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kPa 
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cs 1 MOBILIZATION AND LAYDOWN AREA 

This section consists of procedures for CONTRACTOR($) mobilization and 
demobilization and the development of the equipment and mobile office laydown area 
for the water.treatment system construction located on the site large tailings pile (L TP). 
In addition, general safety requirements for working on the site are described. 

cs 1.1 MOBILIZATION AND DEMOBILIZATION 

A. The CONTRACTOR(S) shall mobilize .their equipment, personnel, and supplies 
into the site to conduct preparatory site work for the construction project. This 
work will include the equipment, personnel, and supplies necessary to maintain 
or develop access roads and establish the contractor laydown area. Once the 
laydown area is established and approved by the MANAGER, CONTRACTOR(S) 
shall begin mobilization of their remaining equipment, personnel, and supplies to 
the laydown area in preparation of completing the project. 

B. Following completion of all construction tasks and commissioning of the water 
treatment system and final approval by the MANAGER, the CONTRACTOR($) 
shall demobilize their equipment, personnel, and remaining supplies from the 
laydown area. Reclamation equipment and supplies will remain onsite until 
revegetation of the laydown area and borrow soil areas are complete (See CS 
19). 

cs 1.2 TRAINING 

All CONTRACTOR personnel must be trained in site safety and radiological control 
procedures prior to being allowed to work on the LTP. 

cs 1.2.1 RADIOLOGICAL CONTROL 

A. All CONTRACTOR personnel who · have not been previously trained in 
radiological control procedures shall receive training prior to being allowed to 
work on the LTP. This training, referred to as ALARA training, will be conducted 
by Homestake Mining Company {HMC) employees . 
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B. Each trained employee shall be issued a radiation badge to be worn at all times • 
on the L TP. The badge must be stored in the construction office trailer(s) located 
at the laydown area at the end of each work shift and will not be allowed to leave 
the work site. 

C. The MANAGER, or his personnel, shall have access to the trailer to monitor the 
badge storage. Radiological scanning of all equipment arriving at the site and 
prior to leaving the site shall occur according to HMC policy, 

CS 1.2.2 SAFETY 

A. All new CONTRACTOR personnel shall be required to attend a safety 
procedures training session to be conducted by HMC personnel prior to being 
allowed to work on the site. Included will be instruction of construction traffic 
patterns and speed limits, HMC personnet traffic patterns, and coordination and 
traffic control in relation to other site contractors. 

B. All CONTRACTOR personnel shall be instructed in the work site Field Level Risk 
Assessment (FLRA) process to determine the risk associated with any new or 
unusual activity. 

C. The CONTRACTOR shall be required to hold a morning safety "tailgate" meeting 
with all site personnel. 

cs 1.3 LA YDOWN AREA 

The CONTRACTOR(S) laydown area is shown on Sheet 3 of the drawings and is 
generally located to the west of Evaporation Pond #3. This area was previously used 
for staging of equipment during the previous borrow soil haulage project. 

cs 1.3.1 EQUIPMENT AND SUPPLIES 

A The laydown area shall be graded to accommodate equipment, trailers, and 
supplies. Soil shall be bladed and stockpiled from the laydown area for use as 
final cover of the area (See CS 19). It is understood that the original topsoil has 
likely been removed from the area during borrow soil excavation activities. The 
CONTRACTOR shall not be allowed to disturb more acreage than that exposed 
during borrow soil activities. 
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B. All equipment shall be required to be moved to the laydown area each. evening 
following construction activities on the LTP. Routine servicing, fueling and 
repairs of all equipment shall be at the laydown area. The exception to this 
requirement is low mobility equipment, such as dozers and tracked excavators. 

C. Fuel storage shall be placed on bermed containment at the laydown area. 
Mobile fuel trucks are acceptable and do not require containment. 

CS 1.3.2 OFFICE TRAILERS AND OTHER FACILITIES 

A The CONTRACTOR shall be required to locate an office trailer(s) at the laydown 
area. The trailer(s) should be sufficient to supply office space for the contractor 
and his assistants. 

B. In addition, the trailer(s) must have sufficient space for a lunchroom capable of 
supporting all employees. Employees must eat their lunches at the laydown area 
and shall not be allowed to eat on the L TP. 

C. The CONTRACTOR must supply potable drinking water at the laydown area for 
employees to drink and to wash prior to eating lunch . 

D. Portable toilet(s) must be supplied at the laydown area. 

E. The trailers shall have sufficient space to store personnel radiation badges at the 
end of each work shift. 

CS 1.3.3 ACCESS ROAD MAINTENANCE AND SPEED CONTROL 

A. The CONTRACTOR shall be required to maintain all work site access roads 
including from the county road to the laydown site as shown on Sheet 3. This 
area will have a mandatory speed limit of 15 miles per hour. The road shall be 
maintained in a manner that allows for safe transport and movement of all 
equipment and dust control (see CS 3) is mandatory. 

B. The access road up to the top of the L TP and the access roads to and from the 
construction area on the L TP must also be maintained by the CONTRACTOR. 
These roads, as shown on Sheet 3, have a mandatory speed limit of 26JI1~g.Per 
hour. These roads also require dust control measures be employed. /.:J fl'!'! 

Zeolite System Specifica6ons 1-3 March 2015 



C. The main gate to the work site on the L TP is also be utilized by other site • 
contractors. Coordination with traffic of all contractors is required at all times. 
Delivery of materials and supplies shall also occur through these gates. All 
deliveries must be met by a CONTRACTOR representative to lead the delivery 
vehicle to the designated off-loading area on the L TP. 
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CS2 STORMWATER CONTROL 

This section describes the requirements to control stormwater runoff during the 
construction project. 

CS2.1 LARGE TAILINGS PILE RUNOFF 

The construction project location is primarily on top of the large tailings pile (L TP) at the 
site. Much of the construction timeframe will occur during seasonal monsoon rains. 
Surface runoff from storm events on top of the L TP drains to the outer road system 
along the L TP berm to concrete control structures and drain pipes that flow to the 
bottom of the L TP. The surface of the L TP is domed in the middle, generally from east 
to west, and allows surface runoff to drain towards the outer berms of the L TP. 

A. The CONTRACTOR is required to maintain the access roads during construction 
(CS 1). As part of this maintenance, the CONTRACTOR must blade the roads 
so that runoff will flow to the concrete structures located in the outer berm of the 
LTP . 

B. The MANAGER, at his discretion, may direct additional grading of the roads to 
ensure compliance with this requirement. 

cs 2.2 LAYDOWN AREA RUNOFF 

A. The CONTRACTOR shall control surface runoff from the equipment laydown 
area within the confines of the area. As necessary, the CONTRACTOR may 
construct a small holding pond or berms, or install waddles, to control runoff. 
This requirement is necessary to avoid contaminants from the laydown area 
reaching off-area drainages. 

B. The MANAGER, at his discretion may direct additional grading of the laydown 
area to ensure compliance with this requirement. . 
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CS3 DUST CONTROL AND WATERING 

This section consists of requirements for water application by the CONTRACTOR(S) for 
dust control for the safety of all personnel and to reduce nuisance dust from leaving the 
construction area. In addition, water application is required in the compaction of the 
zeolite cell pad and embankments. 

cs 3.1 WATER SOURCE 

A Water required for dust control, compaction, or other purposes shall be obtained 
from the water load out facility located at the water tower situated southeast of 
the LTP. 

B. Alternative water sources may be utilized upon approval by the MANAGER. 

cs 3.2 DUST CONTROL 

A. The CONTRACTOR is required to control road and fugitive dust at all times 
during construction (see CS 1.3.3). Included in the dust control requirement are 
the access road to the laydown area and all L TP access roads. 

B. The CONTRACTOR is required to maintain control of construction site fugitive 
dust to ensure that blowing dust particles do not leave the construction site 
causing safety hazards or air pollution. 

C. Water distribution equipment shall be approved by the MANAGER. 

D. The MANAGER, at his discretion, may direct additional watering of roads or the 
construction site to control dust. 

cs 3.3 COMPACTION WATERING 

A Per the requirements of CS 4.5.1, Moisture and Density Control, water is 
required to ensure deficiency in moisture content of embankment and other 
materials does not occur. 
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B. These deficiencies shall be corrected by the addition of water by MANAGER 
approved water distribution equipment. 

C. Pre-wetting of stockpiled soil prior to placement does not guarantee that 
additional water will not be required. 

D. Water added to the pad area during construction operations shall be distributed 
in a manner that will avoid ponding or over-wetting materials . 
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cs 4.1 

PAD CONSTRUCTION AND COMPACTION 

GENERAL 

This section consists of construction and compaction of all zeolite pad materials in 
accordance with the specifications and in conformity with the lines, grades, 
thicknesses, and cross sections shown on the plans. 

CS4.2 TESTING PROCEDURE REFERENCES 

The following testing procedures may be required in the earthen construction of the 
zeolite pad. 

A: ASTM D4318: Standard Test Method for Liquid Limit, Plastic Limit, 
and Plasticity Index of Soils 

B: ASTM D698: Laboratory Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3

)). 

C: ASTM D1556: Density and Unit Weight of Soil in Place by the Sand 
Cone Method. 

D: 

E: 

CS4.3 

ASTM D5195: Density of Soil and Rock In-Place at Depths Below 
the Surface by Nuclear Method. 

ASTM 02922: Standard Test Methods for Density of Soil and 
Soil-Aggregate in Place by Nuclear Method (Shallow Depth). 

BORROW MATERIALS 

Materials to be used for construction have been previously excavated and hauled to the 
construction site and stockpiled adjacent to the construction area. This material has 
been measured for volume and approved by a Geotechnical Engineer for suitability as 
construction material. Testing results for borrow soils are included in Appendix A. 
Approximately 50,000 CY of soil was originally stockpiled. However, a significant 
volume of stockpiled material has been placed as cover over the general construction 
area. A small volume of the stockpiled material was also removed for incidental use at 
the site. If the remaining borrow soil is not sufficient to complete the construction of the 
zeolite system, additional materials will be delivered to the area of the stockpile under 
separate contract. 
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ninety-five (95) percent of maximum dry density for the borrow soil as 
determined by ASTM 0698. 

4. MANAGER may approve minor grading; scarifying, moisture 
conditioning, or addition of small thickness of fill to smooth the 
foundation surface and improve uniformity of compaction. 

B. The zeolite pad foundation shall be tested for soft spots by proof rolling. 
The proof roll test shall be done after passing the in-place compaction 
tests. Copies of the passing compaction tests, including the density 
testing, shall be provided fo the MANAGER prior to the proof roll. Each 
succeeding pass of the proof roller over the pad area shall be offset by 
no greater than four (4) tire widths. The proof roller shall be uniformly 
loaded. 

1. The proof roller shall be the weight of a fully loaded ten (1 O) yard 
dump truck (approx. 50,000 lbs. or more on ten (10) wheels). 

2. Areas which exhibit movement, cracking, or deflection of the 
material shall be removed and replaced or recompacted and 
retested at the direction of the MANAGER . 

CS 4.5 CONSTRUCTION 

A All excavation and embankment work shall be constructed to the 
neat lines and elevations shown on the plans. No materials shall be 
wasted without permission from the MANAGER. All grading and related 
operations shall be conducted so that the terrain outside of the limits of 
slopes shall not be disturbed unless approved by the MANAGER. Only 
minor additional clearing of the site will be required. 

B. If it should become necessary to suspend grading operations because of . 
weather or other conditions, the CONTRACTOR shall, at the direction of 
the MANAGER, perform minor blading or grading to reduce or prevent 
collection of water within the pad area. 

C. Embankment material shall be placed in uniform approximate horizontal 
layers not exceeding eight (8) inches in loose thickness, for the entire 
width of the embankment. Each layer of embankment shall be 
completed, leveled and compacted before succeeding layers are placed . 
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D. Embankment which has been subjected to significant freezing shall 
be retested for compaction requirements after frost is out of the ground 
and the embankment is in suitable condition of work. 

CS 4.5.1 MOISTURE AND DENSITY CONTROL 

A The CONTRACTOR shall provide watering and compaction as 
required to obtain a minimum of ninety-five (95) percent of maximum 
dry density as determined by ASTM D698 for the entire 
embankment placed. In the case of embankment materials with 
plasticity indexes greater than zero (0) as determined by ASTM D4318, 
the amount of water required for rolling shall be within plus two (2) or 
minus two (2) percentage points of optimum moisture content as 
determined by ASTM D698. Tests shall be performed using ASTM 
D2922, D1556, or D5195. If testing is performed with ASTM D2922 or 
ASTM D5195 a minimum of two calibration tests will be performed by 
duplicate testing with ASTM D1556. 

B. Frequency of density testing shall be one test for every two thousand 
(2,000) cubic yards of compacted material. At least one density test 
shall be performed for each work shift during which one thousand 
(1,000) or more cubic· yards of material are compacted. Additional 
testing may be required at the direction of the MANAGER to confirm 
adequate compaction for critical areas of the embankment. 

C. Moisture conditioning of the fill material will be allowed within the 
stockpile borrow area. When moisture conditioning is performed in the 
stockpile borrow area, the borrow soil shall be thoroughly mixed by 
blading, rototilling or scarifying to ensure uniform moisture content within 
the active borrow area. 

D. · . Moisture content adjustment of the fill material will be a.Hewed within the 
zeolite pad construction area. After addition of water, the entire lift 
thickness of up to eight (8) inches shall be bladed, rototilled or scarified 
to thoroughly mix the soil to achieve uniform moisture content before 

· compaction. If it is necessary to reduce moisture ·content, the material 
will be periodically bladed, rototilled or scarified to thoroughly mix the soil 
to achieve uniform moisture content. Alternatively, the CONTRACTOR 
may remove and replace the fill. 

CS 4.5.2 COARSE GRADING AND CONSTRUCTION 

A The CONTRACTOR shall construct the zeolite pad embankments in a 
manner that produces compaction of all major embankment fill material. 
Excess fill shall be placed on the interior of the zeolite cells such that 
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• trimming of the steeper 1H:1V interior slopes to the lines and grades 
shown on the drawings will occur in compacted fill. Portions of the fill 
that are disturbed during construction shall be re-compacted. 

• 
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B. Exterior slopes and interior slopes shall be placed to produce acceptable 
compaction through the fill. The fill material on slopes equal to or flatter 
than 2H:1V may be placed to approximate final grade with no excess fill. 

C. All soft and unstable material and other portions of the compacted fill 
which exhibit movement, cracking, or deflection, or do not meet 
minimum density requirements and cannot be compacted satisfactorily, 
shall be removed and replaced to the lines and grades as directed. 

CS 4.5.3 FINE GRADING 

A. Trimming of steep interior zeolite pad slopes shall be done to achieve 
the lines and grades as directed. Equipment operators working in close 
proximity to steeper interior slopes shall be trained in safe operating 
procedures. Because of safety concerns for equipment operating near 
steep slopes, MANAGER may suspend equipment operations until 
safety concerns are addressed. 

B. All soft and unstable material and other portions of the compacted fill 
which exhibit movement, cracking, or deflection, or do not meet 
minimum density requirements and cannot be compacted satisfactorily, 
shall be removed and replaced to the lines and grades as directed . 
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CS5 LINER INSTALLATION 

HOPE geomembrane (liner) will be installed over the entire internal area of the zeolite 
system to provide containment for all fluids and materials within the exterior berm and 
perimeter access road. All provided. liner shall be 60 mil thickness with smooth black­
surfaced HOPE geomembrane. 

cs 5.1 GENERAL 
. This specificatiqn includes furnishing and installing HOPE geomembranes with a 
formulated sheet density of 0.940 g/cm or greater. 

cs 5.1.1 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

1. D 638, Standard Test Method for Tensile Properties of Plastics. 
2. D 751, Standard Test Methods for Coated Fabrics. 
3. D 792, Standard Test Methods for Density and Specific Gravity (Relative 
Density) of Plastics by Displacement. 
4. D 1004, Standard Test Method for Initial Tear Resistance of Plastic Film and 
Sheeting. 
5. D 1204, Standard Test Method for Linear Dimensional Changes of Non Rigid 
Thermoplastic Sheeting or Film at Elevated Temperature. 
6. D 1238, Standard Test Method for Flow Rates of Thermoplastics by Extrusion 
Plastometer. 
7. D 1505, Standard Test Method for Density of Plastics by Density-Gradient 
Technique. 
8. D 1603, Standard Test Method for Carbon Black in Olefin Plastics. 
9. D 3895, Test Method for Oxidative Induction Time of Polyolefins by Thermal 
Analysis. 
10. D 4218, TestMethod for Determination of Carbon Black Content in 
Polyethylene Compounds by the Muffle-Furnace Technique. 
11. D 4437, Standard Practice for Determining the Integrity of Field Seams Used 
in Joining Flexible Polymeric Sheet Geomembranes. 
12. D 4833, Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes and Related Products. 
13. D 5199, Standard Test Method fo(Measuring Nominal Thickness of Smooth 
Geomembranes. 
14. D 5397, Standard Test Metllod for Evaluation of Stress Crack Resistance of 
Polyolefins using Notched Constant Tensile Load Test. 
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15. D 5596, Standard Practice for Microscopical Examination of Pigment 
Dispersion in Plastic Compounds. 
16. D 5641, Standard Practice for Geomembrane Seam Evaluation by Vacuum 
Chamber. 
17. D 5721, Practice for Air-Oven Aging of Polyolefin Geomembranes. 
18. D 5820, Test Method for Air Testing. 
19. D 5885, Test Method for Oxidative Induction Time of Polyolefin 

Geosynthetics by High Pressure Differential Scanning Calorimetry. 
20. D 5994, Standard Test Method for Measuring Nominal Thickness of 
Textured Geomembranes. 
21. D 6365, Standard Practice for the Nondestructive Testing of Geomembrane 
Seams using The Spark Test. 

B. Geosynthetic Research Institute (GRI): 
1. GRI GM 6, Pressurized Air Channel Test for Oual Seamed Geomembranes. 
2. GRI GM 9, Cold Weather Seaming of Geomembranes. 
3. GRI GM 10, Specification for Stress Crack Resistance of HDPE 
Geomembrane Sheet. 
4. GRI GM 13, Test Properties, Testing Frequency and Recommended Warranty 
for High Density Polyethylene (HOPE) Smooth and Textured Geomembranes . 
5. GRI GM 14, Test Frequencies for Destructive Seam Testing. 

cs 5.1.2 SUBMITTALS 

A Submit the following to the MANAGER, for review and approval, within a 
reasonable time so as to expedite shipment or installation of the Geomembrane: 

1. Documentation of manufacturer's qualifications. 
2. Manufacturer's Quality Control program manual or descriptive documentation. 
3. A material properties sheet, including at a minimum all properties specified in 
GRI GM 13, including test methods used. 
4. Sample of the material. 
5. Documentation of Installer's qualifications, as specified below. 

a. Submit a list of at least ten completed facilities. For each installation, 
provide: name and type of facility; its location: the date of installation; 

name and telephone number of contact at the facility; type and · 
thickness of geomembrane and; surface area of the installed 
geomem brane. 

b. Submit resumes or qualifications of the Installation Supervisor, Master 
Seamer and Technicians to be assigned to this project. 

c. Quality Control Program . 
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6. Example Material Warranty and Liner Installation Warranty complying with • 
following sections of this specification. 
7. Resin Supplier's name, resin production plant identification, resin brand name 
and number, production date of the resin, resin· Manufacturer's quality control 
certificates, and certification that the properties of the resin meet the 
requirements for the project. 

B. Shop Drawings 
1. Submit copies of shop drawings for MANAGER'S approval within a· 
reasonable time so as not to delay the start of geomembrane installation. Shop 
drawings shall show the proposed panel layout identifying seams and details. 
Seams should generally follow the direction of the slope. Butt seams or roll-end 
seams should not occur on a slope unless approved by the MANAGER. Butt 
seams on a slope, if allowed, should·be staggered. 

2. Placement of geomembrane will not be allowed to proceed until MANAGER 
has received and approved the shop drawings. 

D. Additional Submittals (In-Progress and at Completion) 
1; Manufacturer's warranty. 
2. Geomembrane installation warranty. 
3. Daily written acceptance of subgrade surface. 
4. Low-temperature seaming procedures if applicable. 
5. Prequalification test seam samples. 
6. Field seam non-destructive test results. 
7. Field seam destructive test results. 
8. Daily field installation reports. 
9. Installation record drawing. 

CS 5.1.3 QUALITY CONTROL 

A Manufacturer's Qualifications: The manufacturer of geomembrane of the Wpe 
specified or similar product shall have at least five years of experience in the 
manufacture of such geomembrane. In addition, the geomembrane manufacturer 
shall have manufactured at least 1,000,000 M2 (10,000,000 FT2

) of the specified 
type of geomembrane or similar pro~uct during the last five years. 

B. Installer's Qualifications 
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1. The Geomembrane Installer shall be the Manufacturer, approved 
Manufacturer's Installer or a contractor approved by the MANAGER to install the 
geomembrane. 
2. The Geomembrane Installer shall have at least three years of experience in 
the installation of the specified geomembrane or similar. The Geomembrane 
Installer shall have installed at least 1 O projects involving a total of 500,000 M2 

(5,000,000FT2
) of the specified type of geomembrane or similar during the last 

three years. 

3. Installation shall be performed under the direction of a field Installation 
Supervisor who shall be responsible throughout the geomembrane installation, 
for geomembrane panel layout, seaming, patching, testing, repairs, and all other 

activities of the Geomembrane Installer. The Field Installation Supervisor shall 
have installed or supervised the installation and seaming of a minimum of 1 o 
projects involving a total of 500,000 M2 (5,000,000 FT2

) of geomembrane of the 
type specified or a similar product. 
4. Seaming shall be performed under the direction of a Master Seamer (who 
may also be the Field Installation Supervisor or Crew Foreman) who has seamed 
a minimum of 300,000M2 (3,000,000FT2

) of geomembrane of the type specified 
or similar product, using the same type of seaming apparatus to be used in the 
current project. The Field Installation Supervisor and/or Master Seamer shall be 
present whenever seaming is performed. 
5. All seaming, patching, other welding operations, and testing shall be 
performed by qualified technicians employed by the Geomembrane Installer. 

CS 5.1.4 DELIVERY STORAGE AND HANDLING 

A. Each roll of geomembrane delivered to the site shall be labeled by the 
manufacturer. The label shall be firmly affixed and shall clearly state the 
manufacturer's name, product identification, material thickness, roll number, roll 
dimensions and roll weight. 

B. Geomembrane shall be protected from mud, dirt, dust, puncture, cutting or any 
other damaging or deleterious conditions. 

C. Rolls shall be stored away from high traffic areas. Continuously and uniformly 
support rolls on a smooth, level prepared surface. 

D. Rolls shall not be stacked more than three high . 
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CS 5.1.5 PROJECT CONDITIONS 

A Geomembrane should not be installed in the presence of standing water, while 
precipitation is occurring, during excessive winds, or when material temperatures are 
outside the specified limits. 

CS 5.1.6 MATERIAL WARRANTY 

As required by specification, or as required in GRI GM 13. 

CS 5.1.7 GEOMEMBRANE INSTALLATION WARRANTY 

A The Geomembrane Installer shall guarantee the geomembrane installation 
against defects in the installation and workmanship for 1 year commencing with the 
date of final acceptance. 

CS 5.1.8 GEOMEMBRANE PRE-CONSTRUCTION MEETING 
. . 

A. A Geomembrane Pre-Construction Meeting shall be held at the site prior to 
installation of the geomembrane. At a minimum, the meeting shall be attended by 
the Geomembrane Installer, MANAGER, and CONTRACTOR{S). 

B. Topics for this meeting shall include: 
1. Responsibilities of each party. 
2. Lines of authority and communication. Resolution of any project document 
ambiguity. 
3. Methods for documenting, reporting and distributing documents and reports. 
4. Procedures for packaging and storing archive samples. 
5. Review of time schedule for all installation and testing. 
6. Review of panel layout and numbering systems for panels and seams 
including details for marking on geomembrane. 
7. Procedures and responsibilities for preparation and submission of as~built 
panel and seam drawings. 
8. Temperature and weather limitations. Installation procedures for adverse 
weather conditions. Defining acceptable subgrade, geomembrane, or ambient 
moisture and temperature conditions for working during liner installation. 
9. Subgrade conditions, dewatering responsibilities and subgrade. maintenance 
plan. 
10. Deployment techniques including allowable subgrade for the geomembrane . 
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11. Plan for controlling expansion/contraction and wrinkling of the 
geomembrane. 
12. Covering of the geomembrane and cover soil placement. 
13. Measurement and payment schedules. 
14. Health and safety. 

C. The meeting shall be documented by a person designated at the beginning of the 
meeting and minutes shall be transmitted to all parties. 

CS 5.2 PRODUCTS 
CS 5.2.1 SOURCE QUALITY CONTROL 

A Manufacturing Quality Control 
1. The test methods and frequencies used by the manufacturer for quality 
control/quality assurance of the above geomembrane prior to delivery, shall be in 
accordance with GRI GM 13, or modified as required for project specific 
conditions. 
2. The manufacturer's geomembrane quality control certifications, including 
results of quality control testing of the products, must be supplied to the 
MANAGER to verify that the materials supplied for the project are in compliance 
with all product and or project specifications. The certification shall be signed by 
a responsible party employed by the manufacturer, such as the QA/QC Manager, 
Production Manager, or Technical Services Manager. Certifications shall include 
lot and roll numbers and corresponding shipping information. 
3. The Manufacturer will provide Certification that the geomembrane and 
welding rod supplied for the project have the same base resin and material 
properties. 

CS 5.2.2 GEOMEMBRANE 

A The geomembrane shall consist of new, first quality products designed and 
manufactured specifically for the purpose of this work which shall have been 
satisfactorily demonstrated by prior testing to be suitable and durable for such 
purposes. The geomembrane rolls shall be seamless, high density polyethylene 
(HDPE- Density >0.94g/cm) containing no plasticizers, fillers or extenders and shall 
be free of holes, blisters or contaminants, and leak.free verified by 100% in line 
spark or equivalent testing. The geomembrane shall be supplied as a continuous 
sheet with no factory seams in rolls. The geomembrane will meet the property 
requirements- as shown in Table CS 5-1 (GRI GM 13) . 
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B. Material conformance testing by the MANAGER, if required, will be conducted in • 
accordance with the project specifications. 

C. The geomembrane seams shall meet the property requirements as shown in 
Table CS 5-2, (Attachment B) or as required by project specifications. 

