construction 
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facilities such as haul roads and foundation areas for temporary 
structures/buildings. Areas shall be regraded to the satisfaction of the 
OWNER and/or CONSTRUCTION MANAGER, including the placement 
of permanent erosion protection measures as needed. 

B. Surface Water Runoff Protection 

1. Use methods necessary to effectively prevent and/or limit erosion and to 
control sedimentation for periods of surface water runoff, including the 
following: 
a. Physically slow discharge and volume rates of surface water runoff 

by construction of diversion ditches, terraces, cofferdams, and 
berms. 

b. Do not borrow soils from areas where environmental controls are 
not possible. 

c. Protect side slopes and backslopes as soon as rough grading is 
completed by diverting surface runoff and/or establishing runoff 
drop structures and channels, lined as necessary, to prevent erosion 
of said slopes. Remove temporary protection measures before final 
grading. 

d. All access and haul roads used during the Contract WORK shall 
have cross drains installed in drainageways. Temporary stream 
channel crossings shall be constructed, maintained, and removed in 
a manner that will not result in unnecessary pollution. Access and 
haul road surfaces shall be kept free-draining. Concentrated water 
discharges shall be directed into water courses that are stable and/or 
piped to stable outfall locations. 

24. WATER CONTROL 

A. Provide water control facilities as necessary to perform WORK in dry conditions 
and protect completed WORK from damage due to standing or flowing water. 

25. PROTECTION OF INSTALLED WORK 

A. Protect installed WORK from damage. Provide special protection where specified 
in individual SPECIFICATION sections. 

B. Provide temporary and removable protection for installed products. Control activity 
in immediate WORK area to prevent damage. 

26. SHUT-DOWN TIME OF SERVICES 

A. Do not disconnect or shut down any part of the existing utilities and services except 
by express permission of OWNER. 
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27. MAINTENANCE 

A. Maintain all construction facilities, utilities, temporary roads, services to office, 
temporary controls and the like in good working condition as required by OWNER 
during the term of the contract. 

28. PROGRESS CLEANING AND WASTE REMOVAL 

A. Maintain areas free of waste materials, debris, and rubbish. Maintain site in a clean 
and orderly condition. 

B. Finish and clean up individual portions of the project as they are completed. 

29. STATUS AT COMPLETION 

A. Upon completion of the WORK or when required by OWNER: 

1. Repair damage to roads caused by or resulting from the CONTRACTOR’S 
WORK. 

2. Remove and dispose of all construction facilities including office trailers, 
and other facilities and utilities including all concrete foundations. 
Similarly, all areas utilized for temporary facilities shall be returned to 
substantially their near original, natural state, or as otherwise indicated or 
directed. 

3. Obliterate temporary roads built for CONTRACTOR’S convenience and 
restore the area to near original conditions to the extent practicable unless 
otherwise approved by the OWNER. 

4. Remove all temporary controls and restore disturbed areas as required by 
OWNER. 

PART 2: MATERIALS (NOT USED) 

PART 3: EXECUTION (NOT USED) 

 

***END OF SECTION*** 
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SECTION 01680 

WORK SITE CLEANUP 

PART 1: GENERAL 

1.01 DESCRIPTION 

A. This SPECIFICATION section covers the furnishing of all labor, materials, equipment, 
tools, and services incidental to Work Site cleanup during construction and for final cleanup of 
the Work Site prior to acceptance of the contract WORK. 

PART 2: MATERIALS (NOT USED) 

PART 3: EXECUTION 

3.01 CLEANUP DURING CONSTRUCTION 

A. The OWNER requires that the entire Work Site be kept in a neat and orderly condition. 
The OWNER (and/or ENGINEER) may, at any time during construction, order a general 
cleanup of the Work Site. 

B. CONTRACTOR clean-up operations shall be conducted daily. The CONTRACTOR 
shall provide adequate trash receptacles throughout the Work Site. 

C. The CONTRACTOR shall store and dispose of waste, trash, and debris in a safe, 
acceptable manner, in accordance with applicable OWNER’S requirements and local, state, and 
federal laws, rules, and regulations, and as specified elsewhere in these SPECIFICATIONS. 

D. Construction materials shall be neatly stacked by the CONTRACTOR when not in use. 
The CONTRACTOR shall promptly remove splattered concrete, oil, paint, corrosive liquids, and 
cleaning solutions from surfaces to prevent marring or other damage. 

E. The CONTRACTOR shall keep all equipment and materials within construction limits or 
road areas and protect the OWNER’S property (and other private property) from damage due to 
construction activities. 

3.02 FINAL SITE CLEANUP 

A. Before final inspection by the OWNER (and/or ENGINEER), all construction wastes and 
unused materials, dunnage, and debris resulting from the contract WORK shall be removed from 
the Work Site by the CONTRACTOR. All temporary facilities and borrow areas disturbed by 
CONTRACTOR shall be reclaimed by CONTRACTOR. 

***END OF SECTION*** 
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SECTION 01705 

PROJECT RECORD DOCUMENTS 

PART 1: GENERAL 

1.01 DESCRIPTION 

A. This SPECIFICATION section covers the preparation, maintenance, completion, and 
submission of all project Record DRAWINGS, SPECIFICATIONS, and related documents. The 
requirements specified herein are in addition to any requirements for record documents specified 
elsewhere in these SPECIFICATIONS. 

PART 2: MATERIALS (NOT USED) 

PART 3: EXECUTION 

3.01 MAINTENANCE OF RECORD DOCUMENTS 

A. CONTRACTOR shall maintain at the Work Site one or more copies of the following 
project or contract documents for record purposes: 

1. Construction DRAWINGS; 

2. SPECIFICATIONS; 

3. Addenda; 

4. Change Orders; 

5. OWNER’S Field Orders; 

6. Reviewed SHOP DRAWINGS; 

7. Clarifications or Explanatory DRAWINGS and SPECIFICATIONS; 

8. Survey Field Books;  

9. Employee Training Records;  

10. Material Safety Data Sheets (MSDS); and 

11. Miscellaneous Project Correspondence. 

B. CONTRACTOR shall store documents used for record purposes in the field job office or 
other approved location, apart from documents used for construction purposes. 

C. CONTRACTOR shall provide files and racks for storage of documents. 

D. CONTRACTOR shall maintain documents in a clean, dry, legible condition. 



 

GRP HMC ET Cover 
Engineering Analytics, Inc. 
 

 
015719-55 

 

Project Record Documents 
December 1, 2021 

   

E. CONTRACTOR shall not use record documents for construction purposes. 

F. CONTRACTOR shall make documents available at all times for inspection by the 
OWNER. 

3.02 RECORD DRAWINGS 

A. Project Construction Plans: 

1. CONTRACTOR shall maintain reproducible “as-built” or Record DRAWINGS of all 
WORK and sub-contracts continuously as the job progresses. All deviations from the 
DRAWINGS, exact locations of permanent property markers or monuments, services, electrical 
lines, details, and other WORK, shall be finally incorporated into this reproducible set. A 
separate set of prints for this purpose only shall be kept at the Work Site at all times. 

2. Record DRAWINGS shall be kept current and must be so certified by the OWNER at the 
time invoices for progress payments are submitted. 

3. During the course of construction, actual locations shall be identified on the DRAWINGS 
to scale for all runs of instrumentation, piping, and electrical WORK, including all site utilities 
and services installed underground or otherwise concealed. Deviations from the DRAWINGS 
shall be shown in detail. All main runs, whether piping conduit or other, shall be located by 
dimension and elevation. 

4. No WORK shall be permanently concealed until the required information has been 
recorded. 

5. Where the ENGINEER’S construction plans are not of sufficient size, scale, detail, or 
dimensions, the CONTRACTOR shall furnish DRAWINGS of sufficient size, scale, details, and 
dimensions to adequately depict the WORK. 

B. Addenda and Change Orders: 

1. Changes to the DRAWINGS affected by Addenda, Change Orders, or OWNER’S Field 
Orders, shall be incorporated into the reproducible set, and these changes shall be identified by 
Addenda, Change Order, or OWNER’S Field Order number and effective date. 

2. When revised DRAWINGS are issued, as the basis of or along with Addenda, these 
revised DRAWINGS shall be incorporated into the record set with appropriate annotation. 

C. SHOP DRAWINGS: 

1. One complete set of reviewed SHOP DRAWINGS will be collected and maintained by 
the CONTRACTOR for record purposes. 

2. SHOP DRAWINGS shall be filed and maintained separate from the construction plans. 

3.03 RECORD SPECIFICATIONS 

A. Project SPECIFICATIONS: 
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1. The SPECIFICATIONS book for record purposes shall be filed and maintained by the 
CONTRACTOR. 

2. The record SPECIFICATIONS book shall be complete and shall include these 
SPECIFICATIONS, as well as the items listed in Part 3.03.B. 

B. Addenda, Change Orders, and OWNER’S Field Orders: 

1. All Addenda, Change Orders, and OWNER’S Field Orders shall be incorporated into the 
front of the SPECIFICATIONS book in reverse chronological order. The CONTRACTOR shall 
use appropriate page dividers to identify Addenda and Change Orders and to separate Addenda 
from SPECIFICATIONS. 

3.04 SUBMISSION OF DOCUMENTS 

A. At completion of the Project, and before submitting an invoice for final payment, the 
CONTRACTOR shall deliver the record documents, in completed form, to the OWNER. 

B. For Record DRAWINGS, the CONTRACTOR shall include an electronic version of the 
Record DRAWINGS. 

C. Record documents shall be delivered neatly and efficiently packaged. 

D. Submission of record documents shall be accompanied by a transmittal letter, in 
triplicate, and include the following information: 

1. Date of Submission. 

2. Project Title and Number. 

3. CONTRACTOR’S Name and Address. 

4. Title and Number of each Record Document (SHOP DRAWINGS may be grouped in 
basic categories or divisions of WORK). 

5. Certification that each Document, as Submitted, is Complete and Accurate; and 

6. Signature of the CONTRACTOR or Authorized Representative. 

 

 

***END OF SECTION*** 
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SECTION 02220 

EXCAVATION 

PART 1: GENERAL 

1.01 SUMMARY 

A. This section describes the following WORK: 

1. All excavation required to reach planned grades and contours; 

2. All excavation required to install proposed project components; 

3. All excavation required to construct temporary run-on and run-off 
conveyance system including drainage channels, culverts, and other 
necessary measures. 

1.02 TOLERANCES 

A. All excavations shall be constructed within the tolerance as shown on the 
DRAWINGS or described in the SPECIFICATIONS except where dimensions or 
grades are shown or specified as minimum or maximum. All grading shall be 
performed to maintain slopes and drainages as shown in the DRAWINGS. 

1.03 SUBSURFACE CONDITIONS 

A. It shall be the CONTRACTOR’S sole responsibility to investigate and estimate the 
type and quantity of materials and the groundwater conditions that will be 
encountered at the time of construction. 

B. The CONTRACTOR may make arrangements with the OWNER for permission to 
conduct such additional subsurface investigation as may be necessary to verify 
existing conditions. 

1.04 EXCAVATION SAFETY 

A. The CONTRACTOR shall be solely responsible for making all excavations in a 
safe manner. Provide appropriate measures to retain excavation side slopes to 
ensure that persons working in or near the excavation are protected according to 
Occupational Safety and Health Administration (OSHA) and Barrick Health and 
Safety Standards. 

PART 2: MATERIALS (NOT USED) 

PART 3: EXECUTION 
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3.01 PREPARATION, EXAMINATION, AND PROTECTION 

A. Provide construction staking and grade control. Establish and set required lines, 
levels, grade, contours, and datum by construction staking.  

B. Provide for dust control. 
  

C. Locate, identify, and protect all utilities and existing structures from damage 
(including overhead and suspended utilities). 

D. Protect temporary or permanent bench marks, survey stakes, existing structures, 
fences and existing WORK from damage or displacement by excavation equipment 
and vehicular traffic. 

E. Coordinate traffic control and barricades with OWNER. 

F. Coordinate operations and haul routes with OWNER’S operations. 

G. Note that topography shown on DRAWINGS may differ from topography at time 
of construction. 

H. A pre-construction survey shall be performed by the OWNER to document site 
conditions prior to starting WORK. 

I. Perform clearing, grubbing, and stripping (if necessary) in accordance with these 
SPECIFICATIONS. 

J. The CONTRACTOR shall remove all oversize materials as encountered during the 
WORK and relocate oversize materials as directed by the OWNER. Compensation 
for oversize material removal and relocation shall be incidental to the WORK. 

3.02 EXCAVATING, STOCKPILING, AND WASTING TOPSOIL 

A. Excavate topsoil from areas designated for project grading or construction. In 
addition, excavate topsoil from areas designated for use as waste locations for earth 
subsoil material. 