Tabfe CS 5-1. Required HDPE Properties from GRf GM 13 
Properties Toot T..tValue 

Melhod 30 mil• 40mlls .10mils 60 mils 80 mils 
ThicknciS (min. ave.) 05199 nom. Norn. Noon. Norn. Nom. . lowest individual of IO values -10% -10% -10% -10% -10% 
Dcruitv u,JZll 1min l 0150$/D 792 0.940Mfoo , 0.940 efcc 0.940llioo 0.940111r.c 0.940 y/co 
Tensile Prop<llies (1) (min ava.) D6693 

• yield strength Typ,IV 63lb'in 84lb'ln. !051bli!L ·126lbfin 168 lblin . milk o1rcngth 114lblin. IS2 lb'in 190 lb(m 228 lbfm 304lb/in. . yield elo,,ga5on 12% 11% 12% 12% 12,, . break el=tian 100'A 700% 700% 100% 700% 

Tesr Rtslstan~ (nnn. ave. D 1004 21 lb 281b JS lb 411b .56lb 
PuncluroR•oi,ta11oe (min. ave.) 04833 .54lb 721b 901b IOBlb 1441b 
Stress Crack Re:wanco, (2) D'397 300 hr. 300hr. 300hr. lOOlir. 300111', 

(Ann\ 

CBJbM Black Conlent •~n•el 0160Jr$J 2.0-3.0% 2.0-3.0% 2.0-J.0% 2.0-3.0'.4 2.0-3.0% 
Cmbm Block , ,;.......;a, DSS96 note f4J -noter4J note flJ ~ef4J ncAofll 
Oxidalive lnductiat Time (00') (min. avo.) (5) 
(a) StandudOJT D3895 IOOmin. lOOmin. IOOmin. lOOmln IOOmin. 

-or-
"'' HiohPre=re Orr D588J 400 min 400min. 400 min. 400min 400 rtin. 
oven Aging at ss<>e (5), (6) D5721 
(•) Standard OIT (min. ave.) • % r<!oined after 90 days 03895 55% 55% 55% 5S% .5S!~ 

-or-
I lbl HilZh Prossure OIT (min ave.1- % refllined after 90 &vs D5885 80% 80% 80% 8M! 80% 
UV Resistan<e (7) OM 11 
(a) Standard OIT (min. ave.) 03895 N.R.(BJ N.R.(BJ N.R./!ll N.R.~ N.R.~ 

-or-
llbl Hl<>hPressuro orr <min ove.). !Y,retainedaftet 16DOhrs ~I D~S '°'" ~0% 50% 50"/, 50% 

(I) Maehlno dirc<:lion (MD) and c,.,,. machine dir«lian (XMD) avmse values should be on the bom of S test speeimeno mh circction. 
Yield elongati011i6 caloulated 115ll\\1 a gago lCJ11Ui of 1.3 inchos 
Break e!011:atim l6Calculaled ~ agogolcmgth of2.0 in 

('J) Tiu: yield ,tr ... used to calculalc Ibo appliod load for the SP-NC'FL test should bo lho manu('acluro1's moan value via MQC les!irw. 

IOOmlls 
Norn. 
-10% 

0.940 Aloe 

210lh'i1L 
380 lb'in. 

12% 
70D'li 
701b 
IBOlb 

300111. 

2.o-J,0% 
note ff'J 

Joo min. 

400milL 

55% 

80'-6 

N.R~J 

SO% 

(J) OUier method; such as D 4218 (niu!Ue furnace) a: microwave~ me B<:Oeptable if an Qllllro¢ate correlation to D 1603 (tnba furnace) cari ba estobli•b,ed 
(4) C.Sbon black dispelgian (only near spherical agglome1ot"") far 10 dillerent views: 

9 in categories I ar 7 and I in Category 3 · 
(J) Tba manuftclnm' has the OJ)lion 10 s,,Je<:t oilh<r me otthe orr methods listed lo ovaluate the ontimtimnt ccntent iR the geomembrane. 
(6) It is olso recammended lo evaluate ,amp!es 1130 and 60 days to c:ampare wiUJ lhe 90 day responso. 
(l) The cor.ditionoCtho k•t should bo 20 hr. UV cycle al 75"C followed by4 hr. condcnsationat60"C. 
~ Notroccmmcndedsiooe the hi&h tempemturo oftb, Std-Orr lest l"oduces anUIUoaliolio resull for some oftheanlioi<id.mts in (he UV Ol!p06Ccl oamp1 ... 
(P) UV, .. ;....,.., Is based Oil percont n:tained value regerdl= of !he crijpnal HP-OIT value. 

Table CS 5-2. Minimum Average Weld Properties 

120mlls 
Nmi. 
-10% 

0.940•/r;r; 

2521!:vin. 
456 lb'in. 

12% 
700'4 
84 lb 

2161b 
300hr. 

2.0-3.0% 
note fl/ 

IOOmin. 

400mln. 

55% 

80% 

N.R.cl!J 

50% 

Property Test Method 80 mil (1.5mm} 

Peel Strength (fusion), ppi (kN/m) ASTM D6392 

Peel Strength (extrusion), ppi (kN/m) ASTM 06392 

Shear Strength (fusion & ext.), ppi (kN/m) ASTM D6392 

CS5.3 

cs 5.3.1 

INSTALLATION AND EXECUTION 

SUBGRADE PREPARATION 

98 (17.2) 
78 (13.7) 

121 (21.2) 

Tc.ting Fm1uoncy 
/minimum) 

Ferroll 

.0000 lb 
20,000 lb 

4:1.000lb 
45000 lb 

per GRI-OMI O 

200001b 
45,000lb 
200,000lb 

per each 
fomu,Jation 

percaoh 
fonwlalim 

A The subgrade shall be prepared in accordance with the project specifications. 

• 

The geomembrane subgrade shall be uniform and free of all sharp or angular • 
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objects that may damage the geomembrane prior to installation of the 
geomembrane. 

B. The Geomembrane Installer and MANAGER shall inspect the surface to be 
covered with the geomembrane on each day's operations prior to placement of 
geomembrane to verify suitability. 

· C. The Geomembrane Installer and MANAGER shall provide daily written 
acceptance for the surface to be covered by the geomembrane in that day's 
operations. The surface shall be maintained in a manner, during geomembrane 
installation, to ensure subgrade suitability. 

D. All subgrade damaged by construction equipment and deemed unsuitable for 
geomembrane deployment shall be repaired prior to placement of the 
geomembrane. All repairs shall be approved by the MANAGER and the 
Geomembrane Installer. This damage, repair, and the responsibilities of the 
CONTRACTOR and Geomembrane Installer shall be defined in the 
preconstruction meeting. 

CS 5.3.2 GEOMEMBRANE PLACEMENT 

A. No geomembrane shall be deployed until the applicable certifications and 
quality control certificates are submitted to and .approved by the MANAGER. 
Should geomembrane material be deployed prior to approval by the MANAGER 
it will be at the sole risk of the Geomembrane Installer and/or CONTRACTOR. If 
the material does not meet project specifications it shall be removed from the 
work area at the direction of the MANAGER. 

B. The geomembrane shall be installed to the liniits shown on·the project 
drawings and essentially as shown on approved panel layout drawings. 

C. No geomembrane material shall be unrolled and deployed if the material 
temperatures are lower than O degrees C (32 degrees F) unless otherwise 
approved by the MANAGER. The specified minimum temperature formaterial 
deployment may be adjusted by the MANAGER based on recommendations by 
the manufacturer. Temperature limitations should be defined in the 
preconstruction meeting. Typically, only the quantity of geomembrane that will 
be anchored and seamed together in one day should be deployed . 
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D. No vehicular traffic shall travel on the unprotected geomembrane other than • 
an approved low ground pressure All-Terrain Vehicle (ATV) or equivalent. 
MANAGER may approve placement of protective cover over geomembrane to 
allow vehicle traffic. 

E. Sand bags or equivalent ballast shall be used as necessary to temporarily 
hold the geomembrane material in position under the foreseeable and 
reasonably - expected wind conditions. Sand bag material shall be sufficiently 
close- knit to prevent soil fines from working through the bags and discharging on 
the geomembrane. 

F. Geomembrane placement shall not be done if moisture prevents proper 
subgrade preparation, panel placement, or panel seaming. Moisture limitations 
should be defined in the preconstruction meeting. 

G. Damaged panels or portions of the damaged panels which have been rejected 
shall be marked and their removal from the work area recorded. 

H. The geomembrane shall not be allowed to "bridge over" voids or low areas in 
the subgrade. In these areas, the geomembrane shall be to installed to rest in 
intimate contact with the subgrade. • 

I. Wrinkles caused by panel placement or thermal expansion should be 
minimized. 

J. Considerations on Site Geometry: In general, seams shall be oriented parallel 
to the line of the maximum slope. In corners and odd shaped geometric 
locations, the total length of field seams shall be minimized. Seams shall not be 
located at low points in the subgrade unless geometry requires seaming at such 
locations and if approved by the MANAGER. 

K. Overlapping: The panels shall be overlapped prior to seaming to whatever 
extent is necessary to affect a good weld and allow for proper testing. In no 
case shall this overlap be less than 75mm (3 in.). 

CS 5.3.3 SEAMING PROCEDURES 

A Cold weather installations should follow guidelines as outlined in GRI GM9 . 

Zeolite System Specifications 5-9 March 2015· 
• 



• 

• 

• 

B. No geomembrane material shall be seamed when liner temperatures are less 
than O degrees C (32 degrees F) unless the following conditions are 'complied 
with: 

1. Seaming of the geomembrane at material temperatures below O 
degrees C (32 degrees F) is allowed if the Geomembrane Installer can 
demonstrate to the MANAGER, using pre-qualification test seams, that 

· field seams comply with the project specifications, the safety of the crew is 
ensured, and geomembrane material can be fabricated (i.e. pipe boots, 
penetrations, repairs. etc.) at sub-freezing temperatures. 
2. The Geomembrane Installer shall submit to the MANAGER for approval, 
detailed procedures for seaming at low temperatures, possibly including 
the following: 

a. Preheating of the geomembrane 
b. The provision of a tent or other device if necessary to prevent heat 
losses during seaming and rapid heat losses subsequent to seaming. 
c. Number of test welds to determine appropriate seaming · 
parameters. 

C. No geomembrane material shall be seamed when the sheet temperature is 
above 75 degrees C (170 degrees F) as measured by an infrared thermometer or 
surface thermocouple unless otherwise approved by the MANAGER. This 
approval will be based on recommendations by the manufacturer and on a field 
demonstration by the Geomembrane Installer using prequalification test seams to 
demonstrate that seams comply with the specification. 

D. Seaming shall primarily be performed using automatic fusion welding 
equipment and techniques. Extrusion welding shall be used where fusion 
welding is not possible such as at pipe penetrations, patches, repairs and short 
(less than a roll width) runs of seams. 

E. Fishmouths or excessive wrinkles at the seam overlaps, shall be minimized 
and.when necessary cut along the ridge of the wrinkles b~ck into the panel so as 
to effect a flat overlap. The cut shall be terminated with a keyhole cut (nominal 
10 mm (1/2 in) diameter hole) so as to minimize crack/tear propagation. The 
overlay shall subsequently be seamed. The key hole cut shall be patched with 
an oval or round patch of the same base geomembrane material extending a 
minimum of 150 mm (6 in.) beyond the cut in all directions . 
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CS 5.3.4 PIPE AND STRUCTURE PENETRATION SEALING SYSTEM 
\ 

A. Provide penetration sealing system at pipe boot locations shown on project 
.. drawings. 

B. Penetrations shall be constructed from the base geomembrane material, flat 
stock, prefabricated boots and accessories. The prefabricated or field fabricated 
assembly shall be field welded to the geomembrane so as to prevent leakage. 
This assembly shall be tested as outlined in following sections. Alternatively, 
where field non-destructive testing cannot be performed, attachments will be field 
spark tested by standard holiday leak detectors in accordance with ASTM 6365. 
Spark testing should be done in areas where both air pressure testing and 
vacuum testing are not possi.ble. 

a. Equipment for Spark testing shaU be comprised of but not limited to: A 
hand held h.oliday spark tester and conductive wand that generates a high 
voltage. 
b. The testing activities shall be performed by the Geomembrane Installer 
by placing an electrically conductive tape or wire beneath the seam prior to 
welding. A trial seam containing a non-welded segment shall be subject to a 
calibration test to ensure that such a defect (n~n-welded segment) will be 
identified under the planned machine settings and procedures. Upon 
completion of the weld, enable the spark tester and hold approximately 
25mm {1 in) above the weld moving slowly over the entire length of the weld 
in accordance with ASTM 6365. If there is no spark the weld is considered 
to be leak free. 
c. A spark indicates a hole in the seam. The faulty area shall be located, 
repaired and retested by the Geomembrane Installer. 
d. Care should be taken if flammable gases are present in the area to be 
tested. 

CS 5.3.5 FIELD QUALITY CONTROL 

The MANAGER shall be notified prior to all pre-qualification and production welding and 
testing, or as agreed upon in the pre-construction meeting. 

A. Pre-qualification Test Seams 
1. Test seams shall be prepared and tested by the Geomembrane Installer 
to verify that seaming parameters (speed, temperature and pressure of 
welding equipment) are adequate. 
2. Test seams shall be made by each welding technician and tested in 
accordance with ASTM D 4437 at the beginning of each seaming period. 
Test seaming shall be performed under the same conditions and with the 
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same equipment and operator combination as production seaming. The 
test seam shall be approximately 3.3 meters (10 feet) long for fusion 
welding and 1 meter (3 feet) long for extrusion welding with the seam 
centered lengthwise. At a minimum, tests seams should be made by each 
technician 1 time every 4-6 hours; additional tests may be required with 
changes in environmental conditions. 
3. Two 25 mm (1 in) wide specimens shall be die-cut by the Geomembrane 
Installer from each end of the test seam. These specimens shall be tested 
by the Geomembrane Installer using a field tensiometer testing both.tracks 
for peel strength and also for shear strength. Each specimen shall fail in the 
parent material and not in the weld, "Film Tear Bond"(F.T.D. failure). Seam 
separation equal to or greater than 10% of the track width shall be 
considered a failing test. 
4. The minimum acceptable seam strength values to be obtained for all 
specimens tested are listed in Table CS 5-2. All four specimens shall pass 
for the test seam to be a passing seam. 
5. If a test seam fails, an additional test seam shall be immediately 
conducted. If the additional test seam fails, the seaming apparatus shall be 
rejected and not used for production seaming until the deficiencies are 
corrected and a successful test seam can be produced . 
6. A sample from each test seam shall be labeled. The label shall indicate 
the date, geomembrane temperature, number of the seaming unit, 
technician performing the test seam and pass or fail description. The 
sample shall then be given to the MANAGER for archiving. 

B. Field Seam Non-destructive Testing 
1. All field seams shall be non-destructively tested by the Geomembrane 
Installer over the full seam length before the seams are covered. Each 
seam shall be numbered or otherwise designated. The location, date, test 
unit, name of tester and outcome of all non-destructive testing shall be 
recorded and submitted to the MANAGER. 
2. Testing should be done as the seaming work progresses, not at the 
completion of all field seaming, unless agreed to in advance by the 
MANAGER. All defects found during testing shall be numbered and marked 
immediately after detection. All defects found should be repaired, retested 
and remarked to indicate acceptable completion of the repair. 
3. Non-destructive testing shall be performed using vacuum box, air 
pressure or spark testing equipment. 
4. Non-destructive tests shall be performed by experienced technicians 
familiar with the specified test methods. The Geomembrane Installer shall 
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demonstrate to the MANAGER all test methods to verify the test procedures • 
are valid. 
5. Extrusion seams shall be vacuum box tested by the Geomembrane 
Installer in accordance with ASTM D 4437 and ASTM D 5641 with the 
following equipment and procedures: 

a. Equipment for testing extrusion seams shall be comprised of but 
not limited to: a vacuum box assembly consisting of a rigid housing, a 
transparent viewing window, a soft rubber gasket attached to the 
base, port hole or valve assembly and a vacuum gauge; a vacuum 
pump assembly equipped with a pressure controller and pipe 
connections; a rubber pressure/vacuum hose with fittings and 
connections; a plastic bucket; wide paint brush or mop; and a soapy 
solution. 
b. The vacuum pump shall be charged and the tank pressure 
adjusted to approximately 35 kPa (5 psig). 
c. The Geomembrane Installer shall create a leak tight seal between 
the gasket and geomembrane interface by wetting a strip of 
geomembrane approximately 0.3m (12 in) by 1.2m (48 in) (length 
and width of box) with a soapy solution, placing the box over the 
wetted area, and then compressing the box against the 
geomembrane. The Geomembrane Installer shall then close the • 
bleed valve, open the vacuum valve, maintain initial pressure of 
approximately 35 kPa (5 psig) for approximately 5 seconds. The 
geomembrane should be continuously examined through the viewing 
window for the presence of soap bubbles, indicating a leak. If no 
bubbles appear after 5 seconds, the area shall be considered leak 
free. The box shall be depressurized and moved over the next 

· adjoining area with an appropriate overlap and the process repeated. 
d. All areas where soap bubbles appear shall be marked, repaired 
and then retested. 
e. At locations where seams cannot be non-destructively tested, 
such as pipe penetrations, alternate nondestructive spark testing or 
equivalent should be substituted. 
f. All seams that are vacuum tested shall be marked with the date 
tested, the name of the technician performing the test and the results 
of the test. 

6. Double Fusion seams with an enclosed channel shall be air pressure 
tested by the Geomembrane Installer in accordance with ASTM D 5820 and 
ASTM D 4437 and the following equipment and procedures: 
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a. Equipment for testing double fusion seams shall be comprised of 
but not limited to: an air pump.equipped with a pressure gauge 
capable of generating and sustaining a pressure of 21 O kPa (30 
psig}, mounted on a cushion to protect the geomembrane; and a 
manometer equipped with a sharp hollow needle or other approved 
pressure feed device. 
b. The Testing activities shall be performed by the Geomembrane 
Installer. Both ends of the seam to be tested shall be sealed and a 
needle or other approved pressure feed device inserted into the. 
tunnel created by the double wedge fusion weld. The air pump shall 
be adjusted to a pressure of 21 O kPa (30 psig), and the valve closed. 
Allow 2 minutes for the injected air to come to equilibrium in the 
channel, and sustain pressure for 5 minutes. If pressure loss does 
not exceed 28 kPa (4 psig) after this five minute period the seam 
shall be considered leak tight. Release pressure from the opposite 
end verifying pressure drop on needle to ensure testing of the entire 
seam. The needle or other approved pressure feed device shall be 
removed and the feed hole sealed. 
c. If loss of pressure exceeds 28 kPa (4 psig) during the testing 
period or pressure does not stabilize, the faulty area shall be located, 
repaired and retested by the Geomembrane Installer. 
d. Results of the pressure testing shall be recorded on the liner at 
the seam tested and on a pressure testing record. 

C. Destructive Field Seam Testing 
1. One destructive test sample per 150 linear m (500 linear feet) seam 
length or another predetermined length in accordance with GRI GM 14 shall 
be taken by the Geomembrane Installer from a location specified by the 
MANAGER. The Geomembrane Installer shall not be informed in advance 
of the sample location. In order to obtain test results prior to completion of 
geomembrane installation, samples shall be cut by the Geomembrane 
Installer as directed ·by the MANAGER as seaming progresses. 
2. All field samples shall be marked with their sample number and seam 
number. The sample number, date, time, location, and seam number shall 

· be recorded. The Geomembrane Installer shall repair all holes in the 
geomembrane resulting from obtaining the seam samples. All patches shall 
be vacuum box·tested or spark tested. If a patch cannot be permanently 
installed over the test location the same day of sample collection, a 
temporary patch shall be tack welded or hot air welded over the opening 
until a permanent patch can be affixed . 
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3. The destructive samplr:! size shall be 300 mm (12 in) wide by 1 m (36 in) • 
long with the seam centered lengthwise. The sample shall be cut into three 
equal sections and distributed as follows: one section given to the 
MANAGER as an archive·sample; one section given to the MANAGER for 
laboratory testing as specified in paragraph 5 below; and one section 
retained by the Geomembrane Installer for field testing as specified in 
paragraph 4 below. 
4. For field testing, the Geomembrane Installer shall cut 10 identical 25 mm 
(1 in) wide replicate specimens from his sample. The Geomembrane 
Installer shall test five specimens for seam shear strength_ and five for peel 
strength. Peel tests will be performed on both inside and outside weld 
tracks. To be acceptable, 4 of 5 test specimens must pass the stated criteria 
in preceding sections with -less than 10%. separation. If 4 of 5 specimens 
pass, the sample qualifies for testing by the testing laboratory if required. 
5. If _independent seam testing is required by the specifications it shall be 
conducted in accordance with ASTM 5820 or ASTM 04437 or GRI GM 6. 
6. Reports of the results of examinations and testing shall be prepared and 
submitted to the MANAGER. 
7. For field seams, if a laboratory test fails, that shall be considered as an 
indicator of the possible inadequacy of the entire seamed length 
corresponding to the test sample. Additional destructive test portions shall • 
then be taken by the Geomembrane Installer at locations indicated by the 
MANAGER; typically 3 m (1 o feet) on either side of the failed sample and 
laboratory seem tests shall be performed. Passing tests shall be an 
indicator of adequate, seams. Failing tests shall be an indicator of non-
adequate seams and all seams represented by the destructive test location 
shall be repaired with a cap-strip extrusion welded to all sides of the capped 
area. All cap-strip seams shall be non-destructively vacuum box tested until 
adequacy of the seams is achieved. Cap strip seams exceeding 50 M in 
length (150 FT) shall be destructively tested .. 

D. · Identification of Defects 
1. Panels and seams shall be inspected by the Installer and MANAGER 
during and after panel deployment to identify all defects, including holes, 
blisters, undispersed raw materials and signs of contamination by foreign 
matter. 

E. Evaluation of Defects: Each suspect location on the liner (both in 
. geomembrane seam and non-seam areas) shall be non-destructively tested 
using one of the methods described previously. Each location which fails non-
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destructive testing shall be marked, numbered, measured and posted on the 
daily "installation" drawings and subsequently repaired. 

1. If a destructive sample fails the field or laboratory test, the 
Geomembrane Installer shall repair the seam between the two nearest 
passed locations on both sides of the failed destructive sample location. 
2. Defective seams, tears or holes shall be repaired by reseaming or 
applying an extrusion welded cap strip. 
3. Reseaming may consist of either: 

a. Removing the defective weld area and rewelding the parent material 
using the original welding equipment; or . 
b. Reseaming by extrusion welding along the overlap at the outside seam 
edge left by the fusion welding process. 

4. Blisters, larger holes, and contamination by foreign matter shall be 
repaired by patches and/or extrusion weld beads as required. Each patch 
shall e~end a minimum of 150 mm (6 in) beyond all edges of the defects. 
5. All repairs shall be measured, located and recorded. 

F. Verification of Repairs on Seams: Each repair shall be non-destructively 
tested using either vacuum box or spark testing methods. Tests which pass the 
non-destructive test shall be taken as an indication of a successful repair. Failed 
tests shall be reseamed and retested until a passing test results. The number, 
date, location, technician and test outcome of each patch shall be recorded. 

· G. Daily Field Installation Reports: At the beginning of each day's work, the 
Installer shall provide the MANAGER with daily reports for all work accomplished 
on the previous work day. Reports shall include the following: 

1. Total amount and location of geomembrane placed; 
2. Total length and location of seams completed, name of technicians doing 
seaming and Welding unit numbers; 
3. Drawings of the previous day's installed geomembrane showing panel 
numbers, seam numbers and locations of non-destructive and destructive 
testing; 
· 4. Results of pre-qualification test seams; 
5. Results of non-destructive testing; and 
6. Results of vacuum testing of repairs. 

H. Destructive test results shall be reported prior to covering of liner or within 48 
hours . 
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CS 5.3.6 ANCHOR TRENCH 

A. Construct as specified on Sheets 9 and 10 of the drawings. 
B. The perimeter berm and anchor trench on the south side of the zeolite pad is 

essentially a mirror image of the perimeter berm shown in Sheet 9. 
C. The liner shall be anchor in the trench as shown on Sheet 9 with a minimum 

depth of two (2) feet and a minimum trench base width of eighteen (18) 
inches. 

D. The liner shall extend a minimum of eighteen (18) inches from the base of the 
trench on the outer trench wall. . 

E. The trench backfill shall be compacted ·by wheel rolling or other suitable 
method. 

CS 5.3.7 PIPE BOOT LOCATIONS AND INSTALLATION 

A. Eight (8) inch pipe boots are required at 52 planned locations within the 
zeolite pad area. As shown on Sheets 22, 23, 24, 40 and others, a total of 
twelve pipe boots are required for conveyance and spillway pipes between 
cells for each of the four trains. An additional pipe boot is required for the 
discharge pipe.from Cell #3 of each train. 

B. The pipe boots shall be installed to establish the pipe elevations as shown in 
Sheets 22, 23, 24, 40 and described in CS 8.5. 

C. A single eighteen (18) inch pipe boot is required at the emergency spillway 
location shown on Sheet 29. 

D. The pipe boots shall be installed as a conventional single-liner prefabricated 
or field fabricated pipe penetration boot with stainless steel clamp. 

CS 5.3.8 DISPOSAL OF SCRAP MATERIALS 

A. On completion of installation, the Geomembrane Installer shall dispose of all 
trash and scrap material in a location approved by the MANAGER. remove 
equipment used in connection with .the work herein, and shall leave the premises 
in a neat acceptable manner. No scrap material shall be allowed to remain on 
the geomembrane surface. 

CS5.4 OUTSLOPE ENVELOPE 

HDPE geomembrane is used to create an envelope for the pipe corridor on the L TP 
outslope as shown on Sheet 31. The geomembrane envelope consists of a continuous 
length of geomembrane with a width corresponding to the expected roll width of 22 to 
23 feet. 
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A At the direction of the MANAGER, the Geomembrane Installer shall construct a 
continuous sheet of geomembrane with a length as directed by the MANAGER 
and a width corresponding to the roll width of provided HDPE geomembrane. 
The width of the pipe envelope geomembrane sheet shall not be less than 20 
feet. The MANAGER shall designate the location for construction and seaming of 
the pipe envelope geomembrane sheet. 

B. The planned length of the pipe envelope geomembrane sheet is approximately . 
550 feet. The MANAGER may make adjustments in the required length of the 
envelope sheet. 

C. Excess geomembrane from the zeolite pad liner construction may be used in the 
pipe envelope geomembrane sheet with approval of the MANAGER. 

D. The pipe envelope geomembrane sheet shall be seamed in the same manner as 
the zeolite pad liner to produce seam shear and tensile strength equivalent to 
that of the zeolite pad liner. 

E. The MANAGER may direct seam testing of the pipe envelope geomembrane, 
sheet to ensure adequate seam strength (see testing requirements in CS 5.3.5) . 
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CS6 PAD ACCESS ROADS 

This section describes the requirements for constructing access road sub-base and 
base material on top of, and across, the zeolite system pad within the confines of the 
perimeter berm. In addition, earthen sub-bases for the process tanks, buildings, and 
miscellaneous areas will also be constructed. Prior to this operation, 60 mil HOPE liner 
will have been installed over the interior treatment system pad area (CS 5). 

cs 6.1 MATERIALS 

The construction of the pad access roads and process area sub-base will require the 
followings materials and products. 

A 6000 sq. ft. of 60 mil HOPE liner for use as a "rub" sheet over the system HOPE . . 

liner. This material is identical to that specified in CS 5 above. HMC will procure 
this material. 

B. 1800 feet of used 6 inch HOPE pipe to be located in the HMC pipe yard. This 
pipe will be used to construct curbs along the zeolite cells. The CONTRACTOR 

• 

will be responsible for selecting and hauling this material for the pipe yard to the • 
construction site. MANAGER may approve use of other pipe sizes. 

C. 1800 linear feet of 1 O foot wide geotextile material, or similar material, to use as 
an anchor for the curb pipe. HMC will procure this material. 

D. 500 CY of sandy soil (sub-base) to be salvaged and hauled from the north 
borrow soil area. The project geotechnical engineer Will locate these materials 
and direct their salvage. The CONTRACTOR will excavate and haul this 
material to the construction site. 

E. 250 CY of -1/2 inch road base basalt crusher fines, if available. HMC will procure 
the road base material. Alternative road base rock may be procured if basalt 
crusher fines are not available. 
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CS6.2 CONSTRUCTION PROCEDURES 

cs 6.2.1 RUB SHEETS 

A. HDPE 60 mil liner shall be installed over the entire treatment system prior to this 
operation (See CS 5). The process area and berm access roads inside the 
perimeter berm shall be covered with soil and road base material. 

B. During construction and prior to placement of the soil, the CONTRACTOR shall 
lay 60 mil HDPE liner "rub" or "guard" sheets over specified areas of the 
previously installed liner at the direction of the MANAGER. These areas include 
selected berms and sections of access roads that will be used for major 
construction traffic, laborer and equipment access routes within the pad and into 
cells, high traffic areas, and the general processing area (see Sheet 9 of the 
drawings). Rub sheets shall also be placed beneath piping or structures which 
could potentially damage the liner. 

C. Liner may be cut and overlapped, as necessary, to ensure coverage of the 
specified area . 

CS 6.2.2 PIPE CURBS 

A. In order to prevent cover materials and road base from entering the zeolite cells, 
the CONTRACTOR will install pipe curbs around the perimeter of all 12 zeolite 
cells. The location and configuration of. the pipe curbs are shown on Sheets 9 
and .1 O of the drawings. 

B. · Geotextile material will be laid down length wise along the edge of each cell. 

C. Six (6) inch HOPE used pipe will then be laid along the edge of each zeolite cell 
in the center of the geotextile material. MANAGER may approve installation of 
differing pipe sizes. 

· D. The geotextile material will then be folded back over the pipe to the outside of the 
cell enveloping the pipe inside of the geotextile. 

E. The geotextile will then be held in place by soil material. The CONTRACTOR 
shall ensure that soil does not enter the zeolite cells . 
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CS 6.2.3 ROAD AND PROCESS AREA SUB-BASE INSTALLATION 

A. The CONTRACTOR shall place road sub-base (sandy borrow soil) over the 
entire area of the treatment system inside the perimeter berm and the pipe curbs. 

B. The sub-base material shall not contain angular stones or material which could 
puncture the liner. 

C. The sub-base material shall be placed at a thickness of approximately four (4) 
inches and rolled and compacted. 

D. The CONTRACTOR shall increase the sub-base thickness to approximately six 
(6) inches in the area of the acid and regeneration tank locations as shown on 
the drawings. These areas will also be rolled and compacted. 

E. The CONTRACTOR shall ensure that the pipe curbs are not moved or disturbed 
and that the sub-base holds the curbs in place immediately along the edge of 
each zeolite cell. 

F. The MANAGER, at his discretion, may direct additional compaction of the road 
and process area sub-base. 

CS 6.2.4 ROAD BASE INSTALLATION 

A. Following completion of the sub-base placement and compaction, the 
CONTRACTOR shall spread road base material over the entire sub-base 
material. 

B. The road base shall be spread at a thickness of approximately two (2) inches 
over all sub-base areas. 

C. The road base shall be graded, leveled and packed in a manner that ensures the 
pipe curbs are not disturbed. 
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CS7 

cs 7.1 

PVC ASSEMBLY AND INSTALLATION 

GENERAL 

Polyvinyl chloride (PVC) pipe is used for transmission and distribution of water within 
the zeolite pad. PVC piping is also used for transmission of sulfuric acid from the 
storage tanks to locations in the process buildings and to the regen mixing tanks. The 
piping and all associated fittings for conveyance of feed water to the zeolite treatment 
process shall be Schedule 80 PVC. The piping and all associated fittings for the acid 
transfer system shall be Schedule 80 PVC. With the exception of fittings to connect to 
the Schedule 80 PVC pipe, the piping for the water distribution system in the base of the 
zeolite cells shall be SDR 35 PVC DWV or sewer pipe. A small quantity of 1.25 inch 
diameter Schedule 40 or Schedule 80 PVC pipe is used for plumbing of the pressurized 
water system in the safety shower and wash building. All PVC pipe shall be solvent 
cemented. 

cs 7.2 PIPE HANDLING AND STORAGE 

A. The PVC pipe and fittings shall be transported, handled and stored in a 
manner which prevents damage, contamination and degradation by excess 
exposure to sunlight or other environmental effects. 

B. If pipe is stored outside for extended periods, MANAGER may require 
CONTRACTOR to cover pipe with tarps or to relocate pipe to minimize 
weathering by sunlight. 

C. Pipes and fittings shall generally be stored in manufacturer's packaging and on 
pallets. 

D. Pipes stored on top the Large Tailings Pile {L TP) shall be anchored, banded, 
or sheltered to prevent damage by wind. 

cs 7.3 SCHEDULE 80 PVC PIPE CONFIGURATION 

The water supply · piping configuration includes complex manifold arrangements with 
multiple components as shown on Sheets 12, 13, 39, 22, 25, 39, and others. The 
manifold assemblies include solvent weld connections as well as flange connections 
with butterfly type valves. The PVC piping also connects to HOPE piping at flange 
connections. 

The PVC piping arrangement for the zeolite system consists of two north trains (A arid 
B) and two south trains (C and D) supplied by piping extending from the central 
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manifold between the two process buildings (see Sheets 11, 12 and 13). The PVC • 
supply piping for the south trains (C and D - see Sheet 15) is essentially a mirror image 
of the piping for the two north trains (A and B}. Additionally, the transfer piping between 
cells for train B is a mirror image of that for train A shown in Sheets 22 and 40. Transfer 
piping from cell #1 to cell #2 is shown on Sheet 22 an.d from cell #2 to cell #3 is shown 
on Sheet 40. 

A It is strongly recommended that _the CONTRACTOR create "mock" assemblies of 
the more complex manifolds and subassemblies before cementing the joints on 
the assemblies. 

B .. CONTRACTOR shall assemble the PVC fittings in manifolds and supply and 
transfer piping in a manner which provides a leak-free water transmission 
system. 

C. CONTRACTOR shall install valves so that the valve can function from fully open 
to fully closed with no binding or leakage. 

cs 7.4 SCHEDULE 80 PVC PIPE AND FITTINGS ASSEMBLY 

A All pipe and fittings for assembly shall be clean and free of debris. 
B. If there are burrs or shavings on a cut pipe edge at a joint, the edge shall be 

filed, scraped or beveled prior to assembly. 
C. Pipe manufacturer's recommended primer and cement shall be used. • 
D. Primer and cement shall be applied with separate applicators of appropriate 

design. 
E. Primer shall be uniformly applied over the entire insertion length and area on 

both the spigot and bell/socket ends of the joint. 
F. If the bonding surface is contaminated, the contamination shall be scraped off 

after initial primer application, and additional primer shall be applied in the 
affected area. If contamination cannot be removed, the pipe or fitting shall be 
replaced. 

G. Cement shall be uniformly applied over the entire insertion length and area on 
both the spigot and beH/socket ends of the joint as soon as possible after 
primer application and while the primer is still wet. . . 

H. The cement shall be applied in a thick layer to prevent immedi_ate drying. 
I. Sufficient cement shall be applied to fill all voids in the ·joint and to produce a 

bead of cement around the pipe after insertion. 
J. The pipe shall be inserted to the full joint length as quickly as possible after 

glue application. 
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cs 7.5 SDR35 PVC PIPE CONFIGURATION 

The water distribution piping configuration includes distribution manifolds as shown on 
Sheets 17, 18, 19 and others. The distribution manifolds are primarily constructed with 
perforated SDR35 DVW or sewer pipe and these manifolds are covered with gravel to 
distribute the feed water to the cells over the entire base of each cell. Vertical DWV gas 
vent risers extend from Tees in the horizontal DWV distribution piping. The DVW pipe is 
connected to the PVC Schedule 80 supply piping at the western end of each cell. The 
DWV pipe is also connected to a 12" HDPE pump access pipe at two locations in each 
celL Additionally, the DWV pipe is connected to a PVC Schedule 80 pipe that functions 
as a contingency pump access pipe. 

The DWV distribution piping arrangement for the zeolite system consists of two north 
trains (A and B) and two south trains (C and D) supplied by water supply piping at the 
west end of each cell (see Sheets 17, 18 and 19). The DWV manifold arrangement of 
train B is a mirror image of the arrangement for train A The DWV manifold piping for 
the south trains (C and D - see Sheet 19) is a mirror image of the piping for the two 
north trains (A and B). 

A CONTRACTOR shall assembly the DVW pipe fittings in manifolds in a manner 
which prevents displacement or damage of the piping during construction and 
during placement of gravel and zeolite in the cells. 

cs 7.6 SDR35 PIPE AND FITTINGS ASSEMBLY 

A. All pipe and fittings for assembly shall be clean and free of debris. 
B. If there are burrs or shavings on a cut pipe edge at a joint, the edge shall be filed, 

scraped or beveled prior to assembly. 
C. Pipe manufacturer's recommended primer and cement shall be used.· 
D. Primer and cement shall be applied with separate applicators of appropriate 

design. 
E. Primer shall be uniformly applied over the entire insertion length and area on 

both the spigot and bell/socket ends of the joint. 
F. If the bonding surface is contaminated, the contamination shall be scraped off 

after initial primer application, and additional primer shall be applied in the 
affected area. 

G. Cement shall be uniformly applied over the entire insertion length and area on 
both the spigot and bell/socket ends of the joint as soon as possible after 
primer application and while the primer is still wet. 

H. The cement shall be applied in a thick layer to prevent immediate drying. 
I. Sufficient cement shall be applied to fill all voids in the joint and to produce a 

bead of cement around the pipe after insertion . 
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J. The pipe shall be inserted to the full joint length as quickly as possible after • 
glue application and the pipes shall be oriented such that the perforations are 
on the sides of the pipe. 

cs 7.6.1 SPECIAL TY CONNECTIONS AND GAS VENTS 

Specialty connections are required at transitions from the Schedule 80 PVC supply to 
the DWV piping, at tran·sitions to the contingency pump access pipes, and at the 
connection to the sump access pipe. Numerous vertical DWV pipe gas vents are also 
included in the distri.bution piping manifold. Atrium grates are also installed in the PVC 
discharge pipe from each cell. 

CS 7.6.1.1 Water Supply Transitions 

Feed water is supplied to the DWV distribution manifold at the west end of each cell. 
A. The water supply to DWV transition for cell #1 shall be constructed as shown on 

Sheet 24 for train A and on Sheet 39 for train 8. The water supply to DWV 
transitions for cells #1 in trains C and D is a mirror image of that for trains A and 
B. 

B. For cell #1 in each of the four trains, the Schedule 80 PVC water supply pipe 
shall extend down the 1H:1V cell slope to a Schedule 80 PVC Tee at the base of • 
the cell as shown in Sheet 24. 

C. The water supply to DWV transition for cells #2 and cells #3 shall be constructed 
as shown on Sheets 22 and 40, respectively, for train A. The water supply to 
DWV transitions for cells #2. and cells #3 in trains B, C, and D is very similar to 
that for train A with only minor differences in the water supply manifold 
configuration resulting from the mirror image arrangement described previously. 

D. The water supply piping in cells #2 and #3 shall extend horizontally across the 
surface of the zeolite to a point directly above the western header manifold of the 
DWV distribution piping as show in Sheets 22 and 40. 

E. The water supply piping in cells #2 and #3 shall be connected to the DVW 
distribution header manifold through a vertical pipe and Tee arrangement as 
shown in Sheets 22 and 40 

F. Schedule 80 PVC to SDR35 DWV pipe adaptors shall be used to connect the 
water supply pipe to the perforated DWV manifold. 

CS 7.6.1.2 Contingency Pump Access Pipe 

A pipe connected to the DWV distribution manifold is extended to the top of the berm in 
each cell as a contingency for pumping access to the distribution piping. 
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A. The typical DWV to Schedule 80 PVC transition for contingency pump access 
shall be constructed as shown on Sheet 24. 

B. Schedule 80 PVC to SDR35 DWV pipe adaptors shall be used to connect the 
pump access pipe to the perforated DWV manifold. 

CS 7.6.1.3 Sump Access Connections 

The DWV distribution piping is connected to the twelve-inch HDPE regen pump access 
pipe at two locations in each cell as shown on Sheets 18, 19 and 26. 

A. At least two of the DVW-distribution laterals cross the regen pump access pipe in 
each cell as shown in Sheets 18 and 19. The locations for the connections from 
the DVW laterals to the HDPE pipe are indicated by rectangles (representing 
pipe Tees) on the laterals directly over the HOPE access pipe. 

B. The DVW laterals shall be connected to the HOPE access pipe by: 
1) Drilling or cutting a hole slightly larger than the outer diameter·of the OWV 

pipe Tee in the top of HOPE pipe at the location -of the lateral crossing. 
The hole shall be sized to allow insertion of the pipe Tee with no more 
than 0.5 inch of opening around the DWV pipe Tee (see Sheet 26). 

2) The leg on the DVW pipe Tee shall be trimmed such that the protrusion 
into the HOPE pipe is no more than three (3) inches from the top of the 
HOPE pipe. 

3) The OWV pipe Tee shall be installed in the lateral and inserted into the 
HOPE regen pump access pipe. 

4) The DWV pipe shall be secured to the HOPE access pipe by a stainless 
steel (or other acid resistant material) strap and stainless steel lag screws. 

CS 7.6.1.4 Gas Vent Installation 

Vertical DWV pipe gas vents shall be installed at numerous locations in each of the 
cells. The location of the gas vents are indicated as circle within a rectangle 
(representing a pipe Tee) on Sheets 17 through 21. Gas vents are located along the 
DVW header manifold on the west end of each cell, and in three rows of vents along the 
west to east distribution pipes in each cell as shown on Sheets 18 through 21. A typical 
gas vent installation is shown on Sheet 26. 

A The DWV gas vents shall be solid SOR35 bVW or sewer pipe with no 
perforations. 

B. The OWV gas vents shall be fully inserted and cemented into the DWV Tee 
along the horizontal D\/W distribution pipe as shown on Sheet 26 . 
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C. The DVW gas vents shall extend no less than three feet above the final zeolite • 
surface. 

D. A DVW cap with a 0.5 inch or larger hole shall be placed on the DWV pipe prior 
to addition of the zeolite to the cells. 

E. The vertical DVVV pipes shall be supported as necessary to maintain the vertical 
orientation and prevent damage during cell construction. 

CS 7.6.1.5 Atrium Grate and Discharge Pipe Cap Installation 

A. Plastic atrium grates shall be installed at uniform intervals along the eight (8) inch 
Schedule 80 PVC discharge pipes in each cell as shown on Sheets 15, 16, 22 
and others. 

B. A minimum of fourteen (14) atrium grates shall be installed in the discharge pipe 
in each cell. 

C. The atrium grates shall be three {3) inch diameter or greater. 
D. The grates shall be installed in holes drilled through the top of the eight (8) inch 

discharge pipe and shall be secured to the pipe with stainless steel screws. 
E. A PVC pipe cap shall be installed on the western end of the eight {8) inch 

discharge pipe in each cell. 
F. The PVC pipe cap shall be perforated by drilling a minimum of fifteen {15) 0.5 

inch diameter holes distributed over the surface of the cap. • 

cs 7.7 PIPE COVERAGE 

A Sections of the exposed PVC piping shall be covered with soil as directed by the 
MANAGER to anchor, protect and provide frost protection for piping. 

B. The areas and depth of coverage will be at the direction of the MANAGER. 
C. The soil coverage shall nofinterfere with water conveyance or valve operation. 
D. Soils selected for pipe coverage shall generally be granular and can be mounded 

over the designated pipe corridors. 
E. Soils shall not be compacted unless directed by MANAGER. 
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CS8 

cs 8.1 

HOPE PIPE ASSEMBLY AND INSTALLATION 

GENERAL 

HOPE pipe is used for transmission of water to and from the zeolite system and also for 
portions of the water conveyance system within the cells. HDPE pipe is also used for 
conveyance of zeolite regeneration (regen) fluids to the evaporation or collection ponds. 
HOPE pipe and fittings for the zeolite system shall be supplied by HMC and will be 
delivered to the general project area. 

CS8.2 PIPE HANDLING AND STORAGE 

· A The HDPE pipe and fittings shall be transported, handled and stored in a manner 
which prevents abrasion, damage and contamination. 

B. All new pipes and fittings shall generally be stored in manufacturer's packaging 
until needed. 

C. All pipes and fittings shall be transported by methods that will prevent crimping or 
excessive bending. 

cs 8.3 HOPE PIPE CONFIGURATION 

The water supply piping configuration includes long transmission lines and complex 
manifold arrangements with multiple components as shown on Sheets 1, 2, 25, 33, 34 
and others. The manifold assemblies include flange connections with butterfly type 
valves. The HDPE piping also connects to PVC piping at flange connections within the 
zeolite pad area. 

HOPE pipe is used to convey the feed water for the zeolite system from the booster 
station manifold (see Sheet 33) to the western side of the zeolite pad. HOPE water · 
supply piping at the zeolite pad consists primarily of a central manifold between the two 
process buildings as shown in Sheet 25. Within the zeolite pad area, HDPE pipe is 
used for conveyance of water between cells as shown in Sheets 22 and 39. HOPE pipe 
is used to convey the treated water discharged from the eastern end of the zeolite cells 
to a treated water manifold shown on Sheet 33. The· HDPE piping also includes 
additional pipelines to convey regen water from the zeolite system to the evaporation or 
collection ponds, to convey feed water to the RO plant and to convey treated water to 
injection wells. These conveyance pipelines are generally routed in a common corridor 
as shown in Sheets 34 through 38. 

A It is strongly recommended that the" CONTRACTOR create "mock" assemblies of 
the more complex manifolds and subassemblies before fusing the pipe assembly 
components. 
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B. CONTRACTOR shall assembly the HOPE fittings in manifolds and supply and • 
transfer piping in a mariner which provides a leak-free water transmission 
system. 

C. CONTRACTOR shall install valves so that the valve can function from fully open 
to fully closed with no binding or leakage. 

CS8.4 HOPE PIPE AND FITTINGS ASSEMBLY 

A. Pipe and fittings shall be inspected prior to assembly to insure there is no 
contamination or debris that would compromise fusion or assembly. 

8. Each operator performing fusion joining shall be qualified in the use of the 
manufacturer's recommended fusion procedure(s). 

C. Sections of polyethylene pipe shall be joined into continuous lengths on the job 
site above ground. The joining method shall be the butt fusion method and shall 
be performed in strict accordance with the pipe manufacturer's 
recommendations. The butt fusion equipment used in the joining procedures 
shall be capable of meeting all conditions recommended by the pipe 
manufacturer. 

0. Butt fusion joining shall result in joint weld strength equal to or greater than the 
tensile strength of the pipe. Socket fusi.on shall not be used. Extrusion welding 
or hot gas welding of HDPE shall not be used. 

cs 8.4.1 HEAT FUSION 

Use fusion equipment specially designed for heat fusion of HOPE. The equipment 
utilized shall be regulated for the different melt strength materials. Compatibility fusion 
techniques shall be used when polyethylene of different melt indexes are fused 
together. 

Use the following procedure to butt fused HDPE pipe. If a procedure noted below 
contradicts manufacturer's recommendations, follow the manufacturer's recommendation. 

A. Maintain the proper temperature of the heater plate as recommended by the pipe 
manufacturer. Check it with a tempilstik or pyrometer for correct surface 
temperature. 

· B. Clean pipe ends inside and outside with a clean cotton cloth to remove dirt, 
water, grease, and other foreign materials. 

C. Square (face) the pipe ends using the facing tools on the fusion machine. 
Remove all burrs, chips, and filings before joining pipe or fittings. 

D. Check the line-up of pipe ends in the fusion machine to see that pipe ends meet 
squarely and completely over the entire surface to be fused. The clamps shall be 
tight so that the pipe does not slip during the fusion process. 
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E. Insert the clean heater plat.e between the aligned ends and bring the ends firmly 
in contact with the plate but do not apply pressure while achieving the melt 
pattern. Allow the pipe ends to heat and soften. Softening depths shall be per 
the manufacturer's recommendation. 

F. Carefully move the pipe ends away from the heater plate and remove the plate (if 
the softened material sticks to the heater plate, discontinue the joint, clean heater 
plate, square pipe ends, and start over). 

G. The melted ends shall be connected rapidly but not slammed together. Apply 
enough pressure to form a double rollback bead to the body of the pipe around 
the entire circumference of the pipe about 1/8-inch (3.175-mm). to 3/16-incn 
(4.763-mm) wide. Pressure is necessary to cause the heated material to flow 
together. 

H. Allow the joint to cool and solidify properly. Remove the pipe from the clamps 
and inspect the joint appearance. 

cs 8.5 PIPE BOOT LOCATIONS AND.ELEVATIONS 

A. CONTRACTOR shall install HOPE conveyance and spillway pipes between cells 
as shown on Sheets 22, 23, 24 and 40. 

. ' . 

B. Three eight (8) inch HOPE pipes shall be trenched or installed through the berm 
between Cell #1 and Cell #2 for each train (see Sheets 22 and 23). Each pipe 
will be .booted through the liner on the east end of Cell #1 and on the west end of 
Cell #2. The elevation of the lower pipe invert at the boot location for the three 
pipes shall be as follows: 

a. East end of Cell #1 - two conveyance· pipes with lower pipe invert 
elevations of 6671.7 to 6671.9 feet above mean sea level (MSL). 

b. East end of Cell #1 - one spillway pipe with lower pipe invert elevation of 
6673.2 to 6673.4 feet above MSL. 

c. West end of Cell #2 - two conveyance pipes with lower pipe invert 
elevations of 6669.5 to 6669. 7 feet above MSL. 

d. West end of C_ell #2 - one spillway pipe with lower pipe invert elevation of 
6670.0 to 6670.3 feet above MSL. 

e. The pipe boot elevations will apply for all four trains. 
C. Three eight (8) inch HDPE pipes shall be trenched or installed through the berm 

between Cell #2- and Cell #3 for each train (see Sheets 23 and 40). Each pipe 
will be booted through the liner on the east end of Cell #2 and on the west end of 
Cell #3. The elevation of the lower pipe invert at the boot location for the three 
pipes shall be as follows: 

a. East end of Cell #2 - two conveyance pipes with lower pipe invert 
elevations of 6668.9 to 6669.1 feet above mean sea level MSL. 
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b. East end of Cell #2 - one spillway pipe with lower pipe invert elevation of • 
6670.3 to 6670.5 feet above MSL. 

c. West end of Cell #3 - two conveyance pipes with lower pipe invert 
elevations of 6666.6 to 6666.8 feet above MSL. 

d. West end of Cell #3 - one spillway pipe with lower pipe invert elevation of 
6667.2 to 6667.5 feet above MSL. 

e. The pipe boot elevations will apply for all four trains. 
D. One eight (8) inch HDPE pipe shall be trenched or installed through the berm on 

the west end of Cell #3 · for each of the four trains (see Sheets 24). The 
discharge pipe will be booted through the liner on the west .end of Cell #3 with the 
lower pipe invert at the boot location as follows: 

a. East end of Cell #3 - discharge pipe with lower pipe invert elevation of 
6666.3 to 6666.5 feet above MSL. 

E. The pipe corridors or trenches shall be backfilled to produce a dense fill around 
the conveyance, discharge and spillway pipes. 

F. The HDPE pipes at the boot locations shall extend five (5) or more feet into the 
cell to allow fusion to the pipe. 

cs 8.6 PIPE CORRIDOR T~ENCH INSTALLATION 
A. CONTRACTOR shall inspect the pipe corridor, and in consultation with the 

MANAGER, identify all pipes, utilities, electrical service, well control lines, well 
locations, road crossings and other features that are within the corridor 
disturbance area, cross the pipeline corridor, or may otherwise interfere with the 
pipeline corridor construction. 

B. CONTRACTOR shall, in consultation with the MANAGER, develop a plan for 
avoidance, relocation, temporary suspension of operation, or replacement of 
features (e.g. pipelines, electrical service, roads etc.) that interfere with corridor 
construction. 

c.. Buried or covered HOPE piping within the corridor extending from the toe of the 
. LTP to the booster station and/or treated water manjfolds (see Sheets 34 through 

38 and Sheet 41) shall be installed in a manner which provides a dense fill 
around the pipes and prevents crushing or displacement of the pipes. 

D. If sections of the trench base are soft, cannot be adequately graded, or contain 
unsuitable materials such as large angular rock, the material in the base of the 
trench shall be removed and replaced with dry granular bedding material as 
shown in Sheet 41. 

E. The pipes shall be positioned in the trench such that minimum distances as 
shown in Sheet 41 are maintained or exceeded. If necessary, the trench shall be 
widened to accommodate the pipes with minimum clearances. 
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F. Dry granular fill shall be placed as haunching fill as shown on Sheet 41. The 
material shall be placed to produce a dense fill with no voids around the pipe. 
Small compaction equipment may be used. 

G. The pipes shall not be crushed, crimped or damaged during the installation and 
backfill of the trench. 

H. Initial and final backfill shall be placed to produce a dense fill within the pipe 
corridor. Small compaction equipment or vehicle/equipment traffic may be used. 

cs 8.7 PIPE COVERAGE 

This section describes soil coverage of HOPE pipes in areas where excavation or 
trenching is disallowed or limited, and this generally includes the area of the footprint of 
the large tailings pile. Soil cov~rage shall be used at the direction of the MANAGER for 
section of the piping extending from the toe of the L TP in the general area of the 
southern end of the pipe outslope envelope shown in Sheet 32 to the zeolite pad area. 

A. Sections of the exposed HOPE piping within the zeolite pad area, on the top of 
the L TP, and near the toe of the L TP shall be covered with soil as directed by the 
MANAGER to anchor, protect and provide frost protection for piping. 

B. The scheduling, areas, and depth of coverage will be at the direction of the 
MANAGER. 

C. The soil coverage shall not interfere with system testing, water conveyance or 
valve operation. 

D. Soils selected for pipe coverage shall generally be granular and can be mounded 
over the designated pipe corridors. 

E. Compaction of soil cover over pipes shall be at the direction of MANAGER. 
F. The sections of HOPE water supply piping and regen piping extending from the 

anchor block at the crest of the L TP (see Sheet 31) to the point where pipes 
enter the lined containment on the western perimeter berm (see Sheets 11 and . 
42) shall be covered with soil at the direction of MANAGER. 

G. The sections of HOPE discharge piping extending from the anchor block at the 
crest of the L TP (see Sheet 31) to the Wye strainer location (see Sheet 41) shall 
be covered with soil at the direction of MANAGER. 

H. The sections of HOPE discharge piping extending from the Wye strainer location 
(see Sheet 41) along the discharge pipe bench (see Sheet 11) shall be covered 
with soil at the direction of MANAGER. 