B. Remove lumped soil, vegetative material, boulders, and rocks from the excavated 
topsoil to be stockpiled. 

C. Stockpile, if available, sufficient topsoil material on site to completely cover all 
permanently vegetated areas with six inches of topsoil. Protect stockpile from 
erosion. 

D. Dispose of excess topsoil and waste topsoil, not intended for reuse, at on-site waste 
areas in a manner acceptable to the OWNER and ENGINEER. 
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3.03 EXCAVATING SITE TO PLANNED CONTOURS 

A. Excavate material as required by the grading plan shown on the DRAWINGS and 
as necessary to complete the WORK. Allow for forms, working space, etc., as 
shown or necessary. Excavation carried below the grade lines shown or established 
by the OWNER shall be repaired as specified by the OWNER. Correction of all 
over-excavated areas shall be at the CONTRACTOR’S sole expense. 

B. CONTRACTOR shall assume all responsibility for deductions and conclusions as 
to the nature of the materials to be excavated and the difficulties of making and 
maintaining the required excavations. 

C. Notify OWNER and/or ENGINEER of unexpected subsurface conditions and 
discontinue affected WORK in area until notified to resume WORK. 

D. All necessary precautions shall be taken to preserve the material below and beyond 
the established lines of all excavation in the soundest possible condition. Any 
damage to the WORK beyond the required excavation lines due to wetting, drying, 
or the CONTRACTOR’S operations shall be repaired at the CONTRACTOR’S 
sole expense. 

E. Excavation, shaping, etc., shall be carried out by whatever method is considered 
most suitable, providing it is consistent with producing an acceptable result as 
determined by the OWNER.  

F. Excavation shall be performed under dry conditions.  

G. Limits of excavation to safely accomplish the WORK shall be determined by the 
CONTRACTOR. Any minimum excavation limits shown on the DRAWINGS are 
for the purpose of material identification only and do not necessarily represent safe 
limits. All excavations shall be free of overhangs, and the sidewalls shall be kept 
free of loose material. As a minimum, the CONTRACTOR shall slope all 
excavations to prevent these conditions. 

H. Accurate trimming of the slopes of excavations to be filled will not be required, but 
such excavations shall conform as closely as practical to the established lines and 
grades. 

I. The method of excavation for structures is optional; however, no equipment shall 
be operated within five feet of newly completed construction. Excavation that 
cannot be accomplished without endangering the new structures shall be done with 
hand tools. 

J. For pipe trench excavations, grade trench bottom to provide uniform bearing for 
the entire length of pipe to be installed. Fill in voids, gaps, low points (“dips” or 
“bellys”), and bridging areas within trench bottom and along the entire length of 
pipe. 
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K. The OWNER may direct excavations to be carried below the lines and grades 
shown on the DRAWINGS, if, in the opinion of the OWNER, such WORK is 
necessary to ensure adequate support of the proposed structures. Payment for such 
authorized over-excavation and subsequent backfill shall be made at the applicable 
unit prices for excavation and earth fill. 

L. Subsoil not to be used in the construction of earth fills shall be wasted in areas 
designated by OWNER and in accordance with applicable laws, rules, and 
regulations. 

M. Dry the wasted subsoil materials as necessary to allow the spreading of topsoil and 
seed on the surface of the wasted subsoil. 

N. Wasted earth material shall be graded to drain and blended seamlessly into the 
natural landscape. 

3.04 STOCKPILING MATERIALS 

A. Prevent contamination of the stockpiled materials that are to be reused. 

B. Direct surface water away from stockpiles to prevent erosion or deterioration of 
materials. 

C. Stockpile soil materials in sufficient quantities to meet the project earth fill 
requirements. 

D. Remove stockpile of unused materials. Leave area in a clean and neat condition. 
Grade site surface to prevent free standing surface water. 

3.05 WATER CONTROL 

A. Provide and operate equipment adequate to keep all excavations and trenches free 
of water. 

B. Grade top perimeter of excavation to prevent surface water from draining into 
excavation. 

3.06 FIELD QUALITY CONTROL 

A. Set lines and grades at all major grade breaks, trench lines, channels, and other key 
locations, and at a maximum spacing of 50 feet on-center for drains and anchor 
trenches, and 100 feet on-center in all other cases. 

B. Maintain all grade stakes and reset as necessary until completion of the grading. 

C. Excavate to within a horizontal and vertical tolerance of ± 0.1-foot on all slopes 
flatter than 10% and within a vertical tolerance of ± 0.2-foot on all slopes 10% or 
steeper unless otherwise approved by the ENGINEER and OWNER.  
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D. At the completion of construction, the OWNER shall provide an as-built survey 
DRAWING in digital form to the ENGINEER that includes the survey point data 
and the contoured topography of the finished surface. 

 

 
***End of Section*** 
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SECTION 310000 
EARTHWORK  

PART 1 -- GENERAL  

1.1  SUMMARY  
A. The CONTRACTOR shall perform the following specific earthwork as indicated and 

required for construction of the WORK, complete and in place, in accordance with the 
Contract Documents.  

B. Preparation of the mill waste repository to receive waste shall be conducted in 
accordance with this section.  

C. Cover placement over mill waste shall be conducted in accordance with this section.    
D. All uncontaminated fill materials shall be placed in accordance with this section. Riprap 

is specified in 313700.  
1.2 REFERENCE REMEDIAL ACTION DESIGN PLANS  

A. The work under this section shall be conducted in substantial compliance with the 
following work plans included as part of the Contract Documents in accordance with:  

1. Erosion and Sediment Control Plan  

2. Construction Quality Assurance Plan  

3. Revegetation Plan   

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS  

A. ASTM C117 - Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve 
in Mineral Aggregates by Washing  

B. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates   

C. ASTM D75 – Standard Practices for Sampling Aggregates.  

D. ASTM D422 – Standard Test Method for Particle-size Analysis of Soil.  

E. ASTM D698 – Standard Test Method for Laboratory Compaction Characteristics of 
Soil Using Standard Effort.  

F. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of 
Soil Using Modified Effort.  

G. ASTM D2487 – Standard Practice for Classification of Soils for Engineering Purposes.  

H. ASTM D3665 – Standard Practice for Random Sampling of Construction Materials.  

I. ASTM D4220 – Standard Practices for Preserving and Transporting Soil Samples.  
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J. ASTM D4718 – Standard Practice for Correction of Unit Weight and Water Content 
for Soil Containing Oversize Particles.  

K. ASTM D6913 – Standard Test Method for Particle Size Distribution (Gradation) Using 
Sieve Analysis.  

L. ASTM D2922 – Standard Test Method for In-Place Density and Water Content of Soil 
and Soil-Aggregate by Nuclear Methods (Shallow Depth)  

M. ASTM D1556 – Standard Test Method for Density and Unit Weight of Soil in Place 
by Sand-Cone Method 

1.4 CONTRACTOR SUBMITTALS  

A. Submit in accordance with Section 013300 – Submittals.  

B. Submit CONTRACTOR's Detailed Shoring Plan as follows:  

1. The CONTRACTOR, prior to beginning any trench or structure excavation 4 feet 
deep or deeper, shall submit to the OWNER and shall be in receipt of the 
ENGINEER's written acceptance of the CONTRACTOR's detailed plan showing 
the design of shoring, bracing, sloping of the sides of excavation, or other 
provisions for worker protection against the hazard of caving ground during the 
excavation of such trenches or structure excavation.  

2. If such plan varies from the shoring system standards established by OSHA, such 
alternative systems plans shall be prepared by a civil or structural engineer licensed 
in the State of New Mexico.  

3. The OWNER’S acceptance of said plan shall be for verification of submittal of the 
plan with this requirement.  

C. Submit product Information for imported and on-site processed materials including 
pertinent information to evaluate proposed materials for compliance with the 
specifications such as grain-size distribution, soil classification, durability data, and 
other pertinent material information.    
 

D. Samples: The CONTRACTOR shall submit samples of materials proposed for the 
WORK, if requested by the OWNER.  

PART 2 -- PRODUCTS  

1.1 FILL AND BACKFILL MATERIAL REQUIREMENTS  

A. Fill and backfill materials and placement locations shall conform to the Drawings.  

1.2 DEFINITIONS  
A. Suitable Materials:   
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1. Materials not defined below as unsuitable shall be considered as suitable materials 
and may be used in fills, backfilling, and embankment construction subject to the 
indicated requirements. Suitable materials may be obtained from on-Site borrow 
areas and excavations, or may be processed on-Site materials.   

2. Suitable materials may be imported.  If imported materials are required by this 
Section or are required in order to meet the quantity requirements of the WORK, 
the CONTRACTOR shall provide imported materials as part of the WORK, unless 
a unit price item is included for imported materials in the Bidding Schedule. B. 
Unsuitable materials:  

1. Materials that in the opinion of the OWNER 1) exhibit poor strength or durability 
qualities; 2) are compressible or expansive; 3) are too wet or dry to be placed or compacted 
properly; 4) are frozen; 5), contain contaminants, organics, debris, or other deleterious 
materials; 6) are corrosive or react with concrete or steel; or 7) are otherwise not suitable for 
the intended use of the material.  Unsuitable material placed as fill in unapproved areas shall 
be removed and replaced with suitable material in accordance with these Specifications at the 
CONTRACTOR’S expense. C. General Fill:  

1. Except as noted below, General Fill and shall consist of suitable materials with no 
cobbles or rock larger than 3 inches.   

a.  General fill used for haul and access road embankment fill may contain particles 

greater than 3 inches in size upon approval by the ENGINEER. 

 Soil Cover:  

1. Soil Cover shall consist of suitable materials from the approved borrow areas, with 
no cobbles or rock larger than 1.5 inches.  

2. Soil cover thickness shall be confirmed by survey measurement of the completed 
layers by comparison with the top of the underlying surface (tolerance of 0% to +5% 
thickness of the design layer) and approved by the OWNER prior to placement of the 
next layer.  

B. Soil Cover with Rock (Admixture)  

1. Soil Cover with rock shall consist of Soil Cover as defined in Paragraph 2.2D, 
mixed with rock material of the specified D50. The mixed material shall contain 33 
percent rock by volume. The rock for the admixture layer may be crushed or 
rounded rock.    

2. The following rock gradations shall be used:  

a. D50 = 1.25-inch.   
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D-sizes Percent 
Passing  

Minimum Diameter   
(in)  

 d0  
0% Passing  0.75  

 d50  
50% Passing  1.25 

d100  
100% Passing  3.0  

This gradation may be field adjusted by the ENGINEER based on the gradation 
of rock salvaged in accordance with Part 3.5 of this Section.    

3. All rock used for cover erosion protection must meet NRC durability requirements.  

4. Mixing methods shall be determined by the CONTRACTOR and approved by the 
ENGINEER prior to initial mixing.  

5. Rock material shall be from on-site stockpiles or be imported materials and shall be 
approved by the ENGINEER.  

a. Rock by volume in the admixture in-place on the cover shall be confirmed by 
survey measurement of the layer thicknesses prior to mixing (Tolerance -5% to 
+5% on 33% rock by volume).  

b. The rock must be thoroughly and uniformly incorporated into the soil by mixture, 
the adequacy of the mixing method to provide a uniform mixture shall be 
approved by the ENGINEER prior to large-scale implementation.  

c. Volume of rock in the mixture will be confirmed after mixing by test-pitting the 
full depth of the mixture layer in-place to sample the mixture (Tolerance -5% to 
+5% on 33% rock by volume). One sample per acre from the cover on a grid 
pattern with equidistant spacing of points. The ENGINEER must approve the 
sample locations prior to sampling.  

d. The quality control (QC) method utilized to verify uniformity of the rock and soil 
in the admixture layer must be submitted by the CONTRACTOR and approved 
by the ENGINEER prior to initiation of placement of the admixture layer.    

e. If the CONTRACTOR proposes to mix the materials off the cover, volume testing 
to confirm the volumes are correct in the mixture is required from material 
stockpiles prior to materials being moved to the cover AND subsequently 
following placement on the cover to ensure the materials do not segregate during 
transport to the cover.  

  

F. Rock Cover with Soil (Admixture)  
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1. Rock cover with soil shall consist of rock material of the specified D50 = 1.25 inches 
mixed with Soil Cover as defined in Paragraph 2.2D. The mixed material shall contain 
15 percent soil by volume.   

2. The following rock gradations shall be used:  

a. D50 = 1.25-inch.  This gradation may be field adjusted by the ENGINEER 
based on the gradation of rock salvaged in accordance with Part 3.5 of this 
Section.    