I. Soil coverage of the pipes at designated road crossings, pad access berms or 
ramps, and other crossing locations as designated by MANAGER, shall be 
placed at a density and thickness sufficient to prevent crushing or displacement 
of the pipes by traffic . 
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cs 8.8 OUTSLOPE PIPE ENVELOPE 
This section describes the construction of the pipe envelope on the outslope of the L TP 
as shown on Sheet 31. The pipe envelope geomembrane sheet shall be constructed as 
described in CS 5.4. 

A· The section of HDPE piping extending from the crest of.the L TP to the toe of the 
LTP shall be encased in ·a pipe envelope geomembrane sheet as shown on 
Sheet 31. 

B. The pipe envelope corrider shall be prepared by the placement of a fine granular 
material bedding layer (see Sheet 31) of sufficient thickness and area to allow 
safe working conditions on the L TP · outslope. The bedding layer shall have 
sufficient thickness and area to allow the deployment of the pipe envelope 
geomembrane sheet without damage to the sheet. 

C. The pipe envelope geomembrane sheet shall be deployed in a safe and 
controllable manner. ·coNTRACTOR shall consult with MANAGER on 
procedures for handling and deployment of the pipe envelope geomembrane 
sheet. 

D. The pipe envelope geomembrane sheet shall be anchored at the crest of the L TP 
as shown on Sheet 31. 

E. The pipelines shall be installed in a manner that does not damage the pipe 

• 

envelope geomembrane sheet. • 
F. After installation of the pipes, .the pipe envelope geomembrane she~t shall be 

wrapped around the pipes and ·the seam clamps installed as shown on Sheet 31 . 

• 
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CS9 

cs 9.1 

PUMP INSTALLATION 

GENERAL 
Pumps are required for transfer of acid to the regeneration tanks, injection of acid into 
the zeolite supply water, evacuation of water from the individual zeolite cells and 
pressurization of water supply for the emergency shower and wash system. Vertical 
centrifugal pumps are also required at the supply manifold near the RO plant. 

CS 9.2 PUMP INSTALLATION 

A. All pumps shall be installed according to the relevant pump 
manufacturer's instructions and recommendations. 

B. Power supply and pump control systems shall be installed by a qualified 
electrician and shall conform to all applicable electrical codes. 

CS 9.3 REQUIRED PUMPS 
A. The acid transfer pump shall be a Finish Thompson Inc. (fti) DB6V series 

with three (3) inch impellor or equivalent. 

B. The four (4) acid injection pumps shall be a Blue-White Chem-Pro® C2 
ProSeries Diaphragm Pump or equivalent. Two pumps shall be installed 
in each of the Process buildings located on the zeolite pad. 

C. The twelve (12) submersible cell evacuation pumps shall be a stainless 
steel Grundfos® 300S75-2 or equivalent. One pump will be installed in 

· each of the cell access pipes shown on Sheet 17 and others. 

D. The emergency shower and building supply pump shall be a Flint & 
Walling Model VP1 o or equivalent. The pump will be installed in the 
shower/wash building shown on Sheet 27. 

E. The small water supply booster pump shall be a Goulds A-C 1500 6x6x7 
- 1750 rpm, 6. 75" impeller or equivalent. 

D. The large water supply booster pump shall be a Goulds A-C 1500 
6x6x9% - 1750 rpm, 8.5" impeller or equivalent. 
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CS10 GRAVEL PLACEMENT 

This section consists of the requirements of the delivery and placement of 1080 CY of 
washed gravel in the zeolite beds. The washed gravel will be utilized as a cover for the 
water distribution manifolds and to distribute the water evenly throughout each zeolite 

.cell. 

CS 10.1 GRAVEL 
A The gravel to be used cin this project to bury the water distribution manifold in 

each zeolite cell shall consist of one (1) inch minus washed rounded river rock 
gravel. 

B. Approximately 1080 CY of gravel will be required to complete. the project. 
Additional gravel volume may be required to offset typical stockpile and handling 
loss. 

C. The gravel must be washed prior to delivery to remove fines from the material. 

D. Angular crushed rock, including limestone, is unacceptable for this project. 

E. HMC will procure the gravel and have it delivered to the site. The MANAGER, or 
his representative, will approve each load for size and quality. 

F. The CONTRACTOR will select a location for storage of the gravel and direct the 
trucks to this site. 

G. CONTRACTOR will be responsible for pushing and stockpiling the gravel and at 
all times shall keep soil or fines from contaminating the material. 

CS 10.2 PROCEDURES 
CS 10.2.1 GRAVEL LOCATION AND SEQUENCING 

A The gravel will be placed on top of the water distribution manifolds located in the 
bottom of each zeolite cell. The locations of the dis~ribution manifolds are shown 
on Sheets 17 through 21. 

B. The CONTRACTOR will begin placing washed gravel in each zeolite cell 
immediately following completion of the access roads across the zeolite pad and 
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the completion of the installation of each water distribution manifold located on 
the floor of each zeolite cell. 

C. Each cell will require one (1) foot thickness of washed gravel to cover the 
manifolds as shown on Sheet 26. All gravel will be leveled across each cell. 
Note that gravel must also extend with tapering thickness up the cell access 
ramp, again shown on sheet 26. 

CS 10.2.2 PLACEMENT 

A Each cell requires .one (1) foot thickness of gravel placed in the bottom of each 
cell after the water distribution manifolds are in place. 

B. The CONTRACTOR will determine the best option and equipment to install the 
gravel. Any placement method employed by the CONTRACTOR must be 
approved by the MANAGER prior to beginning this operation. 

C. The method employed must not damage the liner, inside or outside of each cell, 
and must not damage or move the pipe curbs used to keep access road material 
from entering each cell. It is recommended, but not required, that a method that 
swings the gravel over the placement location, such as a crane, be utilized . 

D. Should the placement of gravel damage the liner in a cell, placement must stop 
immediately until the liner has been repaired. The MANAGER will approve the 
repair prior to proceeding with additional gravel placement. 

E. Once the gravel has been placed in the bottom of each cell, the CONTRACTOR 
will be required to level the gravel across the cell. This will need to be 
·accomplished with hand labor and shovels. 

F. The CONTRACTOR shall not, under any circumstance, damage the li_ner with 
shovel points or by other means. If a tear in the liner occurs, CONTRACTOR 
shall stop work in the area immediately and repair the liner material. 

G. The MANAGER must approve any liner repairs prior to proceeding with further 
gravel placement or leveling operations . 
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cs 11 ZEOLITE PLACEMENT 

This section describes the requirements for sto.rage and placement of zeolite in each 
cell. HMC will procure the zeolite and have it delivered to the site via flatbed tractor­
trailers. 

CS 11.1 ZEOLITE MATERIAL AND CHARACTERISTICS 
The zeolite to be used on the project originates from St. Cloud Mining Company located 
near Winston, New Mexico. The material is a microporous volcanic mineral that is 
mined and crushed to required specifications. Zeolite Technical Information, including a 
MSDS, is included in Appendix B. The zeolite will have. the following general 
characteristics: 

A Particle Size - 14 X 40 mesh screen size 

B. Bulk Density - 50 - 54 lbs/ft3 

C. pH- 7.5 to 8.0 

D. Environmental Properties - Inert; non-toxic; classified as Generally Regarded as 
Safe (GRAS); No fibrous silicates; Dust masks should be worn when handling. 

CS 11.2 ZEOLITE DELIVERY AND STORAGE 

A Approximately 4800 tons of zeolite shall be delivered to the site via flatbed semi 
tractor-trailer rigs. It will be packaged in super-sack quantities with each truck 
delivering 25 tons/load or slightly less. The MANAGER may have additional 

. tonnage delivered to ensure appropriate zeolite elevations in each cell. 

B. The super sacks will be placed on wooden· pallets for easy off-loading and each 
super-sack will hold 2200 pounds of 14 X 40 mesh zeolite. It is anticipated that 
approximately 210 to 220 loads (4300 to 4400 super-sacks) of zeolite will be 
required to complete the project. 

C. All trucks arriving at the gate shall be escorted to the storage area. Traffic routes 
are shown on Sheet 3. The off-loading and storage area is shown on Sheet 5. 

D. The CONTRACTOR shall be required to off-load all trucks and place the zeolite 
in the designated storage area. It is permissible to stack the zeolite sacks two 
bags high as necessary to save storage space. 
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E. It is recommended that the CONTRACTOR utilize a telehandler (telescoping 
forklift) for off-load efficiency. 

CS 11.3 ZEOLITE SEQUENCING 

A. The CONTRACTOR will initiate zeolite placement immediately after the 
installation of gravel in ceach zeolite cell as detailed in cs 10. 

B. Zeolite staging and placement should be accomplished at a rate of approximately 
one zeolite cell per day to maintain tight schedule constraints. 

CS 11.4 ZEOLITE PLACEMENT 

A. The CONTRACTOR shall place 400 tons of zeolite in each of the 12 zeolite 
treatment cells. Zeolite shall be evenly placed in each cell to the elevations as 
shown on the drawings. The MANAGER, at his discretion, may direct placement 
of additional zeolite in a cell to ensure the top surface of the zeolite is at the 
planned elevation. 

B. Zeolite shall be placed using a crane to lift and swing the zeolite in place. The 
CONTRACTOR shall ensure that the crane operator is OSHA certified and will 
provide the MANAGER verification of this certification. 

C. The crane shall be sized by reach and by weight handling capacity to ensure that 
it can reach across cells without the need to frequently move the crane and can 
lift and swing the super-sacks without risk of overturning the crane. 

D. .Safety is of utmost necessity and the CONTRACTOR is required to have safety 
personnel monitoring the process and directing safe practices at all times during 
this operations. 

E. The crane must have operable out-riggers that must be activated and extended 
prior to swinging super-sacks of zeolite into the cells. The crane must be 
positioned so that out-riggers, when extended, do not damage the liner or the 
edge of the cells. Blocking under the out-riggers is required so that they do not 
damage the liner . 
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F. MANAGER may suspend zeolite placement operations if safe operating • 
conditions are not maintained. 

G. Alternative zeolite placement options or equipment may be utilized, but must be 
approved by the MANAGER. 

H. The CONTRACTOR shall stage zeolite near the crane at ·a rate that maintains a 
steady placement schedule. The methods or equipment to accomplish this are at 
the discretion of the CONTRACTOR but must be approved but the MANAGER. 
It is recommended, but not required, that telehandler(s) be utilized for this task. 

I. Laborers shall attach chokers to the "ears" of the .zeolite super-sacks. The crane 
shall swing its cable into place and the chokers shall be attached to the cable 
clevis. The crane shall then lift and swing the super-sack into place in the cell 
and lower it to approximately 2 feet above the gravel or zeolite. A laborer will 
then approach the super-sack,· reach underneath, and cut the sack With a razor 
knife to allow the sack to empty. If functional, the razor knife can be attached to 
an extended handle to allow the laborer to cut the sack 'from a distance of several 
feet. Laborers must wear dust masks at all times during this operation. 

J. AT NO TIME SHALL A LABORER OR OTHER PERSONNEL STAND 
UNDERNEATH A SUPER-SACK AS IT IS BEING LIFTED, SWUNG, OR 
LOWERED. 

K. Following placement of the 400 tons of zeolite in each cell, the CONTRACTOR 
shall ensure that the zeolite is leveled across each cell at the same elevation. 
This will likely require hand labor and shovels. Laborers must wear dust masks 
at all times while shoveling zeolite. The CONTRACTOR must ensure that 
shovels do not cause tears in the liner material and must immediately repair any 
tears to liners. 

L. The CONTRACTOR must properly dispose of or store the cut super-sacks_ in a 
dumpster or other suitable container immediately after removal from the crane. 

M. The MANAGER will approve the final elevations of the zeolite placement. 
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CS12 

cs 12.1 

CONCRETE WORK 

GENERAL 
Reinforced cast-in-place concrete is used in constructing support pads for the two acid 
tanks and the four regeneration tanks located on the zeolite pad. A mesh reinforced 
cast-in-place concrete block is used as an anchor block for the conveyance pipes at the 
crest of the Large Tailings Pile (LTP). A mesh reinforced cast-in-place concrete pad is 
used for the foundation of each of the two small manifold buildings near the RO plant. 

CS 12.2 CONCRETE 

CS 12.2.1 SUBMITTALS 

A. Concrete 

CONTRACTOR shall submit before use of cast-in-place concrete, design 
mixes and laboratory test reports indicating that the concrete ingredients 
and proportions will result in concrete mixes meeting requirements 
specified . 

B. Batch Tickets 

CONTRACTOR shall submit, with each batch delivered, delivery 
tickets from the concrete supplier setting forth the following 
information: 

1. Name of Supplier 
2. Name of batching plant and location 
3. Date 
4. Serial number of ticket 
5. Truck number and .batch number 
6. Contract number and location 
7. Volume of concrete (cubic yards) 
8. Maximum size of aggregate 
9. Type and brand of cement 
10. Weight of cement 
11. Maximum size of aggregate 
12. Weights of fine and coarse aggregates 
13. Types and amounts of admixtures 
14. Projected Slump 
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4. The 7-day and 28-day tests shall be performed in accordance 
with ASTM C 39. 

C. The MANAGER may require concrete slump and air voids testing for the 
purpose of quality control. At the direction of the MANAGER, the 
CONTRACTOR or a third party approved by the MANAGER shall 

· perform the testing as follows: 

1. Perform concrete slump test in accordance with ASTM C143. 
· The concrete may be rejected by the MANAGER if the sample(s) 
exhibit a collapse· or shear failure or if the slump exceeds four (4) 
inches. 

2. Perform concrete air content test in accordance with ASTM C231. 
The concrete may be rejected by the MANAGER if the air content 
in the sample(s) does not meet the specified air content. 

CS 12.2.2.1 Reference Standards (Latest Edition) 

1. ACI 211 Recommended Practice for Selecting Proportions for Normal 
Weight Concrete 

2. ACI 301 Structural Concrete for Buildings · 
3. ACI 302 
4. ACI 304 

Guide for Concrete Floor and Slab Construction 
Recommended Practice for Measuring, Mixing, Transporting 
and Placing Concrete 

5. ACI 305 Recommended Practice for Hot Weather Concreting 
6. ACI 306 Recommended Practice for Cold Weather Concreting 
7. ASTM C 31 Standard Method of Making and Curing Concrete Test 

Specimens in the Field 
8. ASTM C 33 Specification for Concrete Aggregates 
9. ASTM C 39 Test for Compressive Strength of Cylindrical Concrete 

Specimens 
1 o. ASTM C 94 Specification for Ready-Mixed Concrete 
.11. ASTM C 150 Specification for Portland Cement . 
12. ASTM C 172 Sampling Fresh Concrete 
13. ASTM C 494 Specification for Chemical Admixtures for Concrete 

CS 12.2.3 CONCRETE MIXES 

A. Acid Tank and Regeneration Tank Slabs 

Concrete for the Acid and Regeneration Tank slabs shall have a minimum 
compressive strength of 4,000 psi in 28 days. The concrete shall be 
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proportioned in accordance with ACI 211. The type of cement used shall be 
Portland, Type II (ASTM C150). Air entrainment shall be furnished in all 
concrete. Air content shall be 5% ± 1 %. 

B. Pipe Anchor Block and Building Foundations 

Concrete for the pipe anchor block and the two manifold building foundations 
slabs shall have a minimum.compressive strength of 3,000 psi in 28 days. The 
concrete shall be proportioned in accordance with ACI 211. The type of 
cement used shall be Portland, Type II (ASTM C 150). Air entrainment shall be 
furnished in all concrete. Air content shall be 5% ± 1%. 

CS 12.2.4 CONCRETE PLACEMENT 

A. Notify MANAGER a minimum two (2) working days prior to 
commencement of concrete placement operations. 

B. Place concrete in accordance with ACI 301 .. 

C. Hot Weather Placement: 

1. When hot weather conditions exist that would seriously impair 
the quality and strength of concrete, place concrete in compliance 
with ACI 305 and as herein specified. 

2. Cool ingredients before mixing to maintain concrete temperature 
at time of placement below 90°F. Mixing water may be chilled or 
chopped ice may be used to control the concrete temperature 
provided the water equivalent of the ice is calculated to the total 
amount of mixing water. 

3. Cover reinforcing steel with water-soaked burlap if it becomes 
too hot so that the steel temperature will not exceed the ambient 
air temperature immediately before embedment in concrete. 

4. Wet forms and grade thoroughly before placing concrete. 

5. Evaporation retardant shall be approved by the MANAGER on 
a pour by pour basis. This is to be used per manufacturer's 
recommendations. This is not to be used as a finishing agent. 

D. Cold Weather Placement 

1. 
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2. If necessary to place concrete when ambient air temperature 
is below 40°F or expected to fall below 40°F during cure period, 
placement shall be approved by the MANAGER. Work shall be 
placed and protected in accordance with Table 7.3.3 of ACI 
306 until concrete has reached 3,500 psi as evidenced by 
cylinders field cured in accordance with ASTM C31. MANAGER 
may require protection plan in writing. 

3. Do not use frozen materials or materials containing ice or snow. 
Do not place concrete on frozen subgrade or on subgrade 
containing frozen material. · 

4. Do not use calcium chloride, salt and other material 
. containing antifreeze agents, or chemical accelerators, unless 

othel'\Alise accepted in writing by the MANAGER. 

CS 12.2.4.1 Finishing and Anchors 

A. As defined in ACI 301. 

B. Do not add water to concrete surface (i.e. sprinkle) without written 
approval from the MANAGER. . 

C. All concrete surfaces shall be leveled and finished with a broom finish. 

D. Anchors or anchor bolts shall be cast-in-:place for the tank support slabs, 
anchor block, and building foundations. Commercial or tank manufacturer 
supplied concrete anchors shall be embedded in the concrete to 
recommended depth or as directed by the MANAGER. MANAGER may 
require that anchors be attached to concrete reinforcement or anchor 
plates. · 

CS 12.3 REINFORCEMENT 
Concrete reinforcement is used in construction of tank support slabs, the pipe anchor 
block, and the two building foundations. Placement of concrete reinforcement shall be 
as shown on the Drawings or as directed herein. 

CS 12.3.1 REFERENCE STANDARDS 

1. ACI 318 Building Coda Requirements for Reinforced Concrete 

2. ASTM A 615 Specifications for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement 
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CS 12.3.2 PRODUCTS/MATERIALS 

A. Reinforcing steel bars shall be made from plain or deformed new billet stock 
and shall conform to ASTM A 615, Grade 60. 

B. Reinforcement steel mesh shall be Grade 40 or better and shall have a 
minimum bar diameter of 0.20 inches or greater. Reinforcement mesh shall 
have a grid (bar) spacing of not more than six (6) inches. 

C. Reinforcement chairs, hangers, spacers, or other supports shall be non­
corrosive. 

D. All reinforcement shall be free from oil, mill scale and excessive rust, or other 
coatings that will destroy or reduce bond. 

CS 12.3.3 PLACEMENT OF REINFORCEMENT 

A. Acid Tank and Regeneration Tank Slabs 

1 . 

2. 

Bars shall be spaced and positioned as shown on the Drawings. 

All bars shall be bent cold and shall not be straightened in a 
manner which will injure the material. 

3. Three (3) inches of concrete cover shall be provided for main 
reinforcement. 

3. Reinforcement shall be spliced and tied in accordance with the 
requirements of ACI 318, and/or as shown in the Drawings. 

B. Pipe Anchor Block and Building Foundations 

1. Reinforcement mesh shall be placed and supported at a height of 
two {2) inches or more above ground level for a concrete 
thickness of six (6) inches or less. Reinforcement mesh shall be 
placed and supported at a height of three (3) inches or more 
above ground level for a concrete thickness of greater than six (6) 
inches. 

2. Reinforcement mesh shall extend to within three (3) inches of the 
edge of the concrete block or foundation . 
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CS13 REGENERATION TANK PLACEMENT 

Four regeneration (regen) tanks are used to mix and supply regen solution for the 
zeolite cells. Two regen tanks are .located on the west side of the north zeolite trains 
and two regen tanks are located on the west side of the south zeolite trains as shown 
on Sheets 11 and 12. The tanks will have a 10,000 gallon capacity andwill have a 
diameter of approximately twelve (12)·feet. · 

CS 13.1 TANK FOUNDATION 
The tank foundations shall be constructed as reinforced concrete as described in CS 
12. 

CS 13.2 TANK PLACEMENT 
A The tanks shall not be placed until the MANAGER has approved the foundation. 
B. The tanks shall not be placed during periods of high winds or when weather 

conditions present a hazard to workers or equipment. 

• 

C. The tanks shall be hoisted, lifted and/or moved in accordance with 
manufacturer's recommendations. 

D. The tanks shall be placed and centered on the foundations as shown on Sheets • 
11, 12 and 28. 

E. The tanks shall be positioned such that outlet at the base of the tank is on the 
east side of the tanks and pointed toward the zeolite cells. 

F. The tanks shall be anchored to the foundation as soon as possible after placed 
on the zeolite pad. 

G. If the tanks do not have a factory installed base outlet, a six (6) inch diameter 
flange type base outlet will be installed on the east side of each tank. 
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cs 14 ACID TANK PLACEMENT 

Two double-walled acid storage tanks shall be placed on the pad as shown in Sheets 
11 and 28. The tanks will have an 8,700 gallon capacity and will have a diameter of 
approximately twelve ( 12) feet. 

CS 14.1 TANK FOUNDATION 
The tank foundations shall be qonstructed as reinforced concrete as described in CS 
12. 

CS 14.2 TANK PLACEMENT 
A The tanks shall not be placed until the MANAGER has approved the foundation. 
B. The tanks shall not be placed during periods of high winds or when weather · 

conditions present a hazard to workers or equipment. · 
C. The tanks shall be hoisted, lifted and/or moved in accordance with 

manufacturer's recommendations. 
D. The tanks shall be placed and centered on the foundations as shown on Sheets 

11, 12 and 28 . 
E. The tanks shall be positioned such that outlet (drain) at the base of the tank is on 

the east side of the tanks and pointed toward the zeolite cells. 
F. The tanks shall be positioned such that the fill line is on the west side of the 

tanks. 
G. The North acid tank shall be positioned such that the manway is on the north 

side of the tank. 
H. The South acid tank shall be positioned such that the manway is on the south 

side of the tank. · · 
I. The tanks shall be anchored to the foundation using manufacturer supplied 

anchorage equipment as soon as possible after placed on the zeolite pad. 
J. Only manufacture supplied or approved fittings shall be connected directly to the 

tank . 
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CS15 SAFETY SHOWER INSTALLATION 

This section describes the requirements for installation of the safety shower building 
and the componentswithin the safety shower. 

CS 15.1 COMPONENTS 

The following components to be assembled by the CONTRACTOR will b~ procured by 
HMC .. 

A. 8 ft. X 1 o ft. steel or aluminum sided prefabricated building or similar constructed 
building with a walk in door on the end of the building. 

B. 500 gallon doorway water tank. 

C. Safety shower and enclosure. 

D. Wash basin, stand, and accessories. 

E. 1 horsepower water pump. 

F. 1.25 inch PVC Schedule 80 pipe, fittings, and valves. 

CS 15.2 INSTALLATION 

A. The CONTRACTOR shall place the prefabricated building in the location shown 
on Sheet 12 of the drawings. 

B. Prior to placement of the building, the CONTRACTOR shall ensure that the 
foundation where the building will be set is level ~nd compacted. Refer to CS 6 
for sub-base and base material requirements. 

C. The building shall be set so that the walk in door is facing north. 

D. The CONTRACTOR shall install the doorway 500 gallon poly water tank as 
shown on Sheet 27 of the drawings. 

E. The CONTRACTOR shall install the shower enclosure and safety· shower as 
shown on Sheet 27. 
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F. The CONTRACTOR shall install the wash basin and stand as shown on Sheet 
27. 

G. The CONTRACTOR shall install the 1 horsepower water pump in the location 
shown on Sheet 27. 

H. All piping, fittings, and valves shall then be installed as shown. The 
CONTRACTOR will refer to CS 7 for PVC pipe installation procedures. 

I. The drain piping from the safety shower and wash basin shall be installed on 
grade to discharge to Cell 81 as shown on Sheet 27 . 
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cs 16 CONTROL BUILDINGS 

This section describes the requirements for the placement of 2 (two) process control 
buildings. In addition, process control piping will be installed immediately adjacent to 
each building. An insulated wooden framed cover will be constructed around the piping 
to prevent freezing. 

CS 16.1 BUILDINGS 
HMC will procure the process control buildings. They will meet the following 
specifications: 

A Two (2) aluminum or steel-sided prefabricated or constructed buildings. Each 
building will have a single walk in 3 ft. wide door. 

B. The building dimensions as shown on Sheet 12 are 12 ft. by 16 ft. However, 
HMC may elect to use a smaller prefabricated or constructed building (e.g. 10 ft. 
by 12 ft.). 

CS 16.2 · PLACEMENT 
A The CONTRACTOR shall place the two (2) process control buildings on the pad 

in the location depicted on Sheet 12. 

B. Prior to building placement, the CONTRACTOR shall ensure that foundation 
material where the buildings are placed is level and compacted per the 
requirements of CS 6. 

C. The buildings shall be placed so the doors are facing each other and the water 
intake distribution manifold as shown on Sheet 12. 

D. The CONTRACTOR will not be responsible for any installations inside of the 
process control buildings. 

E. Once the buildings are in place and the process control piping, flowmeters, and 
acid injection ports are installed, the CONTRACTOR shall construct a wooden 
cover over the process piping. The cover must have functional access doors or 
panels installed. 

F. When the cover is completed, the building interior shall be fully insulated to 
ensure that freezing of these components does not occur. 
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cs 17 

cs 17.1 

HYDROSTATIC TESTING 

GENERAL 

This section describes the required testing of water supply and discharge pipelines to 
demonstrate adequacy of the piping systems. 

CS 17 .2 LIMITATIONS OF TESTING 
Because a practical hydrostatic testing of the piping system within the zeolite pad area 
requires that supply piping to the zeolite be completed and connected to a suitable 
water source for testing, preliminary testing using air pressurization may be required by 
the MANAGER. A hydrostatic test will also introduce water into the piping network and 
zeolite cells and that may not be desirable until system startup is imminent. MANAGER 
may require preliminary testing of portions of the piping system as they are completed. 
In addition, the MANAGER may require wide scale hydrostatic testing of the piping 
system when practical. 

CS 17.3 OBSERVATION 

A. All hydrostatic testing and/or air pressurization testing of all water 
supply and discharge piping shall be under the full-time observation of 
and shall meet the approval of the MANAGER. 

B. The maximum testing pressure shall not exceed the working pressure 
rating (WPR) of the lowest pressure rated component undergoing testing 
at any given time. 

CS 17 .4 PRELIMINARY TESTING 

A. MANAGER may require preliminary testing of the piping using air 
pressurization. 

B. The maximum testing pressure with compressed air shall not exceed 9 
psi or the working pressure rating (WPR) of the lowest pressure rated 
component undergoing testing at any given time. 

C. Before any testing with pressurized air or water is considered, the piping 
network shall be inspected to confirm that a pipe or joint failure will not 
result in a pipe whip hazard. Sections of pipe that are potentially subject 

Zeolite System Specifications 17-1 March 2015 



to pipe whip and cannot be anchored or restrained will be excluded from 
testing. 

D. The testing procedure will at the direction of MANAGER and shall 
include: 

1. Assemble pipe fitting to connect compressed air to piping to be 
tested. The air connection assembly shall include an airtight 
shutoff valve, a pressure gauge and a release valve. 

2. Close selected valves to isolate the portion of the piping network to 
be tested. 

3. Connect the compressed air supply to the piping network. 
4. . Open valve to apply compressed air to piping network. Maximum 

allowable pressure is 9 psi. . 
5. Close air valve to isolate pressurized pipe section. 
6. Monitor pressure in tested section for a minimum of thirty (30) 

minutes. If pressure does not vary more than three (3) psi, the 
results are considered adequate for preliminary testing: 

7. If pressure drops more the three (3) psi or fails to .stabilize, the 
piping should be inspected to locate external leaks. Smoke 
candles may be useful in locating external leaks. 

8. If pressure drop continues and external leaks are not located, 
check valve settings and, if possible, change valve settings to add 
or exclude sections of pipe to identify internal leakage through 
valves. 

9. Repair or replace leaking pipe sections or fittings. 
10. Retest repaired pipe sections. 

cs 17.5 HYDROSTATIC TESTING OF WATER SUPPLY PIPING 

A MANAGER may require hydrostatic testing of the piping using fresh or 
treated water. 

B. The maximum testing pressure with water shall not exceed 100 psi or 
the working pressure rating (WPR) of the lowest . pressure rated 
.component undergoing testing at any given time. 

C. Before any testing With water is considered, the piping network shall be 
inspected to confirm that a pipe or joint failure will not result in a pipe 
whip hazard. Sections of pipe that are potentially subject to pipe whip 
and cannot be anchored or restrained will be excluded from testing. 

D. The testing procedure will at the direction of MANAGER and shall 
include: 

1. 
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valve, a pressure gauge and a release valve. If pressurized water 
is supplied from a pressure tank, water tower, or pressure regulated 
demand pump, a flowmeter or other means of measuring water flow 
into the pipe during testing must be included in the water supply 
assembly. 

2. Close selected valves to isolate the portion of the piping network to 
be tested. 

3. Connect the pressurized water supply to the piping network. 
4. Set maximum allowable pressure on water supply. Maximum 

allowable pressure is 100 psi or the working pressure rating (WPR) 
of the lowest pressure rated component undergoing testing at any 
given time. The allowable pressure must be reduced by the 
elevation difference between the water supply assembly and the 
lowest point of the piping in the test. 

5. Open valve to fill the piping network with water at full pipe water 
velocity of not more than one (1) foot per second. Monitor air vents 
and/or open connecting valves to ensure all air is expelled from 
pipe during filling process. 

6. Monitor pressure in tested section for a minimum of thirty (30) 
minutes. If pressure does not vary more than five (5) psi and no 
measurable water addition is necessary to maintain pressure, the 
results are considered adequate for hydrostatic testing. 

7. If pressure drops more the five (5) psi or a measurable volume of 
water is added to maintain pressure, the piping should be inspected 
to locate external leaks. · 

8. If pressure drop continues and external leaks are not located, 
check valve settings and, if possible, change valve settings to add 
or exclude sections of pipe to identify internal leakage through 
valves. 

9. Repair or replace leaking pipe sections or fittings. 
10. Retest repaired pipe sections . 
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CS18 HEXA ARMOR INSTALLATION 

This section describes the requirements for installation of the Hexa Armor Rhombo 
Hexagonal cell covers. 

cs 18.1 INSTALLATION SEQUENCING 

A HMC . will procure the Hexa Armor Rhombo Hexagonal cell cover material. 
Specifications of the cell covers can be found in Appendix E. 

8. The Hexa Armor will arrive via semi tractor-trailer rigs. The CONTRACTOR will 
be required to off-load the trucks and select an area to store the cover material 
until time of installation. 

C. The CONTRACTOR will install the cell cover material following the complete 
hydrostatic testing (see CS 17) of the entire treatment system. 

CS 18.2 INSTALLATION PROCEDURES 

A The CONTRACTOR shall install the Hexa Armor into each of the 12 zeolite cells, 
on top of the zeolite, to provide a distribution of 1 O Hexa Armor balls per square 
foot of surface area. 

B. Note that cells #1, #2, and #3 of each train have a different surface area with all 
cells #1 having a larger surface area than all cells #2, and cells #2 having a 
larger surface area than all cells #3. Refer to the drawings for accurate surface 
area information. 
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cs 19 BORROW SOIL AREA/LAYDOWN AREA REVEGETATION 

This section details the requirements for final grading and reclamation of the north borrow 
soil area, west borrow soil area, equipment laydown area, and access road to the laydown 
area. These areas are shown on Sheet 3 of the drawings. 

cs 19.1 ACREAGES 
The following acreages are approximate for the areas to be reclaimed and revegetated: 

North Borrow Soil Area - 10.5 acres 
West Borrow Soil Area -5.0 acres 
Equipment Laydown Area - 1.5 acres 
Access Road to Laydown Area - 1. 5 acres 

CS 19.2 SEED MIX RATES AND MULCH RATES 

The following table depicts the reclamation seed mix for the reclamation of the borrow soil 
areas, laydown area, and access road. In addition, mulch rates are also described. 

Table CS 19-1. Reclamation Seed Mix 

APPLICATION RATE· DRILL 
COMMON NAME SCIENTIFIC NAME VARIETY/SOURCE SEED 

LBS/ACRE· PURE LIVE SEED 
(PLS) 

Thickspike Wheatgrass Agropyron dasystacum Crltana 2 

Western Wheatgrass Agropyron smithii Arriba 3 

Blue Grama Bouteloua curtlpendula Hachlta or Alma 2 
Sldeoats Grama Bouteloua gracilis Niner or Vaughn 2 

Munro Globemallow Sphaeralacea munroana Native 0.5 

4-Wing Saltbush Atriplex canescens Native 3 

TOTALPLS 12.s 

Straw mulch shall be applied at a rate of 5 tons/acre . 
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CS 19.3 RECLAMATION GRADING 

A The revegetation areas must be prepared . by the CONTRACTOR prior to 
revegetation activities. 

B. The outer cut berm of the borrow areas and laydown area shall be bladed and 
blended into the borrow area surface so that a smooth transition from the native soils 
to the reclaimed soils exists. 

C. Erosion cuts or rills must also be bladed and repaired as necessary. 

D. Any remaining small soil stockpiles shall be dozed and graded to blend into the 
reclamation topography. 

E. Bladed soil along the access road shall be bladed into the road and smoothed. 

CS 19.4 REVEGETATION PRACTICES 

A The CONTRACTOR shall prepare the revegetation surface of all areas by disking 
the surface with a heavy construction grade disk .. With the exception of the access 

• 

road, the disking will occur in all other areas in two perpendicular directions to • 
ensure that adequate soil tilth occurs. 

B. The CONTRACTOR shall .DQt smooth the disked areas prior to seeding. ft is 
required that the reclamation surface be rough to aid in reduction of windblown 
erosion following revegetation. 

C. The CONTRACTOR shall drill seed the revegetation areas with the required seed 
mix detailed above and using the required pure live seed rates. Only seed drills, 
such as the Rangeland Reclamation Drill, or similar, may be used on this project. 
Agricultural drills are not acceptable.· 

D. The CONTRACTOR must ensure the calibration of the seed drill and seed rate prior 
to drilling. This process must be observed and approved by the MANAGER. 

E. Following drill seeding, the seeded areas shall be mulched with straw mulch at a 
rate of 5 tons per acre. Mulch shall be applied with a Haybuster Bale Processor, or 
similar equipment. Under no circumstances shall mulch be applied using 
chopper/blower equipment. 

F. Following application of the mulch, the CONTRACTOR shall crimp the mulch into 
the soil using a mulch crimper. Under no circumstances shall the mulch be 
incorporated into the soil using disk implements. 
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CS20 MANIFOLD BUILDINGS OR ENCLOSURES 

This section describes the requirements for the placement of a booster station and treated 
water manifold buildings or enclosure. The two buildings or enclosures will be installed to 
house piping manifolds after construction of the manifolds. 

CS 20.1 BUILDINGS 
HMC will procure the manifold buildings or enclosures. 

CS 20.2 PLACEMENT 
A. At the direction of MANAGER, the CONTRACTOR shall place the two buildings or 

enclosures on the concrete pads at the locations depicted on Sheet 33 . 
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Appendix A. Borrow Soil Testing Results 

PROCTOR TEST RES UL TS 

Project: Grants Rcr;iam,lticn Pr-,ject Bo:nt:tstake 
EEG l"rojecl No.: AIG-97 

Samplo: A-1 
Melhod: J\STM D-6~8 A. Cry t,lac~aolcal 

Unillod crassllicallon: CL 
Ooscrlptlcm: Lean C1ay 

As Received Molsturo Content: 12.9% 

Sieve: CJ::: 314 
Porconl Passing: [_i_QQ.~~'l, 100.0% 

Liquid Llmil: 38% 
pJ3sticity lnde•~ 1 fr!{ 

· Compaell•m Curve: 
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. ·:······· .. .. ,, 
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. : ! . ! ~ : : .' ; ~ ; : : : : , • . . . . -. r • • • • ; . ; : : .. : : • : ~ 

94.0 '---------'---------'---'-
6.0% 11.0% 16.0% 21.0% 26.0% 

Water Content-0/. 

Ovorslzo CorrecUon Data: 
Fine FtactioR: 

Fine fraction Malslure Conlon!. 
Dry Uml Wolghl ol F:ne Fracllon: 

Coarse Fraction 
llUik SP<lcif10 Grav~y. 2 57 

Ccarse Aggregate Mois1w, Conf1,nl: 1. 7% 

Max Dry Unit Weight (pcf): 105.4 

0 t. Water Content %): 15.8% 

Estimated R-Value 
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PROCTOR TEST RESULTS 

Project: Grants Reclamation Pro;act Homestake 
EEG Project No.: A15-9i 

Sample: A-2 
Method: ASTM D-60e. A. Dry Mcc~anical 

Unlllecl Cl~ssilicallon: SC 
Oescri ptlon: Clayey Sao<! 

As Reccivod Moisture Conbmt: 13A~~ 

Slav": 3/4 3/8 No. 4 No 8 No. 16 No. 30 No. 50 No. 100 No. 200 
Percent Passing: 1-,-10-0-.0,,.•t-, 1-,-occO-c0-%-+-1-0-0-.0.,-%-+--9-9 • ..,.9'-X,-+-99-'6-·'A.c..,-+-9-9.""7"'%-+-,9"'8-,.2.,..%,--t-9-1.-1,..%-t-69~8'-Y.-+·460-'(~ 

Liquid Limit: 39% 
Plasticity Index: 15% 

Compaction Curve: 
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Oversize Correction Data: 

-Max Dry Unit Weight (pct): 109.5 

o t. Water content % : 15.8% 
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F1oe Fraction 
Fine Fraction Moisture Conteot: 

Dr1 Unit Weight or Fine Fraction: 
Coarse Fraction: 

Bulk Specific Gravity: 2.67 
Coarse Aggregate Moisture Content: 1.7% 
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PROCTOR TEST RESULTS 

Project: G,an!s Reelan>atoon P,oject Homestake 
EEG Project No.: A15-97 

Sampto: A-3 
Method: ASlM D-698 A. Dr,,. Machani·:al 

Unified Classification: SC 
Description: Clayey Sand 

A$ Rocelved Moisture Conlon!: I 3.5% 

Sieve: 3/4 
Percent Passing: 100.0Y. 100.0% 

Liquid Limit: 21;-; 
PlasUcily Index: 10% 

Compaction Curve: 

3/8 No.4 
100.0% 100.0% 

No.a No.16 No. 30 
99.Bo/, 99.5% 960% 

No. 50 
91 '-'~1, 
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Fine Fraction: 

Fine Fractlo~ Moisture Content 
Ort Uoit Weight of Fine Fraclron: 

Coarse Fraction: 
Bulk Specific Gravity: 2.67 

Coarse Aggregate Moisture C ontenl' 1 '/% 

Max Dry Unit Weight (pcf): 112.5 

O t. Water Content % : 12.7% 

Estimated R-Value 
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PROCTOR TEST RESULTS 

Project: Gran!s Reclamation Project Homestake 

EEG ProJact No.: A15-97 
Sample: 8-1 
Method: ASTM 0-096. A. Dry, Mechanic.ii 

Unillr.d CJasslllcaUon: CL 
Description: Lean Clay 

As Received Molslure Contont: 12.B% 

Slevv: 3/4 318 
Percent Passing: 100.0% 100.0% 100.0% 
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Coarse Fraction: 
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Coarse Aggregate Moisture Content: 1.7% 

Max Dry Unit Weight (pcf): 110.3 

0 t. Water Content % : 14.2% 

Estimated R-Valuo ] 

Earthworks Engineering Group, LLC 
7901 Lorraine Ct NE 

Albuquerque, NM 87113 
(506) 899-4886 

Zeorrte System Specifications A-4 

No.100 
70.5~/:.. 
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PROCTOR TEST RESULTS 

Project: Grants Recla.nation Project Homestalce 
EEG Project No.: A15-97 

Sample: 6-2 
MeU1od; ASTM D-698. A, Dry. fll'echanical 

Unified Clas•lflcallon: Cl 
Doscripllon: Lean Clay 

A• Received Moisture Content: 9 5% 

No. 8 No.16 No. 30 No. 50 No.100 No. 2~0 
l-:-::-="::c::-:-lf-:-:::-=':,,,,...i~~,,.,.-ir--==':~t-:9:i::9cc_5:i::~.,-.+-=09-:-.-=:i0::-:1,,-+-~9-=s~.2~%c-t-:c93'='°."'1'>,,.~'-+-7:;;.,,.c_1"'•1"".,'+--::s-:-o.-=1% ..... ~__..._ _ __..._ _ __..._ __ .__ __ ~--~---·----~--~-

Steve: 3/4 318 No.4 
Percent Passing: 100.0% 100.0% t00.0% 99.7% 

Liquid limit: 
Plasticity lndeic: 

Co,npaction Curve: 

26% 
9'1.. 

112.0 

110.0 . ' ~ . . . . . 
C' 

• ··1 f , •• ,. 
... ! ..•• 

u 7·:~ .... 
.8: 108.0 I' I: ... 

l: m 106.0 
Qi 

3: 104.0 
~ 

5 102.0 

5 100.0 

96.0 
4.0% 9.0% 14.0% 19.0% 

Water content·% 

Oversize Correction Data: 
Fine Fradlon: 

Fine Fracllo,i Moisture Content: 
Dty Uni! Weight of Fine Fraction: 

Coarse Fraction: 
Bulk Specific Gravity; 2 67 

Coarse Aggregate M~fure Content: 1.7% 

Max Dry Unit Weight (pcf): t 11.1 

0 t. Water Content{% : 12.7% 

Estimated R-Valuo 

Zeolite System Specifications 

Earthworks Engineering Group, LLC 
7901 Lorraine Ct NE 

Albuquerque, NM 87113 
1505) 8994886 

A-5 

.... , .. ,j ... 
• • • •• • ! •. 
. ' •'•II' 

24.0°/., 

March2015 
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• 
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• 

• 

• 

PROCTOR TEST RESULTS 

Project: Grants Recinn,~tlon Projecl Honiesla~c 
EEG Projccl No.: A 15-97 

Sainplo; D .3 
Motholl: ASHA D-693. A. Ory Mec~anicol 

Unlfiod Ctassiflcatlort: SC 
Oescriptlon: Clayey Sand 

As noceivcd Moisture Content: 1i. 1 % 

Siove: 1--'--~..:3c..14'--1--'3c.c/8'-1-:.CNo.:c.c.c4'-l---'N-'-'o:..: • ..c.8-+-N"'o"'. -'-16::+-'N-"o:..:·..:J.:.0-1-..c.N:..:o.:.. • .:.oOc....+.....:..cN.:.o.'-1:..:0:..:0-1--'-N=o. ~J 
PP.rr.ent Passing: 100.0% 100.0% 11:0.0% 99.9% 99.6% 98.9% 96.9'/o 89.3% 71.1 % 48.~ 

Uquid Limit: 29% 
Plasticity Index: 12~:. 

Compaction Curve: 

c;:-
u 
.& ... 
.c 
.!:!I 
'1> 
~ ... 
'i: 
:J 
~ 
0 

112.0 .. : .. 
. . ··>······;. 

110.0 ; •I• : •' .,,,,. 

~ ... ·- ... ~ .. . . . . ; . . . . .. .. .. 

108.0 
.... ': 

~ : . . 
106.0 

104.0 

102.0 

100.0 · 

98.0 
6.0% 11.0% 16.0% 21.0% 

Water Content-% 

Oversl2e Corroction Data: 

~iy Unit Weight (pcf): 

l_--9.e!· Water Content % : 

Estimated R•Value 

Zeolite System Specifications 

108.5 

'14.8% 

Fine Fraclion: 
Fine Fraction Moisture Curilent: 

Ory Unil Walghl of Fine Fraction: 
Coarse Fraclion-

Bulk Specific Gravity: 2.67 
Coarse Aggregale Moisture Content: 1.7% 

Earthworks Engineering Group, LLC 
7901 Lorraine Ct NE 

Albuquerque, NM 87113 
(505) 899-4886 

A-6 

26.0% 
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Sample Locations 
Stockpiles A and B 



sample No. 
sample sample 
Depth Type 
trt.J 

care 
Category 

• 
sample Description Log 

Sampled 
By 

Cate 
Sampled 

uses Soil Oescrlptlon comments 

--~---·-- ··- ....... _, ______ .... - .. ·--- ---........... -·-···-·-· ---···- ·-- r- ........ _ - ... -· .. ·---·· ·- - -······---··-· ·---···-··· .. _ --·-·· ··-··"· 

A..01 SGal ' 
0.1 j Buckel Oislurbed : Ed loeseher 2/10.'2015 

... . ... -·· ..... -· ···--· ---· .... L.- .. ···-··-·. ·--- _.L _________ · ··-- ···- ···-

Sa rrped frcm Stockpile A The = pie \W'S 
i iacated al the sr./J com!t and at Ill! ene of 
i the Stcckpie . 
r- ·-- . -···--· ........ ·-

A-02 o., l e!!: . DislJll>ed l Ed L0<0.ctl!r • :?.i1Dl20l5 Sandy Cl.ay (CL)- -<IY ~- b""""· mCtSI ID drt 
! SampJed frOl!I St~ile A The sample w.rs 
j localed ill Ille NE slope and mid,my up the 

t 1 I 

.. , -·· - ,. __ ........ ·--·-····]·--···· ; --·· - ····-;··-'""·----···!·--··----·-···------ . 
1).1 i SGal Oish111led 1· El1LO<!SCl1!r. 2/1Dl2Dl5 

. L~~~-~~-I~•~~~- ............. . 

\ 
Samped from Sta,.'l<plle A. The umple was 
located at Ill• S slope ..,,i al the top of the 
Sloel<pilo. 1 l!udcel ! 

•·-!·" 0, 0 - 00 •• .. - r ·-· WO 

A..03 

B-01 ! D-1 j :U:1 . Oisludled : Ed l.c<lseher . 211Dl2015 i 

-·-···-----·-----····-···--i ....... ··+---------· ------~---- . --··---- i 

Sampled from Sloclcpile B The -.ample vm 
loealod atlhe SW comer and al Ille base of 
1he S1oclqlae. 

: , ! Samped 1l"cm Stockpile B Th• ~mple was 
11-1 · 

11
~:'

1 
DislJrbed ) Ed Loesclier :?J10{'.!lt5 hndyC~ylCL)-sanci.cla)'.bllNl!I 111015110 gl')I \ local•d at the NE slope andmd11,w,. up Ille 

·--~~;-·········· .. ··--·1····-·- -·-·· :· t :::·~~:~::;~B lhesam~,m 

Q.I Buclcel OislUrbed \ Edloueller · :?/ID/2015 · 1ocaled~tlheNi:lopea11oatlhetopolthe 
. : I StQclqllJ• 

i ··1·· ... ___ ,.._ ..... -, .. --··i·~·--· ·-·········-.. ,,, .. , ... _ ..... ··-···· .. ·- ........ ~ .... ·········- ····· ·-··t· 
' i r. G I i Sampled fi-om Stockpile C ~ sample was 

..... -1--. ~-1 --~· -~:~~' .. -.: ... D:w,~: .. .LJ ~-~::~~-: .~:.~2:1.~--- 1..;~~s~!~:. NW comer and .a'. lhe.b~~ OI 

s Gal · SIIUltSP..SM)•SandW!tll scmesa. lighlbrown. moist ,
1
• SampledfromStocki,,le C ~ sample was 

0-1 '. Buckfl Olsllldled ! Ed Loesch~r ' 2/11112015 lo dly localed atlhg NE slopoandmldway up lhe 
; ; . 1 1 slape of the Stacl<pile . . -·····-·- .... -···---r· ··-·· ··- :· ... - -- ........ ·--- ····,-··--·--··- ·-·· ..... ... . , ......... _ ..... . ' ' ! Sampled from Stockpile C Th<! sample was 

C-03 : 1).1 : e"!~ Disanbed EcHoesdm '. 2ft(l,'2DI$ 1ocaleda!lht-Scomerandatlhttopof1~• 
.r I u. I Slockpile. I I I 

B-02 

B-03 

C-01 

C-02 

• 



Appendix B. Zeolite Specifications 

: /; ,· /~ ~ / _ _.·\/ ;·_i) ··; --~~:· , . . ' . r.'. 

l'.O. Uo" 1C•71J r,rnh or ('on;cqncnc,•5, "IC\\ :'1-kxi·:l' :!7'101 
f'h,>11,': 5115- -./J-52/5 hlY: .'115- -./J.JJJJ 11·.-/1si1<•; :· ·· 

l·."m,1il ·, · :· . ·. ··-, ·· 

St. Cloud Natural Zeolite (C1inoptilolite) 
Product Information Sheet 

~.1l11r;il /cnlitcs ;m! :1 1mi,1uc 1.•·pc 111' rnicropowus , ok,111ic mim:ral ,, ith sic,·ini; anJ cation c.whangc 
prop,:rli1:, for u~c in :igricultun:. cm·irnnrn1:11lal a11J inJuslrial applk:,li,111,. St. Cl1111<l :-.-ti11i11g C"rn11mr~· i~ 1hc 
largest producer oi 11at11r;d zct•litc in Xorth :\111crk;1. 

• 1:se!. ur St. Cloud Zculitc 
St. Clnud /.eolilc h11., hundmb ,1fprnwn u~c~. ,md lh~ lbt cominuc, to flOII. SL Cloud /.,·olilc is 11 nnturnl 
mitil!rnl prodn~l!d "Y :111 ualural 111~ms. ~nut is us~tl os :m ;mimal _1ec..i supp1c-mcnl that li:1s be~n !o\ht1\\n to 
impr,wc hc;illh ;m,1 n:Ju,·,: the 11.;g.uhe cflci:ls or ;mint.ii wa.,1<·; a~ ;111 addilivc tn ~nimal ,wlls .111,I pens 10 
reduce ammrmi,1 and 01h~r emission~ hl air and wat.::r: a,; a ,;oil am~ndmcnt to retain water and plant 
nulricrrb in r,1t.>I wn,·$. which ,·v11scn·,·s both; 1,,r a 11111\lb(·r of other lwHiculturnl ~nd ac.rkul1ur,1I u<c~. 
including ~ing the onlr 7<.'11lire endor.;ed for u.,e in spac<.' hy NAS,\: a., a worer til!rn1ion media that 
rem in cs .itnmoniu. 5!1111C he.iv) m,·t,11~ anll nth,·r ninslitucnls; anll <lo:tcn~ or olhcr U~l·~. 

• i'hysicul l'rnpcrlics . 
Bulk D.:nsit) (In Pia~,;. dried) ..................... 87 ll;,,J/(\' ( I .)QI) kg/111~ I 
Bulk D.:11siry (,\ggrcg;1t.:. dried. (MllllOII ~iz.:M 

-I X 6 Mcsh .............................................. -1-l-l8 lbsili' 
6 X 14 ,\fr.~h ............................................ ,1:5--17 lbs!fr' 

• .... ~;' f' 
... ... (• I" 

... ·._• ·} .. .. ~ ~ ,. 
r-rf 

'' . -~ 
1-1 x -10 ll.!C$h .......................................... -16-1 '> 11,,vrr' 
·-lO 1-k~h ................................................ ..18-:t'.! lbs/ft; 
- l on :-.-1e~h ............................................... -19-SJ lhs.'fc' 
-.l'.?:i :l.fosh .............................................. AJ-17 lbsll/ 

Clinup1i1111i1c contclll ................................... 75 to 85% 
C,11iu11 fa change C.1p;ici1;: !C'EC) .............. ,0.8 I.:! 1111:q/!,! 
Surf.tee C h:ir!!-C density ................................ 10.1 f'.-23 mcq.'A: 
('nlor ............................................................ White (85 11pti.:al re1b:_tar1cc) 
C:rnshirrg S1r,•ni:ll1 ........................................ :!5UIJ lhsiirr' t 176 kg1m·'1 
I l;irdness ................................... , .................. 3. 5--1 .0 :V!ohs 
I.:\ Wc,ir 11\bw,ion 111111:.,1 .......................... :!4 
\!,)ll!(·ular (fotin ........................................... :-.I (Sii;\li 
pl I Cnallrrnl 1 .................................................. J.5 iv ~.II 
pl! Slallility .................................................. 0-1} 
Pl!mt,•abilit, ................................................. !ff·' misec l I A 0.-1 mm p;1rtid.::~1 
Pore Sil.I! i1ii,nnelcrl ................................... ..1 - 7 ,m)!stru111, 
!'ore \'l)lt1111c ................................................ :'.'. :-2% 
Rcsi,tivhy .................................................... • 9.IJCIO i1hm~icrn 
Specific (iruvit>· ........................................... 2.2 - :!.-1: I , 
r:~,~·rm1I Srnfo,·e •\r,·a .................................. l-l u1 I .'i 111·/1! 
T111al Surl:rrc An·a ....................................... :; ROO nr!/g • 
Sll",)lfing l11tl~x ............................................. 11il . 
Th.:rm.il St.1hility ......................................... l.~CI:!" F !MW <"1 
Olhcr ............................................................ 11011-~ul ubl1·. n,m-~l.1king. !"rre 11,•" i 11~. r.:.1(li I> n,i '(,tbl c 

Zeolite System Specifications a.1 
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• 

• 

• 

• Chemical Anahsis 
(C11. N«:. h:::!J(,\I,, Si012-1! 1:0: ('alci1m1-s11di11m•JH>l:i,,i11111 al11111:no,~ifi<·atc). Ir, a11rir,,,i1rn1t.: 11dtl11 ;•~n:.:-nt 
for 1mjor ,1,id,·s: 

Cat) 3.-1% 
i.:..o :;,o••,,.n 

Mg() 
l'-0, 0.05% 

Isa:(/ 
,\I ,O; 

• Chcrnk:tl Composition for ,d~ctcd ,.•l,•n,,·nh h~ >-·r.t) 

Ca :!.-I% \1g !l.lJ '!-11 :\!n o.1 '!·;, 
K 1.2 % P. 0.0!'',, ,\I .~. I % 

• C':11i<>11 E\'drnngc Cap.tcily 

1) •• 1% 

l:!.1'% 
F.::O., 
!',j(). 70.0'};, 

11,mrl'.SCCIICC ( i,, \\cigh! % nr ppm. ;h 1mt1,d,1 
I-'.: o.m.. ('11 10 rrnn 
Si J2.Q'1-~ Zn ;q ppm 

·r utal cx.:lrnngc ,:,,p:1d1., 9fO.ll - i .: m..:q· g w1al. and ;m ~x1~·rn.1l ..:.,ch;mg~ ,:;1pad1:- vi' ,1bo•.1t \I. I nww;.t. 