D-sizes Percent 
Passing  

Minimum Diameter   
(in)  

Maximum 
Diameter   

(in)  
 d15  

15% Passing  0.75  1.0  

 d50  
50% Passing  1.5  2.0  

d100  
100% Passing  3.0  4.0  

       

3. Mixing methods shall be determined by the CONTRACTOR and approved by The 
ENGINEER prior to initial mixing.  

a. Rock by volume in the admixture in-place on the cover shall be confirmed by 
survey measurement of the layer thicknesses prior to mixing (Tolerance -5% to 
+5% on 15% soil by volume).   

b. The soil must be thoroughly incorporated into the rock by mixture, the adequacy 
of the mixing method to provide a uniform mixture will be approved by the 
ENGINEER prior to large-scale implementation.  

c. Volume of soil in the mixture will be confirmed after mixing by test-pitting the 
full depth of the mixture layer in-place to sample the mixture. One sample per 
acre from the cover on a grid pattern with equidistant spacing of points. The 
ENGINEER must approve the sample locations prior to sampling.   

d. If the CONTRACTOR proposes to mix the materials off the cover, volume testing 
to confirm the volumes are correct in the mixture is required from material 
stockpiles prior to materials being moved to the cover AND subsequently 
following placement on the cover to ensure the materials do not segregate during 
transport to the cover.  

1.3 MATERIALS TESTING  
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A. Testing of on-site processed materials and imported materials to verify conformance to 
specified standards shall be performed by the CONTRACTOR and submitted to the 
OWNER for approval.  

B. Soils testing of samples submitted by the CONTRACTOR shall be performed by a 
testing laboratory approved by the OWNER.    

C. The OWNER may direct the CONTRACTOR to supply samples for testing of any 
material used in the WORK.  

D. Particle-size analysis of soils and aggregates shall be performed per section 3.17  

E. Sample Collection and Handling   

1. Samples shall be collected in accordance with ASTM D75.    

2. Samples selection shall be conducted in accordance with ASTM D3665.  

3. Samples shall be preserved and transported in accordance with ASTM D4220.  

1.4 SOIL CLASSIFICATION   

A. Soils Classification for all aspects of the WORK, including references in these 
Specifications and the Drawings to soil classification types and standards shall have 
the meanings and definitions indicated in ASTM D 2487.  

B. Rock Classifications for all aspects of the WORK, including references in these 
Specifications and the Drawings to rock classification types and standards shall have 
the meanings and definitions indicated in the U.S. Bureau of Reclamation (USBR) 
Field Manual, unless specifically noted otherwise.  

C. The CONTRACTOR shall be bound by applicable provisions of ASTM D 2487 and 
the U.S. Bureau of Reclamation (USBR) Field Manual in the interpretation of soil and 
rock classifications.  

PART 3 -- EXECUTION  

1.1 SURFACE PREPARATION  

A. Clearing, grubbing, and stripping shall be conducted in accordance with Section 
311000 –Site Clearing prior to performing any excavation or placing any fill.  

B. Surfaces to receive fill materials shall be smooth and firm, free of brush, trees, stumps, 
and other objectionable material, and shall be brought to the line and grade indicated.  

C. Frozen Material  
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1. Do not place material on surfaces that are muddy, frozen, or contain frost and/or 
ice.  

2. Fill containing any frozen materials shall be considered unsuitable material.  

1.2 DRAINAGE  

A. At all times, site grading shall promote drainage. Surface runoff shall be diverted from 
excavations.  Water entering the excavation from surface runoff shall be collected in 
shallow ditches around the perimeter of the excavation, drained to sumps, and be 
pumped or drained by gravity from the excavation to maintain a bottom free from 
standing water.  

B. Provide for the collection and disposal of surface and subsurface water encountered 
during construction. Completely drain construction site during periods of construction 
to keep soil materials sufficiently dry.  

C. Construct any storm drainage features at the earliest stages of site development, and 
throughout construction grade the construction area to provide positive surface water 
runoff away from the construction activity or provide temporary ditches, swales, and 
other drainage features and equipment as required to maintain dry soils.  

D. When unsuitable working platforms for equipment operation and unsuitable soil 
support for subsequent construction features develop, remove unsuitable material and 
provide new suitable material as specified herein. It is the responsibility of the 
CONTRACTOR to assess the soil and ground water conditions presented by the plans 
and specifications and to employ necessary measures to permit construction to proceed.  

E. Dewatering of trenches and other excavations shall be considered as incidental to the 
construction of the WORK and all costs thereof shall be included in the various contract 
unit and lump sum prices in the price bid, unless a separate bid item has been 
established for dewatering.  

1.3 TEMPORARY STOCKPILES    

A. Inactive stockpiles shall be stabilized in accordance with the Construction Stormwater 
Pollution Prevention Plan (CSWPPP).  The CONTRACTOR shall keep stockpiles in a 
neat and well-drained condition, giving due consideration to drainage at all times.  

B. The CONTRACTOR shall protect stockpiles of suitable materials from contamination 
which may destroy the quality and fitness of the stockpiled material.  

C. If the CONTRACTOR fails to protect the stockpiles, and any material becomes 

unsuitable, remove and replace such material with suitable material from approved 

sources.  
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D. Removal and Restoration:  

1. Permanent stockpiles shall not be allowed.  

2. Upon depletion of any stockpile, the CONTRACTOR shall grade the area to match 
the surrounding topography.    

3. The CONTRACTOR shall repair or replace drainage paths and other landscaping 
items affected by temporary stockpiles.  

4. All restoration shall be approved by the ENGINEER.  

1.4 LTP PREPARATION  

A. Potential to Expose Existing Tailings  

1. The CONTRACTOR shall take care to not expose tailings by observing all 
excavations into the radon barrier during the process of regrading the interim cover 
surface.    

2. In general, tailing can be identified by a light gray color and differs in appearance 
from the soil cover.   

3. If the CONTRACTOR suspects that tailings are exposed during the process, work 
must stop so the RSO may conduct a radiological scan of the ground surface in the 
work area.   

4. Material that is confirmed to be tailings must be returned to beneath the existing 
interim cover. This will be accomplished by excavating an area of the existing 
interim cover approved by the ENGINEER, placing the material, and recompacting 
the radon barrier in 6-inch conditioned lifts. 

5. The work area must then be confirmed by scans that the tailing material has been 
removed from the surface.  

B. Subgrade Conditioning:  The subgrade shall be graded, moisture conditioned and 
compacted prior to placement of mill waste.  

1. Grading:  The excavated surface of the subgrade shall be graded where necessary 
to smooth the surface for compaction.  

2. Compaction:  The subgrade surface shall be compacted to achieve 95 percent of 
standard Proctor dry density for the material in the top 6 inches of the subgrade.  
The water content for the subgrade shall be below optimum moisture.     

a. Additional reworking or excavation or ripping into the subgrade shall not be 
allowed due to the potential for contact with and exposure of underlying 
tailings.    
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b. Water shall be added, as necessary, for dust control during subgrade  
compaction. Excessive watering shall not be allowed.  

1.5 GENERAL EXCAVATION  

A. General:   

1. Perform excavation of every type of material encountered within the limits of the 
project to the lines, grades, elevations, and tolerances indicated and as specified. 
Except when specifically provided to the contrary, excavation shall include the 
removal of materials, including obstructions that would interfere with the proper 
execution and completion of the WORK.  

2. Excavate unsuitable materials encountered within the limits of the Work below 
grade and replace with Suitable materials as directed. Include such excavated 
material and the suitable material ordered as replacement in excavation.  

3. Excavations shall commence from high to low elevation with a horizontal working 
surface and an elevated surface at the downhill portion of the active excavation area 
to retain storm water within the excavation area.  

4. Excavate material required for fill, embankment, or cover in excess of that 
produced by excavation within the grading limits from the borrow areas indicated 
or from other approved areas as designated by the ENGINEER.  

1.6 TRENCH EXCAVATION   

A. General  

1. The CONTRACTOR shall furnish, place, and maintain supports and shoring 
required to maintain stability of all aspects of the excavations.  

2. Excavations shall be sloped or otherwise supported in a safe manner in accordance 
with applicable state safety requirements and the requirements of OSHA Safety and 
Health Standards for Construction (29 CFR 1926).   

1.7 BORROW AREA EXCAVATION (COVER SOILS)  

A. CONTRACTOR shall establish of stormwater and erosion control features at each 
borrow area locations in accordance with the CSWPPP and the Stormwater 
Management Plan.  

B. Surface vegetation and topsoil shall be stripped to a depth of 12 inches from the 
proposed excavation placed in a topsoil stockpile adjacent to each borrow area. The 
stockpiled topsoil shall be reused during borrow area reclamation activities.   

C. Excavations shall provide drainage away from the current borrow area working face to 
minimize disruption of the borrow activities due to stormwater.  
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D. Sloped excavations shall be completed to the grades (to a maximum 3H:1V slope) and 
elevations shown on the Drawings.  

E. To the extent possible, excavated borrow materials shall be loaded directly into haul 
trucks, transported, and placed within on the LTP.   

Exceptions to this requirement include:  

a. Stockpiling of borrow material prior to cover material placement to meet project 
schedule requirements  

b. Stockpiling of excavated sandy material from north borrow area that don’t meet 
cover requirements.  

B. Borrow Areas Reclamation  

1. Each borrow area shall be reclaimed upon completion of excavation, and 
concurrent with the development of the subsequent borrow area.  

2. Post-excavation grading surfaces for each of borrow areas shall be as shown on the 
Drawings.   

3. Topsoil stockpiled at each borrow area shall be placed in a uniform lift over the 
graded disturbed area and revegetated in accordance with Section 02970 – 
Revegetation.  

1.8 FILL – ALL TYPES  

A. Placement  

1. Fill materials shall be placed and spread evenly in horizontal lifts and shall be 
mixed as necessary to promote uniformity of material.  

2. Unless otherwise indicated, when compaction is achieved using mechanical 
equipment, the horizontal lifts shall be evenly spread such that when compacted 
each horizontal lift shall not exceed 6 inches in compacted thickness.  

B. Moisture Content  

1. Where the fill material moisture content is below the specified moisture content 
range, water shall be added before or during spreading until the proper moisture 
content is achieved.  

2. Where the fill material moisture content is above the specified moisture content 
range, the material shall be dried until the proper moisture content is achieved.  

1.9 COMPACTED GENERAL FILL  
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A. Fill for appurtenances and structures shall be placed and spread evenly in horizontal 
lifts, and shall be mixed as necessary to promote uniformity of material, with each lift 
moistened and aerated as necessary.  

B. Unless otherwise approved by the ENGINEER, no lifts shall exceed 6 inches of 
compacted thickness.  

C. Compacted General Fill shall be compacted to the density specified in Part 3.12.  

1. Flooding, ponding, and jetting shall not be used for fill around structures, for final 
fill materials, or aggregate base materials.  
 

1.10 LTP COVER PLACEMENT  

A. Soil Cover and General Fill shall be placed over compacted mill waste as shown on the 
Drawings.  

B. Any equipment that contacts mill waste shall be decontaminated before contacting 
cover material.  

C. Placement  

1. Soil Cover  

a. Place the material in successive horizontal lifts of loose material not more than 
6 inches in depth.  Spread each lift uniformly and moisten or scarify as 
necessary to achieve the compaction specified in Part 3.12.    

2. Placement, spreading, and compaction shall be performed with equipment 
appropriate to achieve the required level of compaction for the cover. Admixture 
Layers  

a. Lifts to be mixed in-place shall be no thicker than 6 inches once compacted, 
following mixing. Each lift must meet specifications (density and moisture) 
before placement of additional materials.  

b. Placement, spreading, and compaction shall be performed with equipment 
appropriate to achieve the required level of compaction for the cover.  

D. Finishing and Plantings  

1. Finishing and planting shall conform to Section XXX – Seeding.  

2. Finished surface shall be graded with a uniform surface to the slopes and grades 
shown on the drawings.    

1.11 COMPACTION REQUIREMENTS   
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A. The following compaction requirements shall be in accordance with the Standard 
Proctor test (ASTM D 698).  If more than 30% of the material is larger than ¾-inch in 
size, an oversize correction shall be applied in accordance with ASTM D4718.  

  

COVER  % of Maximum 
Dry Density  

% Optimum 
Moisture  

Soil Cover (Approved Borrow)  88-93  +/- 2% of 
Optimum 

Soil Cover – Admixture Layers  88-93  +/- 2% of 
Optimum 

  
  

  

B. Equipment that is capable of achieving the required degree of compaction shall be used 
and each layer shall be compacted over its entire area while the material is within the 
specified moisture content range.  

C. Moisture and density testing shall be completed as close to the time of placement of 
the next lift of material as practical, to ensure the materials are not adversely affected 
during delays.   