• \fajor Ewl11111i:l!:lhlc C:,tion~ 
ltli. 1.i. h'.. c~. NII,. Na. C:i. ,\i;. Cd. l'h. /11. B3. Si. Cu.! I;;;. \·lg. I'.:?. Co. ,\I. t:r. L,e'1::c1i1 ily of:1bon~ 
i.'.'1lions io; ;1 limc:rinn nr hydr.u,~d molcl.:11far ~i/.c .uul rel.Jth·t! ~.-mccrrlrm(on!\). 

• P1·imnrr Acl~orhing G11sl's: 
CO. CO,. SO,. H,S. NH,. 1 IC!-10. :\r. <>.,. 1':. 11:0, I k, l·I:, Kr. X,·. Ch,011. 1'1-.:,m. fi1r111;1hk•hy11l•. m11l 
•1lt.!n.:np1m1s. 

• F:m·imnm .. nlal Pr1111crlics 
t,,olicc~ ;m: natur.il. ju,'rl. 11011-t,,xk ~ul.>,timccs uhid, nr,· fr,,lcmlh d1i,;ilkd ;1~ (iJV\S (fi,mcrnllv 
Rcgankd A, ~afcl in niost applicmion~ nnd cxcmprc,I from 1110~1 r.:ttuimion, and r..:pnrting when used iii 
;1.;.:,,rdan.;~ with good ngric11l1t11·nl pructkc and wh.:-n !,~ss 1han ~% in nnim:1! feed pn1duc1s f-10 CFR. Part 
l~O.lOOI and i.:l~cwhcrcl. S1. Cloud l.colitc i, t;SD/1 approv<.'d ns nn absorbcm for spills in fbod pwcc~~ing 
lhcili1ics :111d complies with (hltmtl :md ,t:\h) c11viro11111cnml rcq11irc11JC1lls. Nn l1hrcn1s 5ilic.u.c~ haw bci:n 
dcl11.:1,,d mtd •TJ st.illim, silic:1 i~ prt•s,·nl in ,1u,1nlilic~ or le» than D.01 'i•o, R,dcrcncc ~-ISDS Shccl I prn,l11<·t 
C,\S Nn. IJIX-02-1) fornd<litinn:d informalion. 

• l.ocali1111 - SI. n,,ucr~ /..:-,,lite opcr.11ion is centrally lncalcd nc~r \\'in~ton. :',le\\ \1cxico. ;1pproximatdy 35 
niiks w.:-~t or ln1~·r:iwt,: 25 mil.hi ~y b.:?twccn Albuquerque. Nc1\ t\-kxko and r.l Paso. Tcx~s. 

• R"scrns - fin I ILi millirn1 ton ze,)litc rc~erw hnsc mined rr<>m surfaN cxpu~urcs 15 miles from plant sils'. 

IJclinry nnd Freight - l\·lol(lr carrier~ for pa,;k,1g~d ,mu bull.: product:; for do1rn:~1i;; ,1nJ int..:rm1tiunal 
Jc.\lin11li<.>11s. Bulk r:,il liicilitics an: available h) spc<.:ial arr,mgcnlclll. l'PS. I.TL. and rcgionnl "·,1rd1(1u~ing 
~c"rvicl"~ nlsn aniila!ltc". Wurehousc c1t~to111c'r pick-up~ 8:00 am,3:flO P-\1. 5 day~ per wecl,:, Dr 2.J hr~ per day 
or by p1'ic>r ,irrnngc'm~nt. 

• Tr:adc N:.1111cs 
Suld h) ~I. Cl(lud :h St,mc (·lm,:1::'·K' C'lll Litter. Fln!'!r Drying 1\falerial and l',;murnl /.eolit.: C"ry;;tal. and 
I lcm.:-n Scent,.?. Marketed ,,r indu,IL-d in product~ by hrok,rs. manufocturcr., and disrrihut,,r, :is :\1111111•·1(· 

Chip~. Liner and Rock~. 1\111111onia-Xl\'. A-~tonc.R. Biolilc'1i.". Clinoli1e,!l·. l:coFrcsh·,(•. Ecolilc·W. I;-%'. !lry-•J:. 
I I~ ,lrtisil r.,. f.'1)/.Ji: S\\,,c1 Stall I!'. S1:it: Fri,.,h·!l; /c11fr.:,~h. z~ol'rn :mt.I utlrc1~ •. 

• Padrngi11g 
<;1,m,J,uJ. pri, <1lc 1.i..~1 ,111,I ~u~t,\111 pHckaging ,uul fMlld1;,ing m·ailable ind11di11g JO. 2:.. :-0 lh. Ill' i>lher unit, 
in pap~r ,,,. pla.~tk wi1h stitch. tapccl. \':tlv~ packed or hl.'al sc~l.:d do,urcs. Other off-sit(• spcdal 1~1,·kagi11g 
~..:-n·i-:-c.;,, c)\':tibhlc· 1,1i ""'"""'luc:-;1. Bulk pncknging. i11 npr>r~~imntic:-1) (-h')n ,u,d nthcr .-n1r,er:ulcl.:s ,,r dirt!Nly 
lt111dco in ml) bul~ 1rm·k r.,r rail c.rr conlit!nr.1ti1111 i11d11din!? 111p lo;ulint! or f"'""'""'ic carrier... 

fJ!Tonu~11i,.,11 h,w,1h; i,· ttn·m·,tff.' 1, .• 11,-: h1.·.-., of lillr inPw/edK-.t, blil m,,_1· /,l.' .v1hj,·d M 1·/J,n~:t,~ h'il/t,ml ,m1ic"-~· .'iUJ!.!!1:0 
... ·11011,; ~11·.: 

mad(• 1rhl,111u um:Yml_i· w :i:,lli.lfrJliN•' ·~! n.•.i.uft, lli!.flJl'I! ndng. ust1r siumld t.ktctonhk1 thi! .w,Ju,biiirv 0{1ll1.· prodw.:1 for its 
into1clt1d u.,·,, ,u,d u,·,·r ,t'i.tllmct.'I 11,.;• ri\·4 wte.l (id/liU(r in L·o111u.·,·(iw1 h.:,· .. ·1r!1h. 

Fp,la!c,I: 'i,'jH~mhcr ~01)7 
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• 

St. Cloud Zeolite Screen Size Analysts 

I 
Nominal Approx. Micron, Mllfin,aters Lab Pion! PercentaCI& (%) Retained on Laboratorv Screens I 
P~rticla Particte ["'711 [IIIM} Opening Oponln9 Powders Sands Granules Aggregates i 

Size Size Appro1C. Approx. US S1r1c!. Mill Gr. -325 ·100 -40 ! 40xB0 \4%,40 8x14 6x14 U•B 4x6 .(mc,sh> 
M~sh Inch .. llnchcsl lllnchosl Megj, Mesh ~lesh I Mesh Mesh m'C$h mesh mash Mosh 1,'2in 

\ I ' coo\ •::xi 1 lr.ct, 1 2S,4C·: 2~.~o ,.coo ~.00:1 c~ c.o:i a.oc ! :J,00 000 C.O:J ~.OU 0.0:J 
I ' 3-:,i lnCJ' 3:4 't9.~50 ,9,Jo 0]50 ~.i50 CCJ C.O'l 0.00 0.00 00(1 Cr>OJ·:·::.:J 

.~o-., ::..ro O.::'l 
! 1/2 Inc!: ?!;2 12.1ro •3.0G 0.500 0.500 cc~ cm c.oc I n.oo 000 G.00 ·~O:i co~ ~·-~) ox 
( -.Meoh 1,::,2 4,7€~ '·"° 0.151 ~215 a or1 mo C.OI; o.oa 000 co:, ~.~ ,::ot1 :•.,;.I ~·G ::a? 

6Mosh g,,;• 3.3~ :uc 0.132 ~.13B c.w c.o~ 0 oc ' ci.oo C,.(){l C 0:1 ,:. t:~ 105 7:itl7 ~6.SZ 

I 
.. -

8Me;h 7'6< 2.300 VO o.cw o.:o~ C C:i C'O~ C.00 : (l.00 l>CO i 23 ~OJ 10 ,a 23 l? rta 
14M~~ SI€~ 1.-i·c 1 .• 1,: O.CS5 ~.05• oc:, ,~.OJ ooc 0.00 O.l2 67.C5 6-l.:"C 27.S~ ::•.;i(i '!i 

! 
:WMes~ ,-~-2 :141 U.84 ! O.c33 ~.o:;o i.iO~ coo C.00 ; 0,55 I 41 iiS 10.~7 n,~ ,..,il ,,,'~ r•t1 

.SOMesr. M;..! 42C 0.112 O.C17 :i.Oi7 C.C~ 2.0J c:ro : 501 53 00 ,:.41 '- .,~ m:t 11:3. V ~ 1 
'l~IM,c:!,h ;1!:~ 2:c 02, O.Cll8 :Va C t-0 3.00 J0.4r, 91.71 l'i·':I ,v~ r,i.J r\/a ~! r•a 

! 10CMc-sh n.'~ 149 o.,s O.C06 •-'a C sl~ e.z;i 14.00 / ~.~ 4 62 C 1~• , O!t c.2· 007 U2?. 
I <l:r.lMcsh n.';') <'\49 <.~5 <:.CC6 C"!:1 GCO S3 >o 54.2(, i D.tlS 0.G1 C.4;> : o6 C !,!, 0.3-1 1 ~r. 
I 

01C 1<..50 ! 1 1-'0Mo,;t, r>"ll 105 O.C04 r.rn ,cv 7.70 
0.00 I o.oo C.CJ C·.:l:l c.oc ().CO U r.J' I ioo M~s11 ~:~ 7' o.o, 0.C03 rv,.1 Ow t<.5~ 7.70 : MC 000 C"~ ~ :,:, C Oti n.oo 0 O<~ 

325 M•$b ~,ta -=" 0.C,.1 O.CCl2 r,a 1.5:: lOSO d 4-0 ; 0.00 ~·lll C(lCi C·:,0 coo :;,~ iJCG 
<32-;j M'!Sh :,!a <,>A co GJ. <.0(117 NB 96.50 5aoo 23.60, ::i.oa D.00 000 ·~00 C 0~ D.Cl) 0.:.)C' 

I 45.o j s,.s I 50.3 1 ro.1 I -'9.0 ! 46.D I •H I :6 ~ I ~~.1 I .oa c 

I c;.5 J 7 o I s.s f s.& I 3 e I 2:~ I -£.13 I :".5 I J.~ f l:.3 

Nol!!,: AH laboratcry .,nalysrs ;ier.G<n-.ed sirnJar to ASTM CJ392. !.!e:Md A. Laborator/ Sieves a,e U.S. S1andarc mesn aM p:an; screens 
are s1a:-.dard "mill grade·. 

; ' . ·' • • I ' ~ •,• •-: 

• 

112 In X 31'4 in 
:Ji4in x1 In 

! 
C.C::• (J(I I 

' C.C~· .f~.~ I 

&:.47 .1., ,; I 
S.5.13 3A l CC~ ~!i 

r"'a n.4,i 
! C.Ct, ·~ ,j i r.•n n!\, 
I 

~ ~3, c.• 
r~·a n.·.;t 

C :4 tJ.~ 
C.22 0.7 

r1.":HI 0 0 
r:a IJ.CI I 
r.•a ,i.o I 
1','a 1)(1 I 
305 485 j 
7.d 7 7 

.. ·· ...... . 
. '• ... 

11? i .. 



Material safety Data Sheet 
0.;1t~ r-re~~r.~c: 0'5/22f".::J1.:1 

Xlc=-er~); 09l03/2J13 --- - .. ·--·. -··--·-----··-----· ·-----------~-~~~ 
Secrian l - Product & Company Identification 

~;;~:· 1,e(l~l~r\::.!1~~Ut:ti:·,Clbl'.Jlpt1i::lh,1.1l 

Gen.i,al tis~: 

PtOChJct DelCfipllc:,: 

M;a"ufac.t,uur':i. ~.irttc:: 
Stree\ Md de~: 

P,O.lk>x: 

I 
I 
i 
! 
I ! City, St.itc. Zip: 

j Pho!1t::: 

I r:-,"= 

·~\'If'!.~"'" tlar-·; !"'l~·,1,C.r} . .\st" Mt.'!'.'l~i~l C"im('I it1·~1-l\.;1J, ~1,rr,i..- \111'.'lhfi'I!,[,,: 

6owic- ..:')~~· (•'Z"t-1. t•~LO-t'tal & {1':1J3·C~I 
\~)iJtt' • r1t; .. ;;1,u.n, ~;O!':c111, CjtJr(or1crc,t/O~s~(,Jr1. A1urn;,I i *= . ..\i,ici:i'i.~ 

V.'h1:"·· CJ(: '!."t''tt'.,:r i;f:. Gr.fit..!.+,, Jf: :10'.\"::t!t: w:ilJtlt'. St1~!:1 

r.c.lka .. i!1~ 

57:i·7•tNt?1S 
S7S-"T4J.3333 

OR ~~-:.!!ih..M~l~ 
!:. !ipnr.g M~il:O~'\'!i qd 

!olCk ill-H-c11 ?1~ 

~rn~rt?-:-1a \'3l<iy. NV ::."JO:•J 
Plloi>e/f:,,;; 77S•J72-SSZ4 

Coooby: U.S.~. 

i ··-------------
Setlion 2 - Hazard<l<Jslngtedient• 

'
i .. 

Ha%3rdous lr,gred:ems: I H3:t.1rdc11s Components: 
M;::i-: 0:0.."t;iin g•.c::I~ • 1r;a""• 0.:·:)1-:: fr~~ 1il•::t 

j P,rc,ont b/ Weight: 
l (ASJI~ 

j ~~!~~ =~nbof: 
i j Rl>k Phro,o,: 

I 

C:-1r:r::-:,1o:.-:,'! Zt.ol te ... :QtH.~·1rr ,;;al-;,1.,-n, :od1u"11, 01L..1rr!1~dic.it-c'. 

lQ:.i!,;. 

l2!..,,1•!CJ·! (C'.•'1:l'~i•.!lite). ~:OJS-:tt•! \C-ra' ... ~;J1t~ 
Sc~ lc·ur?: 
:<il 
r,.'.!(;, .~i,/l•l(:,H 

I ·-------------- --·· ··-·--·-· .--.····--·. ·-

I 
I 

Section 3 -Ha,ards Identification 

Cordnogonlclt~, NTf> '.l:o 

! E~o CMIJ<t: 

I
I Skin Cantact: 

lnh.ilalian: 
tngMt'iXln~ I Ck,onic H,;md.: 

I 

I 
l 
i 
i 
I 
I 1--~------· 

:';h1!i~p?-~h1-.• w,•:.. -~ 1;.:ttih.k· ~1i:1' ·'1 til~r~:;3irnl;i1.:>1.,ri}:Yi.1S ~t"~~~ 10• 
~Ii. 1~1!n:(.1ryi'l ·;.,t~ 'tN· mtr..itr;o:·11~ifl n!.1llil',io1,. '\f, ~i.F/1l;:t.a"l\ 1r,r.1c;.s,,2- i-1 -:J,, •• 
iu::t':'NtC\l' ,:,f :.l1f1:\~; W,V, ir,a1:t'~d. 
l,,hyt.Ut..$~\l(';J~1.;,r-._ 

~~.l1,·~,;~1··1rr:::,,,o,1r,. 

~:.,;l!.-3~ nr,:;dl!'.1,. .. 
K~ ,I .~::-tr;(•_. LT'r.:v.,11 ~r ~1,:, ~·<l ..-:1. 
klr:,:,J;;;.,,.,,n, ~-r,,nn: !1·1/rJ:fb. Nnl ,.1.:,;I by t."15~.,. ~,.,.. ill J."af<:: ~) ::1 :-.o:1ri 1r··;:::'"~ 
t."l\'.t!io n_~l ::'°'11!,,1111 ~!i.bhtCh. ;l' td.!~1:., ..i!l'\:lor:: nlllY.·tJ:!.i. l_r•,S,t~'.t, .. .-. -itli(':) v.,,l\ :1"; 

~,t~rt.•11 ~·r X-°rlcl' Oeir~l'.'::;::r .i\r.dl"1•..:), ~1t ma~· i;i~pr~\r.r.t .:tht•·-n~ the: nr-.111,.:-.-.1,~r, 
li!i.'t-: .(1! :1.l:l,:.. 1,:11,')td1ti11~ i. l:;d i~ t~l,:lert.•:: :o ri11/d1.-Jll<,· 1r-.h3J;st11:ir1. IA11iri,-. 

O;:t;:11:,,,.!1' 11)9'5 . ,4r,c (l!',Jl•;:,wt.!c.l ':1C l~er.i~ur'!! io~ :,olvr.ioriih.1 ,:;, cryl,·~111',.!,? 1i 1i::, ,1'\1,,I 

dc:~rr,,'l'!d 1h;1t th~ra 1s. !'.1fik;1~~~ ~ ... ·dl::'rC-1.! 111 h.imans 1,:,- 1"'t (i11c1na.·ecn1r1• of 
!."ll"1tcd .::rvs:t~lul>?:; 1::-i ir. * f:,rm o:. ~IJa,...: .:~ ::ri:.tc:it'I..V,1•! 'I\Jm ?o:r.,;:i;.:-k:i.,;iil 

--··----·-·- .. ·----------------· 

Sc<tion 4 - fost Ald Mensures 
rnge:dia11: 
rnha~llon: 

Skin Cont.1cr. 
E'f(l'Contact: 

II in~s:t:"a ,r, l:Vhfi,.:.u.:;i~,t1C'"l -:..:n~.:.-::t prr,·s:tc•~r 1:-· ~~i~!i-::--: ~o 1r,:u-:e ·,•;,-ir:·~, 
~.cm·~ 'it:::;p,r ,~ :f1'"1;, ..:,1. R•'l51'.' 1·1c1.:1h .!A !l.:.s.:,.: p:111:,.,;>:; "-'•t?' li:~t ·.~:;:!r 1~· 
:1r1f,fll:>!'1~•.!r-.1~t, .,.,,.~ ·M.;!,·.o1l "tl1!11:c:1. 

it.:ii:i.1• w1tt, wnh1'. f 111 ~.\":·('.1111P1:o,a~t1,. ~•·i!t. .r~ .. :Ji,,: ;i.! i'th·ur., 1(1. 

l<.~1•·cv-? 1:.or1f i( ! ti"'..,~··, I fo.!)11• ,:·f't'• fol_. !!1 r.v,;1f~:- ~a;;.: 1 :, 11111"\1!~·:.. It 111 i:d\1vl\ I.IC'•0 !,,i,,t~-. 

N"re~ao PhY,i(lan: ~.,. i:tourl N,ihl!'->! Z1.?::•!.h· in, •~L, ,~rl::,11.,,, ... {'1 11-1!,•' ~1, 111.u ·1·q1•·•: ,f11•: ,.,: 

t'C.!T'M!·~t. ~-:11"11;! ~t. (tc,u.: >,•:.th.1,.b.. h~--.·~~··'· &. !••;.}~~.:1J t:: ~11hHit.l'! lt..J•" ·~f.1. .. ?1'1' ~:.:1 . .:i: :,i;:.p:~::1:1: .. u. :\ 
:.ei:ora:i! MJ:iS lu-."Jst~b'J? =tern ttie sue)il •.,!d'-" ..-::: ru,1;; • .,., 1.--..~ ~~. (ii::,·~ . .t t. "'J1r .,, ~.-~.:1r4= 

Sectlon s - Fire Fighting Measures 

Gerterii, Ha1a1ds: Prcd1.·i.:::: :5 1r:i1 (01°$1:l::1"~:' f.:mirnat:~ Lu CiJO'b"J:-.lil•L:-. 

Flash Polot ["f): WI. 11amm.:.d::ile- limiti {Vapor ln .A.Jr, Vol. ~I: "'J/A 

fll'O ExtioJUilhl•· Medi.: 

Sectlon 6 - Accidental Rctease Meas,utes 

EnYito11mcnQI Ha:z:Jrd,~ 
SpilI.;e~~ 
Waste Disposal Method: 

~ection 7-Kandliog& Stor:oge 

~"'-'-.:1!'1', J,C,;,:::,;,:, :.-r·,•.J\ JU111-ct1·.1.b11l:1•,l •r,.1:••o:.,,. 

LJ,~il :::u:o.,r~•·ic ~ti to~:i:, ~til:o:!i.c :!1(:Ml r~~1.1lJ·. ~'''~ 

~f::,1 ((}l"d,1.•1,., d1.l\'l"i'lf 1A·l·2t1 '"" 1(1 1r.'~". =r!)b1.: c"•'.m:~~1r!r• 'r'1111,l:-,~."ic;: ·,tmv •n ,) 

,.:01. •Lr: ,'lr-:.1 .1. ,::~,:-:i l:ll' ,:,( ·~.t:., .1· dlth.tt1~r. 

Se<:tion 8 - ,xl)U!,ure Controls/ Personal Proteaion 

0511:A Pe:rmJs,:i'bl~ Ex~surc Umit lor ACGIH): 

A.e,omrnend•d 'Thre~~d Uml~: 

Rcspir,norv Prottctio11: 

Gtoves: 

Oltltl' Protective Equiprnei,t: 

PC!l$01lalHygwn1-: 

Englne~ring Conttot 

Ci;iii:,;;. Li1n1(-1:, m1:/J'il. f'.,:.·.r{:'l1H 
• ·,yJ1n't,i, .. ~lJ•lclb;.,.;,,.:.tM,1i 

ft~~j'.!il'[,~!i:? :S..lflt~' l1• (.lf i',.' .. ,~1.-I, [1j:f.f1 ll:\:I ~~ ... : 

,. 1,•a ·•·r- •·11· .!\·n:..· 2:..-~:;.1, t :·.~1 1 

ll~~! >.1(;5-; -"':1ri,u~t:~ ,J:.r.-t r:~~., :.~· 11•:ql•~1l:,·1t ,'it.:-Or\' •.l·~t ,i-:• .,r: 
kr·fl': •r, )9 {r't! , 11 m LN ,11 t1:1,.::1~~1.<t,U1..lfmt ! !i 1.:9 !•'i! r,•;:.:.;i:-1--:11:. 

S.•l•~•r ;,·.:-,.:;,~.;.: • t.o:.·n··,-. ,I E."i-:.t'~ 
?.•du !,.l 2:1 LIN. l~ lV.113 ot Fc.u::.r,c'l1'f ~r;.;,"J..i,:,c! !'.'II t.( 

• 
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Page2ofl Prod0<1 Name: :Z.ollte (Cll.:lbnlu,, Olooptdolae, Mordon;1r1 

Material Safety Data Sheet 
Ott~ i•r..,,&~!!O: CS/~?Jl•Jl,1 

Su:::ers.ed~s· C9G~ 
Section 9 -Physical & Choemic~I Properties 
Aps,ear,3ncc & Odor: 

5pecif,e Gr.:i;nty: 

Solubility in 1.\/at~r: 

vo1pot Der1:;lty. 

\/aper Pnnsur~: 

~poration R.1tc: 

S,,tld> Content: 

Meitln1 Poir1t: 

Balllng Point: 

pH, 

Oiii!:-.ulh.• - ~,.,, t.Jn ~ranult.·~- !.1YJW,j.e~ Od~ ~5 
Cilnul1Cit,~1.o:- i 01y. '\","U'.~ 1u Mf-wt-1te f:r,m:..I~ ?, pov/'C'I~~ • ..,,1h \~'I.',, 

(1.tbazil.f:' - 'J;.1: i~1bf1:. Clil'l"JJ,tih.,Jl'l,e Mo 
N;'A 

t:!id~tl.-it,· .1 "I./:\ (1111:1 '"'eat ·r. N~•naqu,?t•..i) t1;:t...d, o.,tvl 
(•UIOpt:1:-:in.• • Nj.e. 

C·1;1:,1u1lc.' • .'·1;1. (9:!l'll Ac~Mlt:· • !\~:J. Nlln.t0.~11:'il'°~ L:qu·d"I 01al7J 
( IIUlphl~!rlr' -· r~/, .. \ 

(:o,,1tt,:llc:.. '!-Jl:.. (:S,,;lir.ico).. 01,.;,-?!S<,n:; cir Pa~s O~t) 

C'11'\."J;"A:i1Mitf•,.. T~,I:. 

(.i;d;J.-:it~ • ':/A, d1r~~t1 <.~ht~:. 1SO~"'f 

(:"li!t:c!.Mti :- 'i/:.. !'i=. N:iti:!q!J~cus ls,ltJ:d$ Or,:y), C!lflti!ltl(l.[it~:: Nl,"\ 

c,,crca;il~ - ~.tAi.N.,ec.o..:~ l,quds Oi1~;I. ::1~{:pti-.Ctte -~ r:,,,. 

Section 10 - Stabill,v and lleactMly . 
St.>bifi~y: S~<!b!... Cotwfitla11s lO Avoid: NI~ 
lncornp.,libllity(Materia~ to Ai,o;dJ: Ni•' 
NFPA i11tli1rd Rathig:s;: 

HaurdcusOacomposition Products: 

~l:1rl"n•a1tlihtY 'i i:ar.:f. Q 

S~tral H.u.irn: Nnu;:. 

--·-····-------------------------------Section ll -Toxlcologlcal Information 

s~ction 12 - Ecological information 

~r"1ECS a Ul01 fopcvJ, 
;:IN(CS r.: ,r101 to;.11.'.ij 

LC/lP50 · N!l, 
tC/LCiSlJ N/A 

M'. d:m, "'-'·Ji!aO:e, :Olcr-!( .. iolf ti':~ ,ng~-'::ft'flts 3ti? das,- !.~:! olS .i 'Man:,e, .Poll•r..!!"llt. 