D. Materials tested for density and moisture must meet the specifications at the time of 
placement for subsequent lifts. If weather, traffic or other impacts affect the fill density 
and moisture, following testing and before additional fill is placed, the 
CONTRACTOR will be required to rework, recompact, and retest the materials, in 
order to meet the specifications, at the discretion of the ENGINEER.    

1.12 TEST FILLS  

A. Method specifications for compaction of rock fill or materials that contain more than 
30% by weight material greater than ¾-inch in size may be used when authorized in 
writing by the ENGINEER.   

B. Method specifications for compaction of soil and debris mixtures may be used when 
authorized in writing by the ENGINEER   

C. A test fill shall be used to define appropriate placement procedures including:  

1. Lift thickness  

2. Compaction equipment type  

3. Number of passes  



 

GRP HMC ET Cover 
Engineering Analytics, Inc. 

 
310000-74 

Earthwork 
December 1, 2021 

   

4. Moisture conditioning  

D. Test Fills shall be conducted in the presence of the ENGINEER.  

1.13 FIELD TESTING   

A. Field testing shall be performed by the CONTRACTOR or a CONTRACTOR-retained 
testing laboratory.    

B. When test results indicate that compaction is not as specified, recompact the materials, 
or if necessary remove the material, replace and recompact. Tests shall be performed 
on recompacted areas to determine conformance with Specification requirements.    

C. The following number of tests, if performed at the appropriate time, shall be the 
minimum acceptable for each type operation. Additional testing may be required at the 
discretion of the ENGINEER.  

1. Ra-266 for Cover Soils:    

a. The Borrow soils used for cover placement shall be sampled and analyzed for 
Ra-226 at a frequency of at least once per 1,000 cy.  The cover soils shall have 
a Ra-226 content of less than 10.5 pCi/g as stated in the approved 1993 closure 
report.   

2. Gradation:  

a. Gradation of fill and backfill material determined in accordance with ASTM 
C117, ASTM C136, or ASTM D6913 as appropriate for the material being 
tested.  

3. Cover mixture volumes:   

a. Measurements must determine the volume of the total admixture sample and 
volume of the rock added, to determine the percent by volume of rock in the 
mixture (Tolerance -5% to +5% on 33% rock by volume, each test).   

b. Sample sizes per ASTM C136. If the sample size is smaller than recommended 
in ASTM C136, the sample size shall be appropriate for the QC method utilized 
and approved by the Engineer.  

c. Admixture mixed on the cover requires 1 volume test per acre of cover.   

d. Admixture mixed off the cover requires 1 volume test per 6,000 CY prior to 
placement and 1 test per acre post-placement.  

e. Volume test results from tests conducted on the cover that do not fall within the 
specified tolerance for rock by volume, require 4 additional retested samples, 
each from 50-foot grid points centered on the location of the failed test.  
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f. Once defined, the area with the mixture that is outside the specified tolerance 
shall be remixed to remedy, and resampled/retested.     

4. Optimum Moisture and Laboratory Maximum Density (Proctor)  

a. Where soil or admixture material is required to be compacted to a percentage 
of maximum density, the maximum density at optimum moisture content shall 
be determined in accordance with the Standard Proctor test (ASTM D 698) with 
rock corrections as applicable.  

b. Tests for each type material or source of material including borrow material 
shall be performed to determine the optimum moisture and laboratory 
maximum density values as listed below:  

1) Radon Barrier: One representative test per 150,000 square feet of 
conditioned radon barrier surface.  

2) Soil Cover and Admixture:  Three tests minimum per cover mixture.  

5. Placed Density 

a. Field density in-place tests shall be performed with the nuclear density gauge 
method (ASTM D 2922), or by such other means acceptable to the ENGINEER. 
One sand cone test  (ASTM D 1556) shall be completed for every 20 nuclear 
density gauge test.   

b. Field density test results will be compared with laboratory results for each soil 
type from Section 3.17 (3).  

c. CONTRACTOR must provide geo-located (GPS) locations for all density tests, 
in an electronic format acceptable to the ENGINEER.  

d. Frequency  

1) Soil Cover and Admixture:  One test per 30,000 square feet, or fraction 
thereof, of each lift of fill, or as otherwise directed by the ENGINEER.  

 - END OF SECTION -    
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SECTION 311000 
SITE CLEARING 

 
PART 1  - GENERAL 
 
1.1 DESCRIPTION 
 

A. This section covers the requirements for removal of existing surface soil materials; 
clearing of vegetation and organic soils; and removal of surface debris and rubble as 
necessary in preparation for construction. 

 
PART 2  - PRODUCTS (NOT USED) 
 
PART 3  - EXECUTION 
 
3.1 PREPARATION 
 

A. Contractor shall verify the extent of clearing necessary for the conduct of the Work 
and shall ensure that existing plant life and features (if any) designated by the Owner 
or the Engineer to remain are clearly tagged or otherwise identified. 

 
B. Place surface debris cleared from the borrow area outside of work areas on the Site.  

Such surface debris shall be properly disposed of in the Material Placement Area. 
 
3.2 PERMITS 
 

A. Contractor shall obtain necessary permits and pay any applicable fees for removal 
and/or disposal of cleared materials. 

 
3.3 CLEARING 
 

A. Contractor shall clear only those areas required for access to the site and execution of 
Work, and shall minimize disturbance to adjacent land, subject to the approval of 
Engineer. 

 
B. Existing root systems shall be removed to a minimum depth of 6 inches below final 

subgrade, as shown on the Drawings, or as otherwise directed. 
 

C. Maintain cleared materials separate from other excavated materials. 
 

D. Cover materials to protect against blowing as needed. 
 
 
 

***** END OF SECTION *****
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SECTION 312500 

EROSION AND SEDIMENTATION CONTROLS 
 

PART 4  - GENERAL 
 

4.1 DESCRIPTION 
 

A. This section covers dewatering the required excavations; water diversion plan; 
prevention of excessive erosion of excavated areas, stockpiles earth materials, and other 
erodible areas; and the control of sediment to limit siltation and pollution of the stream 
course below the reservoir. 

 

B. The Contractor shall employ all necessary means to control the surface runoff to protect 
the work area and minimize pollution to the downstream water course in accordance 
with all State and Federal water quality standards and in accordance with these 
specifications.  

 

4.2 REFERENCES 
 

A. Department of Labor. Safety and health Regulations for Construction. Subpart  
 

4.3 SEDIMENT AND EROSION CONTROL 
 

A. Sediment shall be trapped or retained in amounts as required to comply with the control 
of turbidity in the stream.  

 

B. Sediment retention basins shall be constructed only when there are no other more 
economical measures which can be employed to prevent excessive sediment from 
entering the stream during storm runoff. 

 

C. The Contractor shall control his operations so that excessive sediment or siltation, due 
to construction operations, shall not be introduced into the stream from storm runoff in 
concentrations that ill impair natural or developed fisheries and domestic water supplies 
downstream from the construction area.  

 

D. The Contractor shall comply with all applicable Federal, State, and County laws, 
orders, and regulations concerning the prevention, control, and abatement of water 
pollution ad turbidity.  
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E. The Contractor shall obtain all permits required by State and Federal water quality 
control regulations including New Mexico Department of Public Health and 
Environment Water Quality Control Commission Regulation 61.  

 

1. Storm water management plans required for such permits shall be prepared in 
accordance with the permitting agency’s requirements and shall be maintained by 
the Contractor. 

2. Water quality permits that cannot be closed by the date of final completion may be 
transferred to the Owner at the date of final completion.  

3. It is the Contractor’s responsibility to complete applications for the transfer of 
applicable permits and the Contractor will not be relieved of responsibility for 
sediment and erosion control until the transfer of permit is complete and accepted 
by the permitting agency. 

4. All applicable sedimentation and erosion control measures required by the permits 
and storm water management plans shall be in place and in a good state of repair at 
the time of transfer. 

5. The Contractor shall also submit any storm water management plans required for 
the permits to the Owner prior to applying for transfer of the permits. 

 

F. The Contractor shall also comply with the occupational health and environmental 
controls set forth in Subpart D of the Department of Labor “Safety and Health 
Regulations for Construction”. 

 

G. The measures taken shall be the Contractor’s responsibility and remedy to meet the 
applicable laws and standards.  

 

4.4 PREVENTION OF EROSION 
 

A. The Contractor shall protect open excavations, trenches, and the like with silt fencing, 
straw bale berms, sand and gravel check dams, and or other silt traps or barriers as 
required to prevent excessive erosion of open earth areas and excavated piles from 
storm runoff. 

 

B. The Contractor shall protect stockpiled earth materials to prevent erosion at the base. 
 

C. Where natural drainage ways are intercepted by construction activities, such drainage 
ways shall be diverted around the construction site and through a culvert. 

 

D. The diverted drainage way shall be paved with asphalt or concrete, where necessary, to 
prevent pickup and delivery of excessive sediment to the stream. 
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4.5 WATER QUALITY 
 

A. The Contractor shall not degrade the quality of water in ay watercourse by runoff of 
sediment or by the introduction of foreign materials used on the project. 

 

B. The Contractor shall abide by all regulations of the State and Federal water quality 
control acts. 

 

4.6 REMOVAL OF STRUCTURES 
 

A. The Contractor shall remove all equipment and structures utilized for the control of 
water, except as noted on the drawings. 

 

B. All erosion and sediment control structures, dewatering equipment and components, 
and all temporary diversion structures shall be completely removed from the Work Site 
upon completion of the work. 

 

C. Removal shall also provide for cleanup and restoration of the site to its original 
condition, including planting of the site to near original conditions 

 

 

 

***** END OF SECTION ***** 
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SECTION 329200 
 

SEEDING 
 

PART 1  - GENERAL 

 

PART 2  - DESCRIPTION 
 

PART 3  - This section covers the furnishing of materials and equipment and the 
performance of all operations in connection with providing a permanent stand of grass 
or reinforced turf mat in the areas specified herein.   

 
PART 4  - No seed or amendments shall be mixed or any operation begun without the 

knowledge of the Engineer.  At the direction of the Engineer, seeding operations shall be 
suspended at any time soil or weather conditions are unfavorable for proper application. 

 

PART 5  - Soil erosion control work shall include preparation of the soil surface, 
incorporating amendments, and seeding, for areas indicated on the Drawings and all un-
surfaced fills, permanent excavations, and other areas disturbed or stripped of vegetation 
in performing construction under other sections of these specifications.   

 

PART 6  - Any damage of vegetation outside the areas designated for seeding shall be 
repaired at the Contractor's sole expense. 

 

PART 7  - RELATED SECTIONS 
 

PART 8  - Section 311000 - SITE CLEARING 
 

PART 9  - PRODUCTS 

 

PART 10  - MATERIALS  
 

PART 11  - Commercial Product   
 

PART 12  - Incorporation of compost to improve germination conditions is 
recommended; compost can be derived from livestock manure, biosolids, or green 
waste sources. Suitable material will have at least 25% organic matter, pH not to 
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exceed 8.5, soluble salts less than 10 mmhos/cm, and carbon to nitrogen ratio 
between 10:1 and 20:1. 

PART 13  - Compost should be added at 8 cubic yards per acre incorporated to 
3 inches depth. 

PART 14  - Compost with documentation of analysis results.   
 

PART 15  - Erosion Control  
 

PART 16  - Due to the effectiveness of the rock admixture, supplemental erosion 
protection is not warranted on the flat surfaces of the cover. 

 

PART 17  - Seed 
 

PART 18  - Seed shall be certified, blue tag, clean, delivered in original, 
unopened packages and bearing an analysis of the contents and guaranteed to 
provide the amount of Pure Live Seed (PLS) as shown below. 

PART 19  - The following seed mix is acceptable for use and may be obtained 
from Granite Seed, 490 E. 76th, Denver, CO, 80229, Miranda@graniteseed.com. 

PART 20  - Alternate seed mixes and suppliers may be proposed by the 
Contractor but shall generally contain the type of seed and rates as shown below.  

  

mailto:Miranda@graniteseed.com
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PART 21  - EQUIPMENT 
 

PART 22  - Mechanical / Agricultural Spreader 
PART 23  - Disc / Harrow 
PART 24  - Rangeland Drill Seeder 
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PART 25  - EXECUTION 

 

PART 26  - PREPARATION OF SEED BED 
 

PART 27  - Compost shall be applied at a rate of 8 cubic yards per acre, spread evenly, 
using a mechanical / agricultural spreader. 

 

PART 28  - Compost shall be incorporated to a depth of 3 inches using a disc or harrow 
implement. 

 

3.1. APPLICATION 
 

A. A rangeland drill seeder should be used but broadcast seeding can all be used at 
two times the prescribed seeding rate. 

 

PART 29  - Drill seeding should occur perpendicular to the predominate wind direction. 
 

PART 30  - If broadcasting methods are used, seed shall be raked or tilled, perpendicular 
to the predominate wind direction, into the soil to provide a soil cover. 

 

PART 31  - Seeding season shall be March 1 to April 30 or October 1 to November 30.  
It certain circumstances, seeding prior to monsoonal (in June or July) may be appropriate 
as well.   

 

PART 32  - The Engineer may vary seeding times as necessary for weather conditions 
to obtain best results. 

 

 

 

 

***** END OF SECTION ***** 
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GENERAL NOTES

1. ALL MATERIALS AND INSTALLATION PROCEDURES SHALL BE IN COMPLIANCE WITH THE PROJECT
SPECIFICATIONS.

2. THE CONTRACTOR WILL TAKE THE NECESSARY PRECAUTIONS TO PROTECT EXISTING UTILITIES AND
STRUCTURES FROM DAMAGE DUE TO THIS OPERATION.  ANY DAMAGE TO THE UTILITIES/STRUCTURES
WILL BE REPAIRED AT THE CONTRACTOR'S EXPENSE, AND ANY SERVICE DISRUPTION WILL BE SETTLED
BY THE CONTRACTOR.

3. ALL COVER MATERIAL AND BACKFILL MATERIAL SHALL BE COMPACTED PER PROJECT SPECIFICATIONS.

4. THE CONTRACTOR SHALL OBTAIN AND BE FAMILIAR WITH ALL REGULATIONS GOVERNING THE
CONSTRUCTION OF THIS PROJECT.  IT IS HIGHLY RECOMMENDED THAT COPIES OF ALL LATEST EDITIONS
OF DESIGN STANDARDS AND SPECIFICATIONS BE OBTAINED BY THE CONTRACTOR PRIOR TO
CONSTRUCTION COMMENCING.  COMPLIANCE WITH ALL LOCAL, COUNTY, STATE AND FEDERAL
REQUIREMENTS IS THE ULTIMATE RESPONSIBILITY OF THE CONTRACTOR.

5. MAXIMUM CUT/FILL SLOPES SHALL NOT EXCEED 3:1.

6. SALVABLE MATERIAL: MATERIAL THAT CAN BE SAVED OR SALVAGED.  UNLESS OTHERWISE SPECIFIED IN
THE CONTRACT, ALL SALVABLE MATERIAL SHALL BECOME THE PROPERTY OF HMC.

7. TOPOGRAPHIC DATE INDICATED ON THESE DRAWINGS WAS COMPLETED FROM FIELD SURVEYS AND
AERIAL MAPPING.  DIMENSIONS, ELEVATIONS, AND LOCATIONS OF EXISTING STRUCTURES, PIPELINES,
AND UTILITIES ARE APPROXIMATE.  WHERE SUCH DIMENSIONS OR LOCATIONS DETERMINE THE LIMITS
OF THE NEW WORK, SUCH DIMENSIONS OR LOCATIONS SHALL BE VERIFIED IN THE FIELD PRIOR TO
CONSTRUCTION.

8. THE CONTRACTOR SHALL CAREFULLY PRESERVE ALL MONUMENTS, BENCH MARKS, RANGE TIES,
PROPERTY MARKERS, REFERENCE POINTS, AND STAKES.  IN CASE OF HIS DESTRUCTION OF THESE, THE
CONTRACTOR WILL BE RESPONSIBLE FOR RESETTING SAME, AT NO COST TO THE OWNER, AND SHALL
BE RESPONSIBLE FOR ANY LOSS OF TIME THAT MAY BE CAUSED.

9. THE LOCATIONS OF EXISTING STRUCTURES, PIPELINES, UTILITIES, ETC., SHOWN ON THE DRAWINGS
HAVE BEEN APPROXIMATED.  THERE MAY BE OTHER STRUCTURES, PIPELINES, UTILITIES, ETC., NOT
SHOWN ON THE DRAWINGS WHICH PRESENTLY EXIST IN THE AREA OF CONSTRUCTION.  THE ENGINEER
AND/OR OWNER ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR COMPLETENESS OF THE
INFORMATION SHOWN.  THE CONTRACTOR WILL BE RESPONSIBLE FOR LOCATING AND PROTECTING ALL
IMPACTED EXISTING STRUCTURES, PIPELINES, UTILITIES, ETC., IN THE PROJECT SITE.

10. THE CONTRACTOR SHALL NOTIFY THE ENGINEER WHERE UTILITIES CONFLICT WITH THE NEW WORK IN
CONFORMANCE WITH THE SPECIFICATIONS.  CONFLICT IS DEFINED WHERE THE NEW WORK CANNOT BE
COMPLETED WITHOUT PROPER CLEARANCES AROUND THE UTILITY.  WHERE FIELD VERIFICATION IS
NOTED ON THE PLANS, THIS SHALL REQUIRE THE CONTRACTOR TO DETERMINE THE LOCATION OF THE
FACILITY IN QUESTION PRIOR TO THE NEW CONSTRUCTION.  A DETERMINATION SHALL BE MADE BY THE
CONTRACTOR IF THE CURRENT DESIGN WILL MATCH THE EXISTING FACILITY AND NOTIFY THE ENGINEER
IN WRITING IF IT DOES NOT.

11. THE CONTRACTOR IS TO COORDINATE WITH PERTINENT LOCAL UTILITIES PRIOR TO CONSTRUCTION OR
MODIFICATION.

12. ALL WORK SHALL CONFORM TO THE DESIGN REPORT.

13. ALL CONSTRUCTION SHALL BE COMPLETED ACCORDING TO THE PROJECT SPECIFICATIONS AS WELL AS
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) SPECIFICATIONS, LOCAL, STATE AND
FEDERAL REGULATIONS IN ADDITION TO HOMESTAKE STANDARDS AND POLICIES.

14. THE CONTRACTOR SHALL NOT CHANGE OR DEVIATE FROM THE PLANS WITHOUT FIRST OBTAINING
WRITTEN APPROVAL FROM THE OWNER AND ENGINEER.

15. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL PERMITS NOT OBTAINED BY THE
OWNER OR OWNER'S REPRESENTATIVES, AND PAY ALL FEES AS REQUIRED BY THE CONSTRUCTION
COVERED IN THESE PLANS.

16. ALL WORK AND MATERIALS SHALL BE SUBJECT TO INSPECTION AND APPROVAL BY THE OWNER, OSHA
REPRESENTATIVES, OR ANY LOCAL, STATE OR FEDERAL AGENCY.

17. ALL ESTIMATES OF QUANTITIES ARE FOR INFORMATIONAL PURPOSES ONLY. CONTRACTOR AND
SUBCONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING ALL QUANTITIES. CONTRACTOR SHALL
PROVIDE ALL WORK AND MATERIALS AS STATED IN THE SCOPE OF WORK. ALL PERSONNEL SHALL BE
REQUIRED TO OBTAIN 40 HOUR OSHA HAZWOPER TRAINING AND ALL HOMESTAKE SITE-SPECIFIC
TRAINING PRIOR TO PERFORMING WORK.

18. THE CONTRACTOR SHALL BE RESPONSIBLE FOR JOB SITE SAFETY OF CONTRACTOR'S OWN PERSONNEL,
ALL VISITORS TO THE SITE, AND THE GENERAL PUBLIC.

19. THE CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ALL EXSITING DISTURBED AREAS, FENCES,
WALLS, SHEDS OR OTHER STRUCTURES DAMAGED DURING GRADING ACTIVITIES TO EQUAL OR BETTER
CONDITION, AS AGREED UPON BY THE OWNER.

20. THE CONTRACTOR SHALL REMOVE ALL DEBRIS RESULTING FROM WORK UNDER THIS CONTRACT TO AN
APPROVED DISPOSAL LOCATION ON THE SMALL TAILINGS PILE.

21. ALL DIMENSIONS AND ELEVATIONS ARE IN FEET (NM NAD83 CENTRAL FEET).

22. ALL STATIONING IS IN FEET, MEASURED HORIZONTALLY.

23. IN CASES WHERE DISCREPANCIES OCCUR BETWEEN SPECIFICATIONS AND DRAWINGS, SPECIFICATIONS
WILL GOVERN.

EROSION AND STORMWATER QUALITY NOTES

1. STORMWATER DISCHARGES FROM CONSTRUCTION SITES SHALL NOT
CAUSE OR THREATEN TO CAUSE POLLUTION, CONTAMINATION, OR
DEGRADATION OF STATE WATERS.

2. BUILDING, CONSTRUCTION, EXCAVATION, OR OTHER WASTE MATERIALS
SHALL NOT BE TEMPORARILY PLACED OR STORED ON EXISTING
PATHS/ROADS.

3. VEHICLE TRACKING OF SOILS OFF-SITE SHALL BE MINIMIZED.

4. ALL WASTES COMPOSED OF BUILDING MATERIALS MUST BE REMOVED
FROM THE CONSTRUCTION SITE FOR DISPOSAL IN ACCORDANCE WITH
LOCAL AND STATE REGULATORY REQUIREMENTS.  NO BUILDING MATERIAL
WASTES OR UNUSED BUILDING MATERIALS SHALL BE BURIED, DUMPED, OR
DISCHARGED ON UMETCO OR STRATCOR, INC. PROPERTY.

5. NO CHEMICALS ARE TO BE USED BY THE CONTRACTOR, WHICH HAVE THE
POTENTIAL TO BE RELEASED IN STORMWATER UNLESS PERMISSION FOR
THE USE OF A SPECIFIC CHEMICAL IS GRANTED IN WRITING BY THE
ENGINEER.  IN GRANTING THE USE OF SUCH CHEMICALS, SPECIAL
CONDITIONS AND MONITORING MAY BE REQUIRED.

6. ALL PERSONS ENGAGED IN EARTH DISTURBANCE SHALL IMPLEMENT AND
MAINTAIN ACCEPTABLE SOIL EROSION AND SEDIMENT CONTROL MEASURES
IN ACCORDANCE WITH THE EROSION AND STORMWATER QUALITY CONTROL
PLAN OUTLINED IN THE PROJECT SPECIFICATIONS, THE DESIGN REPORT,
THE CONTRACTOR'S STORM WATER POLLUTION PREVENTION PLAN, AND
THE CONSTRUCTION STORMWATER PERMIT.

7. ALL TEMPORARY EROSION CONTROL FACILITIES SHALL BE INSTALLED AS
DEFINED IN THE APPROVED PLANS AND MAINTAINED THROUGHOUT THE
DURATION OF THE EARTH DISTURBANCE OPERATION.  THE INSTALLATION
OF THE FIRST LEVEL OF TEMPORARY EROSION CONTROL FACILITIES SHALL
BE INSTALLED AND INSPECTED PRIOR TO ANY EARTH DISTURBANCE
OPERATIONS TAKING PLACE.

8. ANY EARTH DISTURBANCE SHALL BE CONDUCTED IN SUCH A MANNER SO
AS TO EFFECTIVELY REDUCE ACCELERATED SOIL EROSION AND RESULTING
SEDIMENTATION.

9. ALL EARTH DISTURBANCES SHALL BE DESIGNED, CONSTRUCTED, AND
COMPLETED IN SUCH A MANNER SO THAT THE EXPOSED AREA OF ANY
DISTURBED LAND SHALL BE LIMITED TO THE SHORTEST PRACTICAL PERIOD
OF TIME.

10. ALL WORK AND EARTH DISTURBANCE SHALL BE DONE IN A MANNER THAT
MINIMIZES POLLUTION OF ANY ON-SITE OR OFF-SITE WATERS.

11. TEMPORARY SOIL EROSION CONTROL FACILITIES SHALL BE REMOVED AND
EARTH DISTURBANCE AREAS GRADED AND STABILIZED WITH PERMANENT
SOIL EROSION CONTROL MEASURES PURSUANT TO THE STANDARDS AND
SPECIFICATIONS.

12. THE CONTRACTOR, AND/OR THEIR AUTHORIZED AGENTS SHALL BE
RESPONSIBLE FOR THE REMOVAL OF ALL CONSTRUCTION DEBRIS, DIRT,
TRASH, ROCK, SEDIMENT, AND SAND THAT MAY ACCUMULATE AS A RESULT
OF SITE CONSTRUCTION.

13. THE QUANTITY OF MATERIALS STORED ON THE PROJECT SITE SHALL BE
LIMITED, AS MUCH AS PRACTICAL, TO THAT QUANTITY REQUIRED TO
PERFORM THE WORK IN AN ORDERLY SEQUENCE.  ALL MATERIALS STORED
ON-SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER, IN THEIR
ORIGINAL CONTAINERS, WITH ORIGINAL MANUFACTURER'S LABELS.
MATERIALS SHALL NOT BE STORED IN A LOCATION WHERE THEY MAY BE
CARRIED BY STORMWATER RUNOFF INTO A STATE WATER AT ANY TIME.