-------------------------------
Section U - Disposal Considerations 

o.;P~5t'!'o/ In J{•.JJrct'lli,~ Witt, Local,)~':."! J,°U! f,,d'!,t:11 P.1.',lUlati::i1a. Ptcdi..:.t i~ :.10~~,14?~ j-lj, l' . .:r.• 
~.1..•r,rciN:'", ht,.-,1;>~1~r .. 'HVc-1 ,;,:atdlJU~ rn.;,1 trl..'11,. :n,)j' !.i.'\.Ol~lt> r..1;-::ir1,,;,,us \V.f"U.I' up,:'l1: ,:::,,1~i1L°1 ,~:tt, t;",,tt",.1r 

f.',,cd(Jr.r:;. Ji.-::,~t!"~ tC:· ~-,a, c,::;; P~~e~tJC:i ::ir ~:'loli:'t.:n1r~t hrt:. 2(,.,-~~ for :."\:''1lple:~ ,.,,~:,.t~ dl'!..JJO:,,'I 
r\-&l.-'•"l~irm;,; (•;1r'!'Y11~ ~-..11:r tr:Ciil, )U,I~ or t 'l"""J~r"'l t 1•vr:r,.4~eri~J Pn:t1:.:.t11;.on '°'<,.~IIC.'r l;._.f.::,r~ dC.;:-:;:1u11r ui 
:t1l\: r:l"f'l'T'i:,{I~. :\rrr,r.f,n~t") !~e f-:Ll!'c.1r,1.1:a 'J..'J~°:;'? 0:~1-olot•.Jt!-."A•a-st@ uJ~.,.,~ .,.=>r.fK,;,.ti~·!.?.-~·t1: ~r".-:l 
,.-,i,,.l:j t..:., ;,ssigp-;<f I°''~~ ltf.l-r hi-is"r. ,,111:,~:m::.lk .-tr:---11 (,;, ;?hic:h ,.,... pmi.Ju1.1 i\ .!~e,.i 

S~ctlon 14 -Transpori Information 

DDT Shipping Nomo: 
OOTMu;rd a:is.\.: 
UN/1'lA1DNc.: 
UNTDGCbss: 
H a:urd l~ No. (IUl'lj: 

i'"ltn·J"!a.u1r,1i:.w. ror "!"1;:1spc1rt 

N~1 :'.'(.:,~1lall'rJ 

N•.1r~.:o 
,Ni.~tC,;.,i...11;,i,:..d 

'i<-r1 .. 

IMOG Huard CIMI~ No1 ;l.:·111JLJ:~Lf 
JATA ka:r.ard Oass: r.101 :°tl!!-.~1L1:~ 
SUO/ACP. Code: N•:.:l Pl.v1,1.~rt..i:<1.•d 
Label: N.cn .... '1,,'!\1•Ji1·.:<i 
H.aHni S~bob.~ t,cn.,. 

• 

Section 15 - Regulatory Information 

rsCA [U.S,A.-Toxlc Su~,t~""" Conuol A<tl 

------- .. --·----· ···-------

All r:1'.'ln~or!!nh c.f' t:'lls ;;,,.·.J..u.,"l' • .Vt' ,~.,.t.' ~·• ~·1P lS.. ltn.t! S.::;o.";" .. ni:""1,.,(\1r,rr~,1 Ar.: (l,er~·.u.ttl 1'\'i..:1,~1)1"1" 
or aco:- l.'!:X•.!'rrptit~ 1•,;ri Jls.tinf: :e..:au:.~ J L 'J,·, Vr.i-u:r~ :l'f ~oto.,nl~ l::i:~n•1m:.W'I h!i! lJo:"'-t1 ttt:riJ1t,.~: 11"' 
~,.:c-~1'an.::e,.i.":tt",..:c,v.; '113.~. 

5AAA TITLE 111 {U.SA - Superlund Amcndmcr;l\ 3. Rcauthoriz;.ttan .Act) 
;::.t/311 Haa,rd C3tcgone:i•lnir,-~i:J,:,:,1 .. >!.ino. ,13 R·~pc1rt~f'Jt:- •••i!l't."Cit-na·!\~·.,i: 

CERQ..A !U.S.A. -comp1ohcnslvo Response Coml)<!f!Satlon & Liability 41:1) 
:"i,,'lnl" 

Ciilifor,diJ Prop 6S.~ ~~ Orinkl"g Wiilte, & Toxr, Epforcamcnt A.a of 1986 
ThH~ ,,r[' 11vcl'-r.'lhCil!si\r~!, .. ,t k1'\t., .. l t.') 1'•1: St~ne o~·c.a:1:.:,~1:1 t;) ,;:;IJ\~ 1.:1n;.:1•' •:r ,,.,., . .:-: ... ,:: i/o! 

".Q.'tciU\'f 

CPR(canadi:lrt CcntrOlfl!<f PrCdLltt, R\'!Sul3Uon;J 
Th,~ ;:i:cd,.c h.'.:lS b.ier1 ,:i3~s.·f1.'?d ,a ::itt"::-d':.r~,,~ ti" li!: h.i.::::i•l':I c.cit.-:r,:i :• 11-.'J C-jr.tf'01J,cc, r·rc-:L.C:, 
P'l't!'lU:iltir"·;IS,!Hd 111\' wsi;.S •'.01~1.-:"l, itl thl' u·,rr..i,MJti.:-11 (('(fillf:''11 , .... lt'.l! c.,,·1::(,il~dPrc..it.J:..1~ 
~t-Su•:1t1Q•i,, W!"\M1'> Cl.1,1111:.+:1oJ:1: ~!~; \'!'•OTr.;17'";1 

lDL (Can.adian Ingredient OiscfOl:ure, list) 
(01r~i1\.t':t~1, :,f tt· ') ?r:;,Jur.1 -.J..nJ l'fi :1v ...-A:. f1l .. 1',bt>r .:wr' la•.t,·1: ·..)r'l : t:i: (.111:.ic,.11. r,1ir•Y.t!l~1·: 
D"'.::;iiHUf~ .. ~l O(i:' m~ ..... r fr: ~1:'(l,cn ;;. 

0Sl/NOSL fCan.ad'.a11 Domost;c-~ubsnirn:cs i..:.St / Nort-Ogntc·n:ic !iubs1onccs lbit} 
Co,n;iene:i~:. ol u,~ :t:IJtr.t •dtrti1,e'J tJ., C,"~ riv1:bt?r dr~ r,,11,~._,.r: ,:in tt·.,• r.::,'.. ::-r ~·Jt::S:... .i, ::r.-. 
othe."":,1se 1n :0!1',:,lln-t('l!'Wi!:n tn-!' N~·., :S;,:b~lti'lto:l'S ~<'ld:t~-:~::;r, (NSN! •~tc.:r.;.,ion;.. Clr:1•1 ,.,~If.:? 1.,>:ir:, 

dl!Sifi.:,d 1~ "kaU(-:J.j-.;.s·· dre,r,~1.~; ,r; Seo·:.,:., !•;i•l";-n Ct".o,rNl'>~111tf1C~~~'!.. 

ElrlECS (Ei.lrOJ)<!an lrlVentoryol E•b!ing Commercial Chomic.l Sub,~nce•l 
Co11i;,c1~~-:. ol tr:! :,r-cdvtl ·t1ci·:1l:~l, t1v ('.\.) f')1:i:L1.1t, .1"~ :m ~.,r £ur,Jf't'-u1 l•n,~·,1i·,1'f c" ~ u .. ! 1~e 
,:on1m~rl'.1;tl 011.?rr:1:al 5,11t:..-.. tJ.i,:•"':: o.,t1~H mdlt'1t,•:.: :1\' ·1,1~ fc»11-:'" 

WGK Waler Quolty lode-, nwg Vb~ tndex: no: appl~I• 

Section 16 - Other Information 
• --•-M•- 0 0 > 

R(•.:J rl<1r,nf.1l h'f ,ohilh:11..,0 
K~Ci,l\'l!t~ n,l,:.ltl'f: t(• r··r1::$. re!;,J.>H,Ull"'i 5,:,~~·~''' ;\, 111 ,w;.1n 

l!MIS Ha,ard Roting>: M~."llth ·r l r:::rn1,1a1.:,:jt\1 .. r, 
P!",'(i,.(.).l t,,il:".ttd - n ~c:wr..:.1 ~!.::-,-· fqrJi1:m~r,1 , I'; 

~:·ey!n,!','i;ln~: "' - Oucn-~ ~~rn Hw~•d. ~-· .· ,·~·.11::,·,:,r;r. ! · :;;~.,~~ .~ - ,'\::u,1: ::,r~. ~ -: f'',·1-'i . 
..J...: i~J!:r,,e,, i ... S::,fm·G:,ss~~- <ifth'!'t, Ot:.i! .'t~,.,,,rnor 

Additional Cont:ici ln1otrnation 

Conc,;acl: 
Email: 
Phan~ 

Contact: 
Emwil: 
Phone-: 

URL: 

!~!,'!:!•"\.:: ! :.' ·.·• : • .:..:! • : ' I, 

(i:;2,1: 7.(..J,8):!.;S, 

! •·· ...... <.t·,:·.:·· .. ; i .. 

• 



• 

• 

• 

Appendix C. Pump Literature 

PraSeries® CHEM·PRD® Diaphragm Metering Pump 

' : ... 
' 

CH£M-PF1D C2 a C3 
Feed Rates to 40 GPH / 153 LPH 

System Pressures to 175 PSI/ 12 bar 

Diaphragm Failure De!eclion 

PVOF/Ceramlc Head Components 

Full Stroke Every lime Avcids Vapor Lock 

Quiel variable Spaed Motor 

NEMA4X (IP66) Washdown 

. 2 Year Warranty 

NEMA. 4X CE'. Jf@. mtJmr.a .. J 

Applications: Features: 
• Chemical Metelfng • Operaior friendly digital controls with backllt LCD display and DFD alaml display. 

• Wastewater Treatment 
• Signal inputs Include: 4-20mA, pulse lnpufs, and Remote sfar1/s!op 

• Signal ou!puls Include: Relay (3 amp), open coflec!or, 4-20mA (optional) 
• Munidpal Waler Trea!menl • Large PVDF, Ceramic, double ball check valves without metal springs. 

• Boller Treatment • Priming and degassing valve built into the pump head. 

• Cooling Tower Treatment 
• Bat:klit LCD displays motor speed, input signal values, service and alarm status. 

• Includes Diaphragm Failure Detecfion (DFD) system. 
• Acid ~ljeclion • Compatible wlfh Blue-\Nhite's Flow Verification Sensor {FVS) system. 

• Plating Chemical lnjec11on • Alarm relay monttors 1he OFD system and tfle FVS system. 

• Fluoridation 
• SCAOAready 5-30V DC open collei:;tor ou!pul loop closes while motor is energized. 

• NEMA4X (IP66) wash-down, Chemically resistant powder coated enclosure. 
• Paper/ Pulp Chemical Feed • New Features lnc;lude : 

• Fertilizer Injection • Patent pending Dia-Flex™ PVOF single-layer Diaphragm 

• Increased feed rate resolution, from 1 % 1o 0.1 % 

• Remote Start/Stop standard on all models 

• 4-20mA output available 

• Upgradeable firmware 

• Large single piece junction box - 40% larger 

• Terminal block connectors inside jundlon box 

• Larger, more lntulfive control-pad 

• Protec!ive LCD snap-on cover 

• Profrbus, Proflnet, Efflemet, Modbus TCP, and Modbus RTU options available 

Zeolite System Specifications C-1 March 2015 



CH£M·PRO '' Diaphragm Metering Pump 
.- Engineer·inii qri_9·. T echr:i1_c~I. Data· .. :: : · ·.. . · . . ·. · . . · .. . · · .. 

Specifications: 
Maximum working pressure; 
171; psig t 12 bari uood~, ~pe,:ific 1 

Maximum Fluid temperature: 
130 F 15~· C) 

Operating Temperature: 
14'F ro 115' F 1-1ri"r:: to .ir, Ci 

Storage Temperature: 
-40 F IO I 50' F Ho'·r, lo 70· CJ 

Operating Voltage (Model Specific): 
115VACi60Hz. lph 11.sAmp Ma~1mun11 
2JOVAC/60HZ. 1ph (0.7 A,op M;11.,rn•llll) 
22f1VAC:6l'1H2 Jph ii .<1 At1\fl Ai..x,,.,un1) 
2~0VAC'5llHz lph p o Amp l'.lax,mumr 

Power Cord Plug Type (Model Specific): 
116\IGOllz - NE:MA!l'1GIUSAi 
'2JO\/l30Hz- NEMAIF15 lllSAr 
22DVOOHz ~ CEE 7<'111 (EUl 
2~0V50Hz - AS J112 (Auslr,3ha;r,J,..N ze.,1a,~1, 

Accuracy: 
•/· 2% 0Hu11 seal• 
Repa..iatJliry -1- O m\ 

Materials of Construction: 
Wetted components: 
Pump Head Assembly: 
Pump Head: .......... . 
Adapre, Connections: ... . 
P,lm•/Oegaaslng Valve: .. 
Valve Cartridges: ... 
Valve Baits: . . .. . .. 

. PVDF 
..... PVOf' 
.... PVDF 
. .. PVO• 

. .. Ceramic 
Vatv .. B•II Suts: ... . 
S1a1lc Se3ls: ..... . 

.. . . . Tf'E'P T<!ti-.-.floor•lhylen~:propyl~n• 
. ..... FKM cor,nnMI EPI 

Diaphragm: . . . .. · .. . . • PVOF 

Injection/ Back•flow Check valve: 
8ody & lnGert: .................. ...... PVOF 
Check Ball: . . . . . . . . ... . .... Ctlramlt 
Sp1ln9: .. . . ....... · . Hasl~l<,y C-276 
O,rfng Hal" ............................ fKM (0Ptio11..i er, 

Foot Valve I Strainer: 
Body s. Adapter:...... . ........ rvor 
Check Ball: . . .. . .. C~r...,1ie 
Spring: ... .... . .. . . .. . .. . ........... Hastenoy C-276 
O-rlng svals: .... • • .. . ••..•........ FKM 1op11o11al EP1 
FIiter screen: . . . . .. . . . . . . .. . •..... Polypropy1e11e 

Suction Tubing: . .. . . . . Cl<'>a, PVC 

Discharge Tubing 
314" x !/2"Tube connections: .... Nr.l !lUj)p!eil 
1/4" 11 J/8" 1\Jbe connect1011s:. Natural Poly.ill1~l••1e iLLOPE) 

Output Curves: 
C3 Sarles Modols 

l'ff11ID1oi •; .. ·' ,,_.-"! ______ ""'; ... 
.:"·\:41---+--.-.. -.. -.... -- ...... _ .. ,---· .. :-- T··-~- ·:·· ... __ ···---~--- !~:~::··: .-t,P!!o 

·-::··"' ..... , ......... i. ·-···-··-·-·. ··-·"·'"t··· 
· .. ~ ··' .;, . . . •.... 1 ... ~ •' i ... 

' I : 

EQm: 
• C 

~ ... .Jt-: d••OPM 

Zeolite System Specifications C-2 

Duty cycle: 
Contir,uQUS 

Output adjustment range: 
1.1,»~ In 0.1•', incrGmonl• 

Maximum viscosity: 
I .MO C•nlipt,se 

Mai1lmum suction lift: 
15 It. Wat~r. () pt.11114.5 "' o b<tr1 

Display: 
ea,1,1,1 LCD. UV 1,:,$1$1,ml 

Keypad: 
Pos·b'IE' ac~or• 13~bl,:, sw,t,.:1, keyp&d 

Enclosure: 
NEMA .ix f!l">6i. Po~lil,;t ,:oate<I ~IUl1'11llJI n 

Approximato &hipping wt; 
C2mo.l~I~: 2411, (10.9 Kg1 
C3 r,'l()(!el~· 20 lb 113.1 l<g1 

Non-Wetted components: 

Enclosure: 
4, 3 Aru1,1murf1 (P01ye$ter p1.1w~r •!OntedJ 

Pump Hoad Cover: 
413 ,\luminun1 iP,.iyastar p~··•""' cnaldal 

Cover Screws: 
300 ~rii!S StainMM St.!ei 

DFD System Sensor pins: 
Has1A!loy C-276 

Power Cord: 
3 conductor. SJTW-A Water-Nsislant 

Tube Installation Tool: 
GFNyloo 

Mounting Brackets and Hardware: 
316 Senes Stainless Ste11I 

C2 Serles Models 

. ~ ,·~., 
... t-. ... ·-· ~ ... ,io, ............. ·- .. 

··::.' 
\~ :J.:. 

.,,., ..... 
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Zeollte System Specifications 

SALES: 1·800·934·9384 
ORDER FAX: 1-814-459-3460 
EMAIL: fli@finishlhompson.com 

DB SERIES SEALLESS 
CENTRIFUGAL PUMPS CURVEBOOK 

Literature ID No. Ft06-922, R5 
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Model DB6 
3450 rpm, 60 Hz 
Suction: 1" FNPT 
Discharge: 1" MNPT 

0 1 . 
35 

#1 

- 30 
5. 20% ,, #2 I\S 
j! 25 

#3 

20 

15 

-10 
5. .. 
:i:: 
IJ!. 5 z 

2 3 

. . . . 

NPSHr 

0 
Min Flow- 0.5 US gpm (1 9 lpm) 

D 5 10 
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Flow (m'/hr) 
4 5 7 8 . (I 

~yl)!eL~~!!~ 
#1- 3.00" (76 2 mm) 10 

#2- 2.75" (69 9 mm) 
#3- 2.50" (63.5 mm) 

sg 
,:i 

al 
:z: 

6 

4 

!' • -. .. 
- :t: u, 

i 
0 

20 25 30 35 40 

Flow (US gpm) 

•.· ~-. 'i:, ,• 

s 

• 
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.' ,.• .. ,·.·:. :. '.,=.· 

City Water 
Booster Pump 

FW1492 

1113 

St•perscdes 

1013 

More pressure where you want it ... when you need it! 

(I~ 
C US 
HSF/I\N3131' 

2~"'05 

o:.) N.::.:1 e:,;cEtc, 
3C: P:>I !NC:(·,,.,1!f !i.i 

?RESSUIH: 

. 
Model VP05 
112 HP t 

DO NOT 1:XC..Ecl) 
50 P5l INCOMIN<; 

;:>P.ESSllRI: 

• ModelVP10 
1 HP 

,·. ·, 
, .... 

!·---~·-- . ··--· -··-·---· ... -·· ---r· 
1 

VPlO System Prossure (PSI) 
~~II . ... . Al Flow Ra~!_S (GPM) -· HP l 

_ ... _, . , _ _] __ ,. _6 '1 9 ~- ,~.. t5 --~- --~-~ . ·---- .. 
.. _10 . .l 66 __ ,_ 61 3~. j_ 46 ' 37 29 18-__ l 

20.__/J6 j. !}. --i--~.'1. .. : 5~_, _ _:'!?_ . 39 . 2.~ .. , ; 
. 30 ;_as+s1_H41.6s_1_s7 49 38 i 
U~--.l ,~~- t-i

9

o!iJ -:: .1~·-i ~~ r~-H~·-1. . . \ 
Flint & w~lling I 95 Nor1h Oak St,r.i::t I Kcndallvilll!, IN 46755 

ROO 3tfS-9422 I flint.in<fwalling.aom 
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I $!2\Ui.B.~GY 
a xylem brand 

SERIES A-C 1500 

CURVES 
CAC1500 

IN-LINE MOUNTED CENTRIFUGAL PUMP PERFORMANCE CURVES - 60 HZ 

. 'E!JDII 

' '~""·'.},~.!~,-·, \ \ , • \ i. \ \ \ 
.-..,h~ .... tQ,i,1

-I If f. " \ 

. ,, ... 

.. -~-. ....... _h_ ..... __ ._ .... : ___ .;· __ ..__. __ ...__ .......... ~~:~-~~. 
I t 6 .. \ .t. ,~~~: .. ~ ... """"·" \, \,. t,. ~ 

0

} ~ ') \°\ 
• •;. • ' ; ;. ·• .,a;,,1~11.~,.~1~: ... :~; •••• -~ "I, ., 
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_Mod.el 300S 300 GPM Performance Curves 

FLOW RANGE: 200 -410 GPM OUTLET SIZE: 3"& 4" NPT* NOMINAL DIA. 6" 

1300 -----------------------

!300S750•18 (75 HP) f 
1200 .. - ....... 

j300S7S0.17 j7s HPll --.. ... ... 

3450 
3525 
RPM 

1100 !aooj1so.1s 1lsAPJj ' , OPEAATirlG ~GE: lOU 10 41U I.PM 

1000 

900 

800 

~ 700 
w 
!:!;. 

~ 600 
:i:: 

500 

400 

300 

200 

100 

~..... ' ' 
!3005600,15 (60HPJI ' , ' .. --.. ' " ... -. .. ' 
f!.OOS60(J.14 160 HPU ' ' , -- ... ... ' ' .. ... ' ... 

"'ja""'oo""s""'s""oo"" .... 1-a""1so,....;:,H~P-)l, ', ... -- .... 
1100900.12 i?o RPO ' -.. ._ .... ' 
rnooss@-11 156 HPjj ... -.... ... 
jr:a=oo=S4,,.....,,.oo""'.""'1o'"'i .... 4o,-!h""P-H ... 
:.=,_..., ' ... .. ... 

lt-:a=oo=S4-oo=.=s~j40_,.,,.,.H,l'!!P,,...,)j ... ' .., -.. .. ' ... - ... 
j300S300.8(30H;U ... .... ... ... .. ....... _ -- .... 
l!.009ge-t<aoRP(1 ... ... "" --. .... ~ 
l300S250-8 f26 H'PD ,.. , ... -- .. --...... ---, 
1!!»}200..s t20 HPH .. .. ...... ·-- ... _ ~ 
!300S160-4 !16HP)j ... - ..... -- .... -...._ .. 
!300$150-3116 HP)j ' ...... - -.......... ---1300S75•2 (71/z HPI I ------ ... _ .... -- .. 

· ·,r. ··: = ;..:. · .·. ·· i • •• •• 

.L:.. "-~~~ .. 

80 

70 l 
>-
0 

60 ~ 

50 

u:: 
LL 
UJ 

o--------------------------0 50 100 150 200 250 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
4' MOTOR STANDARD. 7 5 HP/3450 RPM 
6" MOTOR STANDARD, 1 a-50 HP/3450 RPM. 
6" MOTOR STANDARD. 6!1-75 HP/3525 RPM. 
'3'' r-lPT 2-? STAGES. 4" NPT a.1a STAGES. 

Zeolite System Specifications 

CAPACITY (GPM) 

C-7 

300 350 400 

PetiitsmncR confcrmi ta ISO 25d8 Anne11 B 
@ 8 ft. n11n. subrnwgonc.t1 

GRUNDFOS' t{ 
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,,. Technical Data . 300 GPM Model 300S 

DIMENSIONS AND VVEIGHTS 
MOTOR DISCH. OIMENSONS IN INCHES APPROX. 

MODS.NO. FIG. HP SIZE SIZE A a C D E SHJPWT. 
300S75-2 A 7112 4" 3"NPT 480 29.0 19.5 54 57 104 

300S150-3 A 15 6" 3"NPT 519 28.0 23.9 54 5.7 170 
3005150-4 A 15 6" 3''NPT 56.4 28.0 284 54 5.7 177 
3005200.5 A 20 6" 3"NPT 634 30.6 32.8 54 5.7 197 
300S25().6 A 25 6" 3"NPT 704 33.1 37.3 54 5.7 214 

300S300-7 A 30 IS' 3''NPT 77.4 35.7 417 54 57 220 
300S300-8 A so f!' 4"NPT 81.9 35.7 40.2 54 5.7 241 

300S400-9" A 40 6" 4"NPT 91.4 40.8 50.6 5.4 5.7 281 

300$400-10' A 40 IS' 4"NPT 95.9 40.8 55.1 5.4 5.7 286 
3005500-11° A 50 6" 4"NPT 978 57.8 595 5.4 5.7 292 
3005500.12· A 50 6" 4"NPT 1168 57.8 639 54 5.7 396 
3005500.13• A 50 6" 4"NPT 126.2 57.6 684 54 5.7 402 
300S6(XJ.14' A 60 8" 4"NPT 115.8 41.8 74.0 75 7.1 447 

:ioosoco-1 s· A 60 8" 4"NPT 1203 41.8 78.5 7.5 7.1 484 
3005750-16 A 75 8" 4"NPT 130.3 47.4 82.9 75 71 540 
300S750-17 A 75 8" 4"NPT 134.8 47.4 87.4 75 7.1 544 
SOOS750·18 A 75 8" 4"NPT 139.2 47.4 918 7.5 7.1 626 

NOTES. Model• 2-13 Sig,;. are su~~b!efor u>e in S" wells. 14·18 Sig,. ore suileble br use in 8" wells 
we1g111s lnelude pu~ end wllh motor 1n lbs 
• PJl~nale nld<Y Siles available 

MATERIALS OF CONSTRUCTION 
COMPONENT CYLINDRICAL SHAFT f2•18 St<ls.l 
cnee k Votve Housing 304 Stainless Steel 
cneck varve 304 Slatnless Steel 
Oirtuse r Cham lier 304 Stainless Steel 
Split C11na Nut 304 Stainless Steel 

Solil Cone 304 S1ainless Steel 

-E 

B -1>-

Fig A 

Impeller 304 Stainless Steel 
Suction lnterconnector 304 Stainless Steel + •-+ +HhHI it 

Inlet Sc reeo 304 StalnleS$ Steel 

Sl!aps 304 Stalnten Steel 

Calile Guard 304 Stainless Steel 

Coupling -329/416 Slelnless Steel 
Coup~ng Key 302/304 Stainless St.eel 

Pump Shafi 431 Stainless Steel 
lntt-rm ectlate Bearings NBR 
Impeller Seal Ring NBR/304 Stainless Steel 

Cheek Valve Sea I NBR/316 Stainless Steel 
Top/lower Bearing NBRl316 Stainless Steel 
a· Motor Adaptor Plate 304 Stainless Steel 

Upthrust was her · Co rbo1VGtaphlte HY22 

Upthrust slop ring 304 S.S.fTungslen Carbide 

Iii 
w 
u. 
~ 
::c 
if z 

,! .. ! 

;, f . . 

.. ._ .. } - -' .. 
1 ~ '! .. i 

.,. 
:~ ~. It ~ttt,,.,.,, ... +H 

.;. 

NOTES· Speclficahon5 are subject to change without notice. 
CAPACITY (GPM) 

ORUNDFos· 'Ji 
ORUNDFOO PUIN'S CORPORATIOfl • 3131 N. Bu,inH~ Par~ Awnu• , fr&sna. CA • 93717 

Cu•rornor SetVtctt <;enters: AJlo~l<l~n. PA • Frosno CA 
Phan, (800l 333-1366 • f PX (8001 333-1383 

Canad•: O~ksi!t. O•"•'o • MtlClco: Apod1<•. N L. 
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Appendix D. DWV Pipe Specifications and Literature 

~ 
JM£agle HuilrJini: rucntibL, 

}err II 1,,.,,,, tmt1otfmv• 

~ 

SOLVENT WEL_D 
.. : . . ' : .-~·. . : ~ . : . ~. ;~~y· 

PERFORATED UNDERDRAIN PIPE : : 

JM EAGLE .. PVC t,$"r'M D3034 SOLVENT WELD S0R35 SEWER PIPE 

J:.! :;,i.iL:;' s:.):..·. f::'; .. ::Lt• !:-l;\".'EP. "!PE cc: ,H)F!US Tt.• SF·ECIFICATICJM& PRl0R Tu PEBFORATION 
.. \h[• CtLL ,:;,J;:3~, · ,· .1·,,i C·B 1,:.·~ 1;'.-I AS OE'fl'.'-~C(- I~~~ At; i:.1 ")!78,J 

NOM. PIPE SIZE 
IIN) 

0.0. 
IINJ 

NOM,I.D, 
(IN) 

MIN T. APPROX. Wl!IOHT 
IIN) ILSS/fTJ 

4" 4.216 3.061 0.120 . 1.022 . - --·-·--·· -------·· -...... --· .. ·-·-----·-- . ---~--1------· .. ~ ... ·-----. 
4· 1110· Perf 4.216 3.961 0.120 ,.on -+----........... ---- - -···-·· ... ----+--------~-

&" 6.276 5.893 0.180 2.285 --··-········-- .. .. - .. . ··- --····-·-------- ·---·----····· .. -----f-·---··--~---·---- -
6" ,c 10' Perl 6.275 5.893 0.180 2.285 

S1ar,,L1r<! CD,Or: r:lri_,t,ll. Sl:mrlar(J ll'!Oglh: Ill' r.r 20' (,v.,..,~. Br,lled F.ru.1 1)1',ly . 
. Slondard ~floraUon~ r,;~ 11ipet 01re lwo rows ol llores 112· in <fi1111~ter rm 5" t·,1ntt1rs and 120., ar:gfe ·nr,ml. 
f'.:-rrN: .. t,)ll r,ipo dons n0.t h.JI/A ASTM dnsi~Jnation on prinl tine. 