14. SPILL PREVENTION AND CONTAINMENT MEASURES SHALL BE USED AT
STORAGE, AND EQUIPMENT FUELING AND SERVICING AREAS TO PREVENT
THE POLLUTION OF ANY STATE WATERS, INCLUDING WETLANDS.  ALL
SPILLS SHALL BE CLEANED UP IMMEDIATELY AFTER DISCOVERY, OR
CONTAINED UNTIL APPROPRIATE CLEANUP METHODS CAN BE EMPLOYED.
MANUFACTURER'S RECOMMENDED METHODS FOR SPILL CLEANUP SHALL
BE FOLLOWED.  ALONG WITH PROPER DISPOSAL METHODS.

15. INDIVIDUALS SHALL COMPLY WITH THE “CLEAN WATER ACT” (33 UJC 1344).
REGULATIONS PROMULGATED, CERTIFICATIONS OR PERMITS ISSUED.  IN
THE EVENT OF CONFLICTS BETWEEN THESE REQUIREMENTS AND WATER
QUALITY CONTROL LAWS, RULES, OR REGULATIONS OF OTHER FEDERAL
OR STATE AGENCIES, THE MORE RESTRICTIVE LAWS, RULES, OR
REGULATIONS SHALL APPLY.
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	DOCUMENT REVISION TRACKING
	PART 1  - GENERAL
	1.1 DESCRIPTION
	1.2 DEFINITIONS
	1.3 ENGINEER AUTHORITY
	1.4 OWNER AUTHORITY
	1.5 CONTRACTOR COOPERATION
	1.6 INFORMATION TO BIDDERS
	1.7 APPLICABLE STANDARDS
	1.8 DRAWINGS
	1.9 LAYOUT OF WORK
	1.10 COPIES OF CONTRACT DOCUMENTS
	1.11 UNFORESEEN PHYSICAL CONDITIONS
	1.12 CONTROL OF OPERATIVES
	1.13 PROTECTION OF CONTRACT WORK
	1.14 WORK INCLUDED UNDER THESE SPECIFICATIONS
	A. General
	1. The work under these specifications shall include furnishing all equipment and materials; providing all labor, supervision, administration and management; and supplying all construction equipment, materials, and services necessary to perform the wo...

	B. Description of work
	1. Construct a cover for the top of the LTP in accordance with the construction design drawings and design report issued by Engineering Analytics.


	1.15 WORK FURNISHED BY THE OWNER
	A. The following items of work will be furnished by the Owner.
	1. Existing survey control monuments.
	2. Quality Assurance Testing of all onsite earthwork placed.
	3. Non-potable water for construction use may be obtained from the Owner. The Contractor shall supply all materials and equipment to convey and distribute the water.


	1.16 VERIFICATION OF EXISTING CONDITIONS
	A. The Contractor shall redline all drawings during construction highlighting any changes made that are not shown on the contract drawings.  The Engineer will use this to develop a set of As-Constructed Drawings at the completion of the project.


	PART 2  - GENERAL
	2.1 SUMMARY
	A. This Section specifies administrative and procedural requirements for project meetings, including, but not limited to, the following:
	1. Construction Scheduling Meeting
	2. Pre-Construction Meeting
	3. Progress Meetings
	4. Coordination Meetings
	5. Closeout Meeting

	B. Related Sections:  The following sections contain requirements that relate to this section:
	1. Section 013300 (Submittals) for submitting the Contractor’s Construction Schedule and other required plans.


	2.3 PRECONSTRUCTION MEETING
	A. Engineer and Owner will schedule a pre-construction meeting after the contract has been executed and before any Work at the Site is started.  The meeting will be held at the project site or other convenient location.  The OWNER will conduct the mee...

	2.4 PROGRESS MEETINGS
	A. Contractor shall schedule and administer progress meetings throughout progress of the Work at maximum weekly intervals.  Notify the Owner and the Engineer of scheduled meeting dates and times.
	B. Contractor shall make arrangements for meetings, prepare agenda with copies for participants, preside at meetings, record minutes, and distribute copies within two days to OWNER, participants, and those affected by decisions made.
	12. Reporting:  No later than three (3) days after each meeting, CONTRACTOR shall submit draft meeting minutes to the OWNER for review and concurrence, and then shall distribute final meeting minutes, including an attendance list, to each party presen...


	2.5 COORDINATION MEETINGS
	A. Contractor shall conduct project coordination meetings as needed to address special coordination items.  Project coordination meetings are in addition to regular progress meetings.  Request representation at each meeting by every party currently in...
	B. Reporting:  No later than three (3) days after each coordination meeting, Contractor shall submit draft meeting minutes to the Engineer for review and concurrence, and then shall distribute final meeting minutes, including an attendance list, to ev...


	PART 3  - PART 2 – PRODUCTS (Not Applicable)
	PART 4  - PART 3 – EXECUTION (Not Applicable)
	PART 5  - GENERAL
	5.1 DESCRIPTION
	This section covers the schedule requirements for the project and the required input from the Contractor with regard to the project planning.

	5.2 CONSTRUCTION SCHEDULE
	A. CONTRACTOR shall prepare and submit in writing to the OWNER, for review, no later than seven days after the effective date of the Contract Agreement, a Construction Schedule indicating start and completion dates for, but not limited to, the followi...
	B. CONTRACTOR shall develop the proposed Construction Schedule in the form of a bar chart illustrating the critical path of construction activities. Construction/placement rates for all the major items of the contract WORK shall be included on the bar...
	C. CONTRACTOR shall ensure that sufficient CONTRACTOR labor, equipment, tools, and materials shall be on site to meet the target completion date for the contract WORK as established by OWNER.
	D. Construction may not be started until permits required by the regulatory authorities and/or OWNER are obtained. If there is any delay in receiving a required permit(s), CONTRACTOR shall be given a time extension to cover the delay.
	E. The CONTRACTOR’S Construction Schedule, as approved by the OWNER, shall be an integral part of the contract, and shall establish interim contract completion dates for the various construction activities. Should any construction activity not be comp...
	F. Should any construction activity be 20 or more working days behind schedule, the OWNER shall have the right to perform that activity or to have that activity performed by whatever alternative method the OWNER deems appropriate. Costs incurred by th...
	G. It is expressly understood and agreed that failure by the OWNER to exercise the option to either order the CONTRACTOR to expedite a construction activity or to expedite that activity by other means shall not be considered as setting a precedent for...
	H. Procurement Schedule. The Contractor shall submit a procurement schedule for all items that cannot be provided from local suppliers. The lead time expected and shop drawing schedule shall be included.

	5.3 SCHEDULE MEETING
	A. The Contractor and OWNER shall meet on a weekly basis to review the schedule implementation and assess Project progress.


	PART 1  - GENERAL
	1.1 SUMMARY
	A. This Section includes definitions, descriptions, transmittal, and review of submittals
	B. Related Work Specified Elsewhere
	1. Sections of Division 1


	1.2 GENERAL INFORMATION
	A. Definitions
	1. Shop Drawings, product data, and samples are technical submittals prepared by CONTRACTOR, SUBCONTRACTOR, Manufacturer, or Supplier and submitted by CONTRACTOR  to OWNER as a basis for approval of the use of Equipment and Materials proposed for inco...
	a) Shop Drawings include custom prepared data of all types including drawings, diagrams, performance curves, material schedules, templates, instructions, and similar information not in standard printed form applicable to other projects.
	b) Product data includes standard printed information on materials, products and systems; not custom prepared for this Project, other than the designation of selections from available choices.
	c) Samples include both fabricated and unfabricated physical examples of materials, products, and Work; both as complete units and as smaller portions of units of Work; either for limited visual inspection or for more detailed testing and analysis.  M...

	2. Informational Submittals are those technical reports, administrative Submittals, certificates and guarantees not defined as Shop Drawings, product data, or Samples.
	a) Technical reports include laboratory reports, tests, technical procedures, technical records, and CONTRACTOR’S design analysis.
	b) Administrative Submittals are those nontechnical Submittals required by the Contract Documents or deemed necessary for administrative records.  These Submittals include maintenance agreements, Bonds, Project photographs, physical work records, stat...
	c) Certificates and guarantees are those Submittals on Equipment and Materials where a written certificate or guarantee from the manufacturer or Supplier is called for in the Specifications.


	B. Quality Requirements
	1. Submittals such as Shop Drawings and product data shall be of the quality for legibility and reproduction purposes.  Every line, character, and letter shall be clearly legible.  Drawings such as reproducible shall be usable for further reproduction...
	2. Documents submitted to OWNER that do not conform to these requirements shall be subject to rejection by OWNER, and upon request by OWNER, CONTRACTOR shall resubmit conforming documents.  If conforming Submittals cannot be obtained, such documents s...

	C. Language and Dimensions
	1. All words and dimensional units shall be in the English language.

	D. Submittal Completeness
	1. Submittals shall be complete with respect to dimensions, design criteria, materials of construction, and other information specified to enable Engineer to review the information effectively.
	2. Where standard drawings are furnished which cover a number of variations of the general class of Equipment, each such drawing shall be individually annotated to describe exactly which parts of the drawing apply to the Equipment being furnished.  Us...
	3. Reproductions or copies of Contract Drawings or portions thereof will not be accepted as complete fabrication or erection drawings.  CONTRACTOR may use a reproduction of ENGINEER prepared Contract Drawings for erection drawings such as to indicate ...


	1.3 TECHNICAL SUBMITTALS
	A.  Items shall include, but not be limited to, the following:
	1. Manufacturer's specifications
	2. Shop fabrication drawings
	3. General outline drawings of Equipment showing overall dimensions, location of major components
	4. Material lists or schedules
	5. Concrete mix design information
	6. Samples
	7. All drawings, data, samples, instructions, and other information specified or necessary:
	a) For ENGINEER  to determine that the Materials conform with the design concept and comply with the intent of the Contract Documents.
	b) For the proper installation, operation and maintenance of the Materials which ENGINEER will review for general content but not for substance.


	B. Schedule of Submittals
	1. Prepare for ENGINEER’S concurrence, a schedule for submission of all Submittals specified or necessary for ENGINEER’S approval of the use of Equipment and Materials proposed for incorporation in the Work or needed for proper installation, operation...
	2. In establishing schedule for Submittals, allow 14 days in OWNER’S office for reviewing original Submittals and 14 days in OWNER’S office for reviewing resubmittals.
	3. The schedule shall indicate the anticipated dates of original submission for each item and Engineer's approval thereof and shall be based upon at least one resubmission of each item.
	4. Resubmit Submittals the number of times required for OWNER’S "Submittal Approved."  However, any need for resubmittals in excess of the number set forth in the accepted schedule, or any other delay in obtaining approval of Submittals, will not be g...
	5. Submit a complete submittal schedule and list of all items requiring submission in a matrix form, to include:
	a) A separate row for each submittal and submittal type required by the Contract Documents
	b) A separate column for each of the following organized from left to right in the order listed:
	i) Specification section
	ii) Submittal number
	iii) Submittal type
	iv) Resubmittal
	v) Specification section title
	vi) Description of the item with the name of manufacturer, trade name and model number
	vii) Intended submission date
	viii) Order release date
	ix) Lead time to delivery
	x) Anticipated delivery date

	c) For Example, a submittal transmittal sheet for a specification section would indicate:
	i) Specification section (11310)
	ii) Submittal Number (01, 02, 03, etc)
	iii) Resubmittal number (R1, R2, R3, etc.)
	iv) EXAMPLE:
	1) First Submittal: 08305 – 01 – Access Doors.
	2) Second Submittal: 08305 – 02 – Lift Station Hatch
	(a) Resubmittal: 08305-02-R1 - Lift Station Hatch Resubmittal



	d) Identify any items that require expedited review to meet the Project schedule
	e) Present in tabular format with appropriately labeled columns acceptable to Engineer for both electronic and hard copy versions.  Submit updated version to Engineer on monthly basis


	C. Transmittal of Submittals
	1. All Submittals for Equipment and Materials furnished by SUBCONTRACTORS, manufacturers, and Suppliers shall be submitted to OWNER by CONTRACTOR.
	2. After checking and verifying all field measurements, transmit all Submittals to OWNER for approval as follows:
	a) Identify each Submittal by Project name and number, and the Specification Section and Article number marked thereon or in the letter of transmittal.  Unidentifiable Submittals will be returned for proper identification.
	b) Check and stamp Submittals of Subcontractors, Suppliers, and manufacturers with CONTRACTOR’S approval prior to transmitting them to Engineer.  Contractor's stamp of approval shall constitute a representation to Owner and Engineer that CONTRACTOR ha...
	c) At the time of each submission, call to the attention of OWNER in the letter of transmittal any deviations from the requirements of the Contract Documents.
	d) Make all modifications noted or indicated by ENGINEER and return revised prints, copies, or samples until approved.  Direct specific attention in writing, or on revised Submittals, to changes other than the modifications called for by Engineer on p...
	e) Following completion of the Work and prior to final payment, furnish record documents and approved Samples and Shop Drawings necessary to indicate "as constructed" conditions, including field modifications, in the number of copies specified.  Furni...
	f) Work requiring a Submittal shall not be commenced or shipped until the Submittal has been stamped "Submittal Approved" or "Submittal Approved as Noted" by Engineer.
	g) Keep a copy or sample of each Submittal in good order at the site.

	3. Quantity Requirements
	a) Except as otherwise specified, transmit all manufacturers’ or fabricators’ Shop Drawings in the quantity as follows:
	i) Submittals shall be submitted electronically in pdf format.
	ii) As-Constructed Prints: 2 printed copies to Engineer.

	b) Owner may copy and use for internal operations and staff training purposes any and all document Submittals required by this Contract and approved for final distribution, whether or not such documents are copyrighted, at no additional cost to Owner....

	4. Copies of the Equipment erection drawings and other Submittals required for the installation of Equipment furnished by others under separate contract for installation under this Contract will be transmitted to CONTRACTOR by Engineer in the final di...
	5. Information to Manufacturer's District Office:  Manufacturers and Suppliers of Equipment and Materials shall furnish copies of all agreements, drawings, specifications, operating instructions, correspondence, and other matters associated with this ...

	D. ENGINEER’S Review
	1. ENGINEER will review and return Submittals to CONTRACTOR with appropriate notations.  Instruction books and similar Submittals will be reviewed by ENGINEER for general content but not for detailed substance.
	2. ENGINEER'S approval of Submittals will not relieve CONTRACTOR from CONTRACTOR'S responsibility as stated in the General Conditions.
	3. ENGINEER shall review each submittal a maximum of 2 times at no cost to the CONTRACTOR, not including record copies of submittals.  CONTRACTOR shall be responsible for the cost of ENGINEER'S review of any submittal after the second review of a part...

	E. Submittal Action Stamp
	1. ENGINEER’S review action stamp, appropriately completed, will appear on all Submittals of Contractor when returned by ENGINEER.  Review status designations listed on Engineer's action stamp are defined as follows:
	a) APPROVED:  Signifies Equipment or Material represented by the Submittal conforms with the design concept and complies with the intent of the Contract Documents and is approved for incorporation in the Work.  CONTRACTOR is to proceed with fabricatio...
	b) APPROVED AS NOTED: Signifies Equipment and Material represented by the Submittal conforms with the design concept and complies with the intent of the Contract Documents and is approved for incorporation in the Work in accordance with Engineer's not...
	c) REVISE AND RESUBMIT: Signifies Equipment and Material represented by the Submittal appears to conform with the design concept and comply with the intent of the Contract Documents but information is either insufficient in detail or contains discrepa...
	d) REJECTED: Signifies Equipment and Material represented by the Submittal does not conform with the design concept or comply with the intent of the Contract Documents and is disapproved for use in the Work.  CONTRACTOR is to provide Submittals respon...
	e) FOR REFERENCE, NO APPROVAL REQUIRED: Signifies Submittals which are for supplementary information only; pamphlets, general information sheets, catalog cuts, standard sheets, bulletins and similar data, all of which are useful to ENGINEER or OWNER i...



	1.4 INFORMATIONAL SUBMITTALS
	A. Informational Submittals will be submitted to the OWNER and are comprised of technical reports, administrative Submittals, and guarantees which relate to the Work, but do not require ENGINEER approval prior to proceeding with the Work.
	B. Informational Submittals include:
	1. Field test reports
	2. Certification on Materials
	3. Soil test reports
	4. Temperature records
	5. Job progress schedules.
	6. Equipment and Material delivery schedules
	7. Progress photographs
	8. Warranties and guarantees

	C. Transmittal of Informational Submittals
	1. All informational Submittals furnished by SUBCONTRACTOR, manufacturers, and Suppliers shall be submitted to OWNER by CONTRACTOR unless otherwise specified.
	a) Identify each informational Submittal by Project name and number, and the Specification Section and submittal number marked thereon or in the letter of transmittal.  Unidentifiable Submittals will be returned for proper identification.
	b) At the time of each submission, call to the attention of OWNER in the letter of transmittal any deviations from the requirements of the Contract Documents.

	2. Quantity Requirements
	a) Except as otherwise specified, transmit all manufacturers’ or fabricators’ Shop Drawings in the quantity as follows:
	i) Submittals shall be submitted electronically in pdf format.


	3. Test Reports:
	a) Responsibilities of CONTRACTOR, OWNER, and ENGINEER regarding tests and inspections of Equipment and Materials and completed Work are set forth elsewhere in these Contract Documents.
	b) The party specified responsible for testing or inspection shall in each case, unless otherwise specified, arrange for the testing laboratory or reporting agency to distribute digital copies of the test reports as follows:
	i) OWNER
	ii) ENGINEER
	iii) Resident Project Representative
	iv) CONTRACTOR
	v) Manufacturer or Supplier



	D. Engineer's Review
	1. ENGINEER will review informational Submittals for indications of Work or Material deficiencies.
	2. ENGINEER will respond to CONTRACTOR on those informational Submittals which indicate Work or Material deficiency.



	PART 2  - PRODUCTS - Not applicable
	PART 3  - EXECUTION - Not applicable
	PART 1  - GENERAL
	1.1 SUMMARY
	A. This section includes administrative and procedural requirements for quality-control services.
	B. Quality-control services include inspections, tests, and related actions, including reports performed by Contractor, by independent agencies, and by governing authorities.  Quality-control services do not include contract enforcement activities per...
	C. Inspection and testing services by an agency qualified under paragraph 1.4 herein are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with Contract D...
	D. Requirements of this Section relate to customized fabrication and installation procedures, not production of standard products.
	1. Specific quality-control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified inspections, tests, and related actions do not limit Contractor’s quality-control procedures that facilitate compliance with Contract Document requirements.
	3. Requirements for Contractor to provide quality-control services required by Engineer, Owner, or authorities having jurisdiction are not limited by provision of this Section.

	E. Related Sections:  The following sections contain requirements that relate to this section:
	1. Section 013300 (Submittals).


	1.2 RESPONSIBILITIES
	A. Contractor Responsibilities:  Unless otherwise indicated as the responsibility of another identified entity, Contractor shall provide inspections, tests, and other quality-control services specified elsewhere in the Contract Documents and required ...
	1. Where individual sections specifically indicate that certain inspections, tests, and other quality-control services are the CONTRACTOR'S responsibility, the CONTRACTOR shall employ and pay a qualified independent testing agency to perform quality-c...
	2. Where individual sections specifically indicate that certain inspections, tests, and other quality-control services are the OWNER'S responsibility, the OWNER will employ and pay a qualified independent testing agency to perform those services.
	a) Where the OWNER has engaged a testing agency for testing and inspecting part of the Work, and the CONTRACTOR is also required to engage an entity for the same or related element, the CONTRACTOR shall not employ the entity engaged by the Owner, unle...


	B. Retesting:  The CONTRACTOR is responsible for retesting where results of inspections, tests, or other quality control services prove unsatisfactory and indicate noncompliance with Contract Document requirements, regardless of whether the original t...
	1. The cost of retesting, revising, or replacing construction by the Contractor, is the Contractor's responsibility where required tests performed on original construction indicated noncompliance with Contract Document requirements.

	C. Associated Services:  Cooperate with testing agencies performing required inspections, tests, and similar services, and provide reasonable auxiliary services as requested. Notify the agency sufficiently in advance of operations to permit assignment...
	1. Provide access to the Work.
	2. Furnish incidental labor and facilities necessary to facilitate inspections and tests.
	3. Take adequate quantities of representative samples of materials that require testing or assist the agency in taking samples.
	4. Provide facilities for storage and curing of test samples.
	5. Deliver samples to testing laboratories.
	6. Provide the testing agency with a preliminary design mix proposed for use for materials mixes that require control by the testing agency.
	7. Provide security and protection of samples and test equipment at the project site.

	D. Duties of the Testing Agency:  The independent agency engaged to perform inspections, sampling, and testing of materials and construction specified in individual Sections shall cooperate with the Engineer and the CONTRACTOR in performance of the ag...
	1. The agency shall notify the Engineer and the CONTRACTOR promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. The agency is not authorized to release, revoke, alter, or enlarge requirements of the Contract Documents or approve or accept any portion of the Work.
	3. The agency shall not perform any duties of the CONTRACTOR.

	E. Coordination:  Coordinate the sequence of activities to accommodate required services with a minimum of delay.  Coordinate activities to avoid the necessity of removing and replacing construction to accommodate inspections and tests.
	1. The CONTRACTOR is responsible for scheduling times for inspections, tests, taking samples, and similar activities.


	1.3 SUBMITTALS
	A. Unless CONTRACTOR is responsible for this service, the independent testing agency shall submit a certified written report to the OWNER, in duplicate, of each inspection, test, or similar service.
	1. Submit additional copies of each written report directly to the governing authority, when the authority so directs.
	2. Report Data:  Written reports of each inspection, test, or similar service include, but are not limited to, the following:
	a) Date of issue.
	b) Project title and number.
	c) Name, address, and telephone number of testing agency.
	d) Dates and locations of samples and tests or inspections.
	e) Names of individuals making the inspection or test.
	f) Designation of the Work and test method.
	g) Identification of product and Specification section.
	h) Complete inspection or test data.
	i) Test results and an interpretation of test results.
	j) Ambient conditions at the time of sample taking and testing.
	k) Comments or professional opinion on whether inspected or tested Work complies with Contract Document requirements.
	l) Name and signature of laboratory inspector.
	m) Recommendations on retesting.



	1.4 QUALITY ASSURANCE
	1. Qualifications for Service Agencies:  Engage inspection and testing service agencies, including independent testing laboratories, that are prequalified as complying with the American Council of Independent Laboratories' "Recommended Requirements fo...


	PART 2  - PRODUCTS (Not Applicable)
	PART 3  -  EXECUTION
	3.1 REPAIR AND PROTECTION
	A. General:  Upon completion of inspection, testing, sample taking and similar services, repair damaged construction and restore substrates and finishes.
	B. Protect construction exposed by or for quality-control service activities, and protect repaired construction.
	C. Repair and protection is Contractor's responsibility, regardless of the assignment of responsibility for inspection, testing, or similar services.


	PART 1  -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. This Section defines the responsibilities of the various agencies or parties performing testing services as specified herein or required by the Contract Documents.
	2. Specific testing requirements are described and quantified in the individual Sections of these Specifications.


	1.2 REFERENCES
	A. Reference Standards – Comply with the requirements of all reference standards, codes, ordinances, rules, and regulations contained in the various Sections of the Specifications, except where more stringent requirements are listed herein or otherwis...

	1.3 DEFINITIONS
	A. Additional or Alternative Tests and Inspections – Tests or inspections requested by OWNER which are in addition to the Quality Assurance Tests and inspections specified herein or in other Sections of these Specifications.
	B. Code Compliance Tests and Inspections – Mandatory tests or inspections required by codes or ordinances, or by the State of New Mexico or other authorities having jurisdiction.
	C. Contractor’s Convenience Tests – Tests performed exclusively for the Contractor’s convenience or information.  Additional concrete test cylinders taken on behalf of the Contractor to determine early break strength are considered Contractor convenie...
	D. Quality Assurance Tests – All tests performed by the OWNER or it’s agents to confirm the quality of the constructed project and ensure the Contractor’s work is in compliance with the project Specifications and Contract Documents.
	E. Quality Control Tests – All tests required for product submittal as specified herein or elsewhere in the Contract Documents which are performed by the Contractor’s independent testing agency.   Any field tests required by the Contractor and for the...
	F. Retesting – Subsequent testing or inspections of the Work or any portion of the Work for which initial testing has indicated non-compliance with the Contract Documents or with applicable codes, ordinances, rules, and regulations.
	G. Soils Engineer – The geotechnical consultant employed by the OWNER to perform the subsurface soils and foundation investigation for use in the preparation of this Project.  The Soils Engineer may or may not be the same person or entity as the testi...
	H. Testing Agency – The organization or entity employed under the terms of this Section to perform materials testing specified herein and in other Sections of the Specifications.  This organization or entity may also be referred to in the Contract Doc...

	1.4 PAYMENT FOR TESTS AND INSPECTIONS
	A. Quality Control Tests – Paid for by the Contractor
	B. Code Compliance Tests and Inspections – Paid for by the Contractor
	C. Contractor’s Convenience Tests – Paid for by the Contractor
	D. Quality Assurance or Alternative Tests and Inspections – Paid for by the Owner. If the materials or work tested is found to be in compliance with the Contract Documents; otherwise, paid for by the Contractor.
	E. Retesting – Paid for by the Contractor.
	F. Initial Quality Assurance Testing – Paid for by the Owner

	1.5 SUBMITTALS
	A. Test Reports
	1. A copy of all test reports will be promptly delivered by the testing agency directly to the following parties:
	a) Owner’s Project Representative
	b) Engineer
	c) Contractor

	2. The testing agency will submit written reports of all testing on a not less than weekly basis.  Written reports of each test will include, but not be limited to:
	a) Date of issue
	b) Project title and number
	c) Date and location of samples and tests
	d) Name(s) of individual(s) performing the test
	e) Designation of the work and test method
	f) Complete test data and results



	1.6 TESTING AGENCY
	A. Personnel – Testing services will be performed only by trained and experienced technicians currently qualified for the work they are to perform.  Documentation of such training will be submitted to the Owner’s Representative upon request.

	1.7 PRODUCTS
	A. (Unused)

	1.8 EXECUTION
	A. (Unused)

	1.9 COOPERATION WITH TESTING AGENCY
	A. Access To The Work – Representative of the testing agency or other legally constituted testing personnel shall have unrestricted access to the site and all other locations where the Work is in progress, including borrow areas, batch plants, materia...

	1.10 TESTING PROCEDURES
	A. General – Gathering of specimens or samples, measuring, and testing of all materials, products, or other work shall be performed according to the procedures of the referenced standard test method.
	B. Taking Specimens – Unless otherwise indicated, all specimens and samples for testing will be taken by testing agency personnel, either at the source of the material or at the site for work in progress as applicable for the test method or procedure.
	C. Delivery of Specimens – Unless otherwise indicated, pick-up and delivery of specimens or samples to the testing agency’s laboratory will be done by the agency’s personnel.
	D. Non-Complying Work
	1. When initial tests indicate non-compliance of the Work or any portion thereof, the non-complying portion shall be removed, replaced, or reworked, and retested.
	2. Do not proceed with additional work until the non-complying work has been retested and found to be in compliance.

	E. Additional Quality Control, Quality Assurance, or Alternative Tests
	1. The Owner’s Representative reserves the right to require additional quality control, quality assurance or alternative tests of materials or work for which he has reason to believe may not be in compliance with the requirements of the Contract Docum...
	2. Payment of additional or alternative tests will be determined as provided herein above.  See 1.04, Item D in this Section.


	1.11 QUALITY CONTROL SAMPLING AND TESTING
	A. Carefully examine the individual Sections of these Specifications for complete testing requirements and testing frequency.
	B. The Contractor is responsible for timely notification of the testing agency for quality assurance tests (quality control testing is by the contractor and for the contractor and notification not necessary) listed in the individual Sections.


	PART 2  - – GENERAL
	A. Quality assurance criteria.
	2.2 RELATED SECTIONS
	A. Section 014500 – Quality Control.
	B. This section describes requirements applicable to all Sections within Divisions 02 to 16.

	2.3 REFERENCES
	A. Current member in good standing of their respective professional or industry organization and certified to perform specified services.

	2.4 QUALITY ASSURANCE
	A. Cooperate with testing organization services as specified in Section 014500 – Quality Control.
	B. Testing organization:  Current member in good standing of their respective professional or industry organization and certified to perform specified services.
	C. Comply with applicable procedures and standards of the certification sponsoring association.
	D. Perform services under direction of supervisor qualified under certification requirements of sponsoring association.  A Supervisor shall be required on site at all times that work is being performed.
	E. Qualifications:
	1. Delivery drivers:  Site orientation required.
	2. Workers: Provide adequate workforce training through meetings and demonstrations. Site orientation required.  Workers to provide proof of qualifications (necessary training and skills) of skill set needed for the work assignment.  Journeyman shall ...
	3. Supervisor: Provide a designated experienced person on site with construction experience for the work being performed throughout the project for consultation and supervision purposes.

	F. Meet the Quality Assurance requirements in individual specifications and on the Inspection and Test Plans contained in the appendix to the specifications.


	PART 3  - – PRODUCTS  (Not Applicable)
	PART 4  - – EXECUTION (Not Applicable)
	SECTION 01500
	CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
	Section 02220
	Excavation
	PART 1 -- GENERAL
	PART 2 -- PRODUCTS
	PART 3 -- EXECUTION
	PART 1  - GENERAL
	1.1 DESCRIPTION
	A. This section covers the requirements for removal of existing surface soil materials; clearing of vegetation and organic soils; and removal of surface debris and rubble as necessary in preparation for construction.


	PART 2  - PRODUCTS (Not Used)
	PART 3  - EXECUTION
	3.1 PREPARATION
	A. Contractor shall verify the extent of clearing necessary for the conduct of the Work and shall ensure that existing plant life and features (if any) designated by the Owner or the Engineer to remain are clearly tagged or otherwise identified.
	B. Place surface debris cleared from the borrow area outside of work areas on the Site.  Such surface debris shall be properly disposed of in the Material Placement Area.

	3.2 PERMITS
	A. Contractor shall obtain necessary permits and pay any applicable fees for removal and/or disposal of cleared materials.

	3.3 CLEARING
	A. Contractor shall clear only those areas required for access to the site and execution of Work, and shall minimize disturbance to adjacent land, subject to the approval of Engineer.
	B. Existing root systems shall be removed to a minimum depth of 6 inches below final subgrade, as shown on the Drawings, or as otherwise directed.
	C. Maintain cleared materials separate from other excavated materials.
	D. Cover materials to protect against blowing as needed.


	PART 4  - GENERAL
	4.1 DESCRIPTION
	A. This section covers dewatering the required excavations; water diversion plan; prevention of excessive erosion of excavated areas, stockpiles earth materials, and other erodible areas; and the control of sediment to limit siltation and pollution of...
	B. The Contractor shall employ all necessary means to control the surface runoff to protect the work area and minimize pollution to the downstream water course in accordance with all State and Federal water quality standards and in accordance with the...

	4.2 REFERENCES
	A. Department of Labor. Safety and health Regulations for Construction. Subpart

	4.3 SEDIMENT AND EROSION CONTROL
	A. Sediment shall be trapped or retained in amounts as required to comply with the control of turbidity in the stream.
	B. Sediment retention basins shall be constructed only when there are no other more economical measures which can be employed to prevent excessive sediment from entering the stream during storm runoff.
	C. The Contractor shall control his operations so that excessive sediment or siltation, due to construction operations, shall not be introduced into the stream from storm runoff in concentrations that ill impair natural or developed fisheries and dome...
	D. The Contractor shall comply with all applicable Federal, State, and County laws, orders, and regulations concerning the prevention, control, and abatement of water pollution ad turbidity.
	E. The Contractor shall obtain all permits required by State and Federal water quality control regulations including New Mexico Department of Public Health and Environment Water Quality Control Commission Regulation 61.
	1. Storm water management plans required for such permits shall be prepared in accordance with the permitting agency’s requirements and shall be maintained by the Contractor.
	2. Water quality permits that cannot be closed by the date of final completion may be transferred to the Owner at the date of final completion.
	3. It is the Contractor’s responsibility to complete applications for the transfer of applicable permits and the Contractor will not be relieved of responsibility for sediment and erosion control until the transfer of permit is complete and accepted b...
	4. All applicable sedimentation and erosion control measures required by the permits and storm water management plans shall be in place and in a good state of repair at the time of transfer.
	5. The Contractor shall also submit any storm water management plans required for the permits to the Owner prior to applying for transfer of the permits.

	F. The Contractor shall also comply with the occupational health and environmental controls set forth in Subpart D of the Department of Labor “Safety and Health Regulations for Construction”.
	G. The measures taken shall be the Contractor’s responsibility and remedy to meet the applicable laws and standards.

	4.4 PREVENTION OF EROSION
	A. The Contractor shall protect open excavations, trenches, and the like with silt fencing, straw bale berms, sand and gravel check dams, and or other silt traps or barriers as required to prevent excessive erosion of open earth areas and excavated pi...
	B. The Contractor shall protect stockpiled earth materials to prevent erosion at the base.
	C. Where natural drainage ways are intercepted by construction activities, such drainage ways shall be diverted around the construction site and through a culvert.
	D. The diverted drainage way shall be paved with asphalt or concrete, where necessary, to prevent pickup and delivery of excessive sediment to the stream.

	4.5 WATER QUALITY
	A. The Contractor shall not degrade the quality of water in ay watercourse by runoff of sediment or by the introduction of foreign materials used on the project.
	B. The Contractor shall abide by all regulations of the State and Federal water quality control acts.

	4.6 REMOVAL OF STRUCTURES
	A. The Contractor shall remove all equipment and structures utilized for the control of water, except as noted on the drawings.
	B. All erosion and sediment control structures, dewatering equipment and components, and all temporary diversion structures shall be completely removed from the Work Site upon completion of the work.
	C. Removal shall also provide for cleanup and restoration of the site to its original condition, including planting of the site to near original conditions


	PART 1  - GENERAL
	PART 2  - DESCRIPTION
	PART 3  - This section covers the furnishing of materials and equipment and the performance of all operations in connection with providing a permanent stand of grass or reinforced turf mat in the areas specified herein.
	PART 4  - No seed or amendments shall be mixed or any operation begun without the knowledge of the Engineer.  At the direction of the Engineer, seeding operations shall be suspended at any time soil or weather conditions are unfavorable for proper ap...
	PART 5  - Soil erosion control work shall include preparation of the soil surface, incorporating amendments, and seeding, for areas indicated on the Drawings and all un-surfaced fills, permanent excavations, and other areas disturbed or stripped of ve...
	PART 6  - Any damage of vegetation outside the areas designated for seeding shall be repaired at the Contractor's sole expense.


	PART 7  - RELATED SECTIONS
	PART 8  - Section 311000 - SITE CLEARING


	PART 9  - PRODUCTS
	PART 10  - MATERIALS
	PART 11  - Commercial Product
	PART 12  - Incorporation of compost to improve germination conditions is recommended; compost can be derived from livestock manure, biosolids, or green waste sources. Suitable material will have at least 25% organic matter, pH not to exceed 8.5, solub...
	PART 13  - Compost should be added at 8 cubic yards per acre incorporated to 3 inches depth.
	PART 14  - Compost with documentation of analysis results.

	PART 15  - Erosion Control
	PART 16  - Due to the effectiveness of the rock admixture, supplemental erosion protection is not warranted on the flat surfaces of the cover.

	PART 17  - Seed
	PART 18  - Seed shall be certified, blue tag, clean, delivered in original, unopened packages and bearing an analysis of the contents and guaranteed to provide the amount of Pure Live Seed (PLS) as shown below.
	PART 19  - The following seed mix is acceptable for use and may be obtained from Granite Seed, 490 E. 76th, Denver, CO, 80229, Miranda@graniteseed.com.
	PART 20  - Alternate seed mixes and suppliers may be proposed by the Contractor but shall generally contain the type of seed and rates as shown below.


	PART 21  - EQUIPMENT
	PART 22  - Mechanical / Agricultural Spreader
	PART 23  - Disc / Harrow
	PART 24  - Rangeland Drill Seeder


	PART 25  - EXECUTION
	PART 26  - PREPARATION OF SEED BED
	PART 27  - Compost shall be applied at a rate of 8 cubic yards per acre, spread evenly, using a mechanical / agricultural spreader.
	PART 28  - Compost shall be incorporated to a depth of 3 inches using a disc or harrow implement.
	A. A rangeland drill seeder should be used but broadcast seeding can all be used at two times the prescribed seeding rate.
	PART 29  - Drill seeding should occur perpendicular to the predominate wind direction.
	PART 30  - If broadcasting methods are used, seed shall be raked or tilled, perpendicular to the predominate wind direction, into the soil to provide a soil cover.
	PART 31  - Seeding season shall be March 1 to April 30 or October 1 to November 30.  It certain circumstances, seeding prior to monsoonal (in June or July) may be appropriate as well.
	PART 32  - The Engineer may vary seeding times as necessary for weather conditions to obtain best results.



	Appendix G - HMC GRP ET Cover Drawings - 20220304 - For Comment.pdf
	.G-1 Title
	Sheets and Views
	Cover


	.G-2 Notes
	Sheets and Views
	Notes


	C-1 Overall Site
	C-2 Current
	Sheets and Views
	C-2 Current
	Sheet 1



	C-3 Grading Grid
	Sheets and Views
	C-3 Grading
	Sheet 1



	C-4 Grading Iso
	Sheets and Views
	C-4 Isopach
	Sheet 1



	C-5 Cover grading
	Sheets and Views
	C-5 Cover
	Sheet 1



	C-6 Section A-A
	C-7 Section B-B