When using JM £0910~ PVC ASTM 03034 Solvent Weld Sewer Pipe for septic tank fields, plaMe Install In accordance 
with ASTM D2321, and JM Eagle~ Publication JME-05B, "Gravity Sewer lnstallollon Ouida.~ 

JM EAGLe·· PVC ASTM 02729 SOLVENT WELD DRAIN PIPE 

.J:.: E . .l(;LE'' SO,.''Et·1l" '."."El:"J DR.4•N PIPE COl<F0R:,H3 TO SPEOFICATIONS ArlD CELL CLASS 1::!45,1 
;:;ri l.< :,,1 M, Dl:Fll,£:.ll ;.J ,\$1M on-e,1 

NOM, PIPE SIZE 
IINJ 

0.0. 
UNI 

NOM.I.D. 
(IN) 

MINT. 
(INJ 

APPROX. WEIGHT 
(LBS/FT) 

3" Solid 3.150 3. 102 0.070 0.465 _ .. -----·--·.. " .. ----· -------1 
3" Perf 3.250 3.102 0.070 0.'165 

......... ··-----··· -. -- ·-------- --- ··- .. ··---------.. -- .. --
4" Solid 4.215 4.056 O.o75 0.648 ----- .. --·---- ,--------- ----,,-----·--·----·--

i----4-"_P_~,'!. ___ _.1.i1s · . ___ 4.056 ···-+-_o_.0_1_s_ ....... __ ... __ o_.64_B __ _ 

6" Solid 6.275 6.063 0.100 1.300 ·-------··-------· ... ··-
6" Pttrf 6.275 6.063 0.100 .1.300 

. s,:11,:J:.1ru Cufur· 'l-1111tc:. S1:J11rt.1rd i(.,;,11,: :()" (hr.nail. 13etfnd C,·d o.-,Jy 

. ~~f'.W:1.t.1·~t 1:m f,)li1:1a'l, 1..:·, DIPt· :aro 1·.-Jc.• r1J•.,,;?, c! 1-.o'c!n 1-2- 1n ':'1-umetr. ... Ot1 ~- r·t~r-tm::;. ~m, 120° ;:ir,gle np,arl 
1 "'lri c ~.,c.·r';::,:tl.<:;1 1 r-r:1:; ·2\t··1 t~<! ~r.tat1:Jtll"!. 

When using JM Eagle· PVC ASTM 02729 Solvent Weld Drain Pipe for sepllc lank fields. please Install in accordance wllh 
ASTM F481, 11ncl JM Eagle- Publicatlon JME-o,s, "Gravity Sewer lnslallallon Gulde.• 

• r'r-01 !o ...-~mrn n~ ('r ~pr.i::l~·•flit. 1w::.so c:OP1:a1,t JM Eagin, .. lnr r,ructrJ~t mxf ,-'c)t fj~fit•y ,,\•niiatlilily: 
trJ : hsKII~ n,n!neWJ 
(' I) OUlt:U'iJ,? 11Mun~t,.n 
1 · \l-!.1 11 (ltid;nE."iS 
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Appendix E. · Hexa Armor Specifications and Literature 

Hexa Arm~,r·• / Rl1c,mbn cover .speciricution sheet 

(www.awtti.<.om) 

Technical information 

AW TT INC. 
! ,1.~-:•·, ...... ~,, ,. J i: :• . : 1 r-·· ~.: =: : .. 

Hexa Armor"' !llhonibo) is made of ,•irgin or recycled, high density polyethylene HOPE. Hei<a Armor"' 
~all~ are widely used for all external applications due to their particular resistance to frc.eziog and high 
wind condition$. lite deg,·,1ding effP.CU of sunlight arc preventeo with UV ,tubililing :icirlitive,. HOPE i~ 

recommended foi most appliciltions including demineralized water anti Chromic .idd applir.ations. FOIi 
:,, and NSF approved HOl'E resins available for special applications. 

-Des;Tpi.io11' .. ---·-·------·-------- , . "Ti-ioiiow ,einforce multi-fai:ete[ __ 1:;_~'i_i _· __ ··_·-----~=~ 
, Construction ' 100% homogei;o·u~ sh~!I. ·-
i DiamP.tP.r .. _ .. _...... .. ----,-, -100-1-,,-11-, (4 s inches] 

11-i -:•-~cc.;11:"":>"'!ec..r-~v..:;-"1~"-::.::'.tt-.-.--~=-~-~-:=~ -·-··- ·,: ~l,Ols&, . • -- . -·-J.· 
~;:·per square.meter - j 
' Wind Resistant up ~Cl_ll_l -----1-, 7.;...Sc..lli_l_P_li_(l-20 kn;ihl ... _ 
: 01,er.atingTemperatur~.r<!.ng~_ll,L. ; .. 5o'c/ .. 9s·c ............ _ ... -···-···--------
! Covera e jup to) I 99.99% ..••.... __ ,, __ ,_ 
,.fvaporation Reduction (up t& ___ ... ..... . ..___ ..:;....;'.l:.;6%c:.:.. ______________ ·-- •. .l 
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BILL OF MATERIALS PROJECT SPECIFIC LEGEND 
01 

• ITEM COUNT DESCRIPTION MANUFACTURER CATALOG 
02 

@ 1 1762 MICRO LOGIX 1200 ANALOG OUTPUT ALLEN BRADLEY 1762-0F4 H~rn~rnfj 03 @ @ 2 DOUBLE LEVEL GROUND TERMINAL BLOCK, UTTB 
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04 
4- PE 
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05 
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07 
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09 
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13 LKOOJLJ L lorlJ Illif J 
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15 (TYP.) SLOT 04 
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--------------- - EXTERNAL BUT ON SKID 
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CATALOG ITEM COUNT DESCRIPTION MANUFACTURER CATALOG 
- MAIN DISCONNECT AND BRANCH CIRCUIT BREAKER OR FUSE 

A1212CHFL @ 2 AC FUSE PLUG, P- FU 5X20 LA 250 PHOENIX CONTACT 3036835 TO BE PROVIDED BY OTHERS. 

A12P12 @ 5 FUSIBLE TERMINAL BLOCK, UT 4-TG 
- PANEL WIRING SHALL BE MTW RATED FOR 75'C TINNED, CU, 

PHOENIX CONTACT 3046142 UNLESS OTHERWISE NOTED. 
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Memorandum 

To: Jess Toepfer 

cc: Dam Kump 

From: Alan Kuhn 

Date: 3/17/2014 

Re: COMMENTS ON GEOTECHNICAL ISSUES RELATED TO THE NEW ZEOLITE FACILITY ON THE 
LTP. 

Following up on our conversation at the site on Wednesday, 3/12/2014 about the new zeolite 
treatment facility of the LTP, I've summarized below my observations and suggestions for locating 
and constructing the zeolite cells and the effects ofthis facility on the stability of the LTP. 

Zeolite Cell Settlement 

From the plan view that Dan showed to me, it appears that the location of the cells would be near 
the southeast corner of the top of the LTP, within about 30 feet ofthe top of the outslope. When 
the contaminated windblown soils were excavated from the site and surrounding area in 1994-1995, 
those soils were placed against the (then existing} east slope of the LTP. As I recall, this extended 
the east side ofthe LTP for several hundred feet eastward. Knight Piesold QC records or pre-closure 
vs current topography should provide data to check this. If I am correct, the LTP material underlying 
the proposed zeolite cell location consists of moderately compacted (scraper traffic and dozer 
tracking} soil consisting of sand, silt and some clay and, perhaps at the bottom, tailing sand. There 
should be no slimes below the zeolite cells. In this case the soil profile below the cells has no 
material that would consolidate and lead to settlement. 

When loaded with zeolite and water, the cells will exert a surcharge load of 130-150 psf per foot of 
cell height on the interim cover. Some densification in response to the surcharge could occur in the 
interim cover, which was placed with less compactive effort (90% or less of maximum} than the 
outs lope cover. This densification would probably occur during construction and initial cell loading 
and would probably cause only small (fraction of inch}, fairly uniform surface settlement that should 
not negatively impact the cells. I do not think that field investigations such as test borings are 
warranted, given what is known about the properties of the soils underlying the cell location. 

Zeolite Cell Location 

The tops of the LTP slopes, especially the interface with the interim cover, is the Achilles of the LTP 
until the final cover and riprap are placed. HMC has seen this in the several instances when extreme 
rainfall running off the interim cover, which is not designed for long-term hydrologic performance, 



has caused some localized disruption on the outslope cover. To control possible similar events in • 
the future, access around the top of the outslopes should be maintained so that runoff can be 
directed as needed and maintenance crews can have room to work on those problems that occur. 
Separation between the cells and the outslope is needed to provide space to manage surficial leaks 
from the cells and to minimize the risk that cell leakage would infiltrate into and saturate the upper 
outs lope cover. For these reasons, I recommend that the cells be located not closer than 100 feet 
from the top of slope. 

LTP stability 

The surcharge from the cells will have negligible effect on L TP slope stability, for which the factors of· 
safety are already high. The stability analysis performed in 2010 is still valid; the configuration and 
properties contributing to LTP stability have not changed since then. The only factor that has been 
changing is the phreatic surface, which changes with the pile flushing patterns. The 2010 stability 
analysis took this into account; it incorporated the assumption that the tailing were completely 
saturated and the phreatic surface was at the base of the outslope cover. Even in_ this extreme 
condition, the LTP would have factors of safety well above the safe minimums against global failures 
in the form of large-scale translational or rotational mass movements of the slopes. 

Elevated phreatic surfaces in the outslopes are a concern for small-scale, shallow local slips or 
slumps in the L TP slopes that would breach t_he cover. For this reason, I've recommended in each 
recent annual engineer's report that the flushing program be conducted so that the phreatic surface 
in the outslopes is kept at least 10 feet below the cover. • 

Slope stability is not impacted by the location of the zeolite facility except as noted above with 
respect to runoff controls, which is an issue of erosional stability rather than structural stability of 
the LTP slopes. 

2. 
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January 21, 2010 
File No.: 16977.07.2-ALB10RP001 

Mr. Al Cox 
Homestake Mining Company of California 
P.O. Box 98 
Grants, NM 87020 

SUBJECT: STABILITY ANALYSIS OF THE LARGE TAILING IMPOUNDMENT 
HOMESTAKE GRANTS PROJECT 
GRANTS, NEW MEXICO 

Dear Mr. Cox: 

On December 7, 2009 the undersigned submitted the report of the annual visual 
inspection of the tailing impoundments and evaporation ponds at the Homestake Grants 
Project located at Grants, New Mexico. As the Responsible Engineer for these 
impoundments, I am required to annually inspect the stability and functionality of the 
impoundments. One of the recommendations in my report was 

"The slope stability analysis of the large impoundment should be updated this year 
because of the substantial rise in the saturated zone within the tailings" 

Subsequent to that report, you requested that I perform the recommended stability 
analysis. That analysis has been completed, and this letter reports the results. Stability 
analysis was performed on cross-sections of the north and south slopes of the 
impoundment. The analyzed cross-sections are north-south lines that intercept 
piezometers CN1 and CS1 on the north .and south slopes, respectively (Figure 1). 

The computer code SLIDE was used to perform the analysis of each slope. Input 
parc:imeters included the tailing and cover properties used in the tailing closure design 
contained in Reclamation Plan, Homestake Mining Company bf California Grants 
Operation, 10/93, Vol. 1 and 2. The cqmputer models were run with a seismic 
coefficient of 0.1, representing the worst-case load that would be imposed by the design 
earthquake with a peak ground acceleration of 0.1 g. The model also included a phreatic 
surface at the base of the radon barrier below the most recently measured piezometric 
elevations in CN1 and CS1, as depicted in the attached figures. 

The potential failure surface limits were set to search 1) potenti?I global failure surfaces 
'throughout the en.tire length of slope as well as above the top and below the toe of the 
slope (Figure 2 and 3) and 2) shallower potential failure surfaces within the slope 
(Figures 4 and 5). · The attache.d figures display the potentic;3I failure surface with the 
lowest factors of safl;)ty, rounded to the nearest tenth, against rotational failure in each 
slope analysis. The lowest factors of safety for the north slope section are 2.0 and 2.3 
for .deep-seated global slope failure and for shallower failures within the slope, 

16977 .07.2-ALB1 ORP001 
Copyright 2010, l<leirifelder Page 1 of 2 

8300 Jefferson NE, Suite B, Albuquerque, NM 87113 p j 505.344.7373 f I 505.344.1711 

01/21/10 
Rev. 0 



respectively. The lowest factors of safety for the south slope section are 1.8 and 2.1 for 
de.ep-seated global slope failure and for shallower failures within the slope, respectively. 
All of these factors of .safety are well above the minirnum required value of 1.0. 

The results of the slope stability analysis indicate that the rise in phreatic levels 
associated with the tailing flushing program has not reduced the stability of the slopes, 
as predicted by the SLIDE stability modeling, at these locations below factors of s?fety 
consistent with license conditions and closure .design. 

This stability analysis did not address the potentic;\I for seeps of tailing water to the 
surface of the slopes. Such seeps can occur if the phreatic levels intercept the slope 
surface .and should be avoided by limiting injection of waler .in we·11s close to ·the 
impoundment slopes. 

Please contact me if you have any questions regarding the slope stability analysis. 

Respectfully submitted, 
l<LEINFELDER WEST, INC. 

16977.07.2-ALB10RP001 
Copyright 2010, Kleinfelder 
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Figure 1 - Locations of CN1 and CS1 Cross-sections of Large Tailing lmpoundment 
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Figure 2 - Lowest Factor of Safety for CN1 Cross-Section on North Slope, Global Failure Potential 
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Figure 3 - Lowest Factor of Safety for CN1 Cross-Section on North Slope, Shallow Failure Potential 

I 

-100 0 100 200 300 400 500 600 



Safety Fact.or 
0 . 000 
0 . 250 
0 . 500 
0 . 750 
1. 000 
1.250 

g 1. 500 
0 
,.._ 1. 750 

0 
0 
co 
tJ:) 

0 
0 
tJ:) 
tJ:) 

0 
0 ..,. 
tJ:) 

-400 

2 . 000 
2 . 250 
2.500 
2.750 
3 . 000 
3 . 250 
3 . 500 
3 . 750 
4 . 000 
4.250 
4 . 500 
4.750 
5 . 000 
5 . 250 
5 . 500 
5.750 
6 . 000+ 

-300 

• 

/ 
./ 

/ 
• 

,----:~~; 

I Southern Slope I 

Figure 4 - Lowest Factor of Safety for CS1 Cross-Section on South Slope, Global Failure Potential 
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Table 2.2-4 Yearlv V · · - ·· . ,f Settl Point M - Data M, 2001-2011 
Settlement Chanae in Elevation (feet amsh 
Point No. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

X-1 0.10 0.11 -0.05 -0.04 0.21 -0.07 -0.03 0.09 ·0.16 -0.05 -0.33 
B-1 0.06 0.09 -0.04 0.02 0.01 0.06 -0.12 0.13 -0.16 0.17 -0.10 
C-1 0.07 0.10 ·0.05 0.02 0.03 0.06 -0.09 0.13 -0.16 -0.01 -0.27 
D-1 0.10 0.05 -0.05 0.02 0.03 0.06 ·0.16 0.14 -0.1 6 0.02 -0.26 
A-2 0.05 0.07 -0.02 0.04 O.Q1 -0.14 0.05 0.16 -0.17 0.19 -0.10 
B-2 0.10 0.09 ·0.04 0.02 0.01 0.06 -0.02 0.11 -0.14 0.16 -0.12 
C-2 0.10 0.07 -0.06 0.06 -0.04 0.05 0.00 0.16 -0.20 -0.03 -0.30 
D-2 0.07 0.08 -0.04 0.05 -0.07& 2.28d 0.32 0.12 -0.14 0.Qd C 

E-2 0.07 0.07 -0.03 0.02 0.03 -0.04 ·0.05 0.16 -0.17 0.11 -.016 
A-3 0.06 0.13 -0.06 -0.01 0.05 1.871> 0.06b -1.86 -0.14 0.15 -0.10 
C-3 0.06 0.10 -0.03 -0.04 0.20 -0.07 0.00 0.10 -0.14 -0.05 ·0.33 
D-3 0.06 0.13 -0.05 -0.03 0.06 0.12 -0.05 0.09 -0.07 -0.03 -0.22 
E-3 0.01 0.11 -0.05 -0.02 0.05 -0.06 -0.05 0.11 -0.12 0.07 -0.14 
A-4 0.04 0.14 -0.06 - 0.02 0.09 -0.27 0.18 0.10 -0.1 0 0.18 -0.07 
B-3 0.08 0.12 0.03 0.00 0.05 0.09 C C C C C 

B-4 0.04 0.14 -0.01 -0.04 0.07 -0.04 -O.Q1 0.07 -0.11 0.12 -0.14 
C-4 0.39 0.17 -0.04 -0.13 0.16 -0.07 0.04 0.11 -0.14 0/0 -2.3e 
D-4 0.04 0.15 -0.05 -0.13 0.15 -0.02 -0.02 0.11 -0.09 0.01 -0.23 
E-4 0.04 0.18 -0.02 -0.12 0.49 -0.13 0.07 0.13 -0.12 0.10 -0.14 
A-5 0.03 0.16 -0.00 ·0.13 0.04 -0.08 0.04 0.12 -0.14 0.16 ·0.06 
8-5 0.05 0.11 -0.06 -0.16 0.12 0.12 -0.04 0.10 -0.13 0.20 -0.12 
C-5 0.10 0.10 -0.03 -0.02 •0.07 0.17 -0.04 0.07 -0.13 0.16 -0.06 
D-5 0.09 0.08 0.01 -0.18 0.12 0.09 -0.05 0.10 -0.08 0.02 -0.23 
E-5 0.07 0.09 0.01 -0.03 0.02 -0.13 0.04 0.13 -0.09 0.10 -0.04 
A-6 0.01 0.14 -0.03 -0.10 0.04 -0.06 0.06 1.09 -0.09 0.14 ·0.06 
8-6 0.05 0.15 -0.04 -0.09 0.04 0.08 -0.03 0.11 -0.10 0.16 -0.07 
C-6 0.06 0.14 -0.08 0.06 -0.12 0.05 0.05 0.11 -0.11 0.17 -0.07 
D-6 0.03 0.03 -0.03 0.06 -0.10 0.09 -0.03 0.12 -0.09 0.03 -0.23 
E-6 0.03 0.10 -0.01 0.02 -0.07 -0.19 0.17 0.09 -0.09 0.09 ·0.12 
A-7 0.02 0.07 0.02 -0.01 -0.05 0.02 -0.01 0.15 -0.16 0.24 0.03 
8-7 0.01 0.09 0.03 0.03 -0.08 0.10 -0.03 0.14 -0.13 0.23 O.Q1 
C-7 0.05 0.09 0.04 -0.05 -0.02 0.10 -0.04 0.16 -0.18 0.21 -0.04 
D-7 0.04 0.06 0.06 -0.04 -0.03 0.11 -0.08 0.15 -0.13 -0.11 -0.24 
D-8 C C C C C C C C C C C 

E-7 0.02 0.08 0.04 -0.03 -0.05 -0.07 0.11d 0.06 -0.12° O.Ogct -0.13d 
A-8 0.05 0.07 0.04 0.01 -0.11 0.01 0.03 0.16 -0.14 0.16 -0.06 
8-8 0.07 0.04 0.04 -0.02 -0.09 0.12 O.OOb 0.14 -0.15 0.19 -0.05 
C-8 0.04 0.03 0.03 -0.02 -0.07 0.15 -0.07 C C C C 

• • • 
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Tabl Yearly v,--· ,f M M, 200 
Settlement Change in Elevation (feet amsl 1 

Point No. 2001 2002 2003 2004 2005 2006 
E-8 0.02 0.07 0.03 0.00 -0.10 0.02 
A-9 -0.02 0.13 0.00 0.00 -0.13 0.00 
B-9 1.15 0.13 -0.02 -0.01 -0.14 0.13 
C-9 -O.Q1 0.05 0.06 -0.03 -0.17 0.15 
D-9 0.00 -0.23 0.03 0.02 -0.17 0.13 
E-9 -0.02 0.31 -0.19 0.01 -0.15 -0.04 

A-10 -0.11 0.11 0.00 O.o1 -0.05 0.01 
B-10 -0.03 0.09 0.00 O.Q1 -0.01 C 

C-10 0.00 0.09 0.00 -O.Q1 -0.02 0.13 
D-10 0.01 0.07 0.01 0.01 -0.01 0.11 
E-10 -0.11 0.10 0.01 0.04 -0.05 -0.11 
A-11 -0.10 0.12 0.01 O.Q1 -0.02 -0.04 
8-11 -0.10 0.11 0.00 0.00 -0.02 0.08 
C-11 -0.09 0.10 -0.01 -0.03 -0.02 0.05 
D-11 ·0.09 0.03 0.05 -0.01 -0.03 0.05 

Notes: 
Table denotes differences in settlement measurements by comparing readings to the previous year. 
• D-2 Monument broken (top elevation= 9995.29, broken piece = 2.21; reported elevation= 6657.50) 
b Monument broken, shot taken at top of broken piece 

Destroyed - missing 
Damaged - loose and leaning 
C-4 broken; located at break 

amsl - above mean sea level 

2007 
0.03 
0.07 

-0.02 
0.03 

-0.01 
0.06 

-0.01 
C 

-0.03 
-0.05 
0.06 

-0.01 
-0.03 
-0.03 
-0.07 

• 
:011 

2008 2009 2010 2011 
0.13 -0.13 0.09 -0.13 
0.16 -0.13 0.15 -0.06 
0.19 -0.15 0.19 -0.05 
0.17 -0.17 0.20 -0.06 

-0.82 -0.15 0.06 -0.19 
0.18 -0.16 0.09 -0.12 
0.19 -0.19 0.16 -0.07 

C C C C 

0.18 -0.18 0.18 -0.08 
0.21 -0.15 0.07 -0.17 
0.21 -0.19 0.09 -0.13 
0.19 -0.19 0.14 -0.08 
0.16 -0.18 0.16 -0.07 
0.19 C C C 

0.17 -0.18 0.08 -0.10 

Source: Letter from Strachan, C. MFG Consulting Scientists and Engineers to A. Cox, Homestake Mining Company Regarding Homestake Grants Large Tailings lmpoundment, Review of 
2003 Settlement Monitoring Data. December 22, 2003 [for 2000 - 2003 data] 
Souder, Miller & Associates. lndMdual monitoring data sheets for years 2004- 201 O, 2010-2011 
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EXHIBIT B.2.6 
Construction As-Built Data 

Zeolite System License Amendment Request 

• 1200 Zeolite System As-Built Topographic Survey 
• Pad and Perm Compaction and Density and Pad 

Density Testing 
• Sierra Geotechnical Services Liner Construction 

• Field Data Completion Report 

• 

• Pre-qualification test seam results 
• Field Seam Non-Destructive Testing 
• Destructive Field Seam Testing 
• Daily Field Installation Reports 
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Homestake Mining Company of California 

RECORD Of CONTINUAL TRAINING 

Date( s) Training Was Given:_-=3_-_,./____,;:b'-~--'-/_:S ____ _ 

Name of Training Course / Subject Material: /'-}, c </,1h h 7 &,dr ·o'-';i 80,.-v1 J/ J-f ( 

Facilitator: {PRINT)_--'-/~-, .... v ..... t..,,..c; _ __,,J_· ~--'-"-C=L....-_.· b'""·_·r-<; .... ~ _c'_ (SOGN) ~ A'.: ~) 

l:.iu Jf 1.//c 
j 

I ;-, 

l /., 

.-­
lbf '() r~·; cl, ·o '> 

Date: r / ;l, 1 J 'f; 
Print: ___________ Sign: ___________ .Date: ____ _ 

Print: ___________ Sign: ___________ Date: ____ _ 

Print: Sign: Date: ----------- ----------- -----
Print: ___________ Sign: ___________ Date: ____ _ 

Print: Sign: Date: ----------- ----------- -----
Print: ___________ Sign: ___________ Date:. ____ _ 

Print: ___________ Sign: ___________ Date: ____ _ 

Print: ___________ Sign: ___________ Date: ____ _ 

Print: ___________ Sign: ___________ Date: ____ _ 

Print: Sign: Date: ----------- ----------- -----
Print: ___________ Sign: ___________ Date: ____ _ 

Homestake Mining Company P .0. Box 98, Grants, NM 87020 Tele: (505) 287-4456 Fax: (505) 267-9289 



Homestake Mining Company of California 

RECORD OF CONTINUAL TRAHNING 

Date(s) Training Was Given: 3 - ,} 3 ·-1 5 

Name of Training Course / Subject Material: 5~;; 1,, ~1 c.;· h;:, ,/- 1Pcd o 's 
/ 7 

Facilitator: (PRINT) __ µ,_· ,..,.....,...._)~v'-'l_-e~ __ )_. v_/c ___ ,/_·_,h_ri_t'_?_ (SIGN)_~·25Y-~--..,-."*, ..._/ __________ :2>--;,----
Topics Discussed: (.,,.<./r-c;-h:, n he,), c, ,,..., v, o ri 

fl- I I / e, c~/. o 5 /1,.7 u · !- h-c r 
("t?C ie- V<." 

Date:~iz0s 
Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 

Print: Sign: Date: 
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r -t, i i L 1~~;:~~~,J=~:~:~~J~~~~~:;~~~:~~=-·=1 
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Job No: Phase: Tasl<: Machine No: 
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J Probe Depth I · · · · · · · · · i 
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--I D_e_n_s~ity~(~c~pm_)~----·+-----;----1-------+------1------t---- -----+-----lj 
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.................. _. ..... . 

!%Mrnsture il,.u i\1,..-, !Is·'~ :\\..,-l i , ) J 1 
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[}:)I.~ (Jf Pmp:H.:.ll:nn St11i:::·1;U11:·1 1S lLl!E 
Po·.,1::1on !!:_.;: D:1li! H~~i::ed /..p,d 7 :.2'00~ 

Af;ifC Fn't."it.'.lnaK:nl f!s !i1!:a:t:1ir.:(!!i() h1c. 
!~Si:J Jd1t:r::.nn ilE 
t.!l,uq,,c·rr.1Lw 1:1.1 U? 113 
Tel (~105) nt1-WD! Ftli.: i::~}:i) H."!1-7371 



Field Den~.ty Test (Nuclear Method) ASTM (D29221 D3017, & 02950) 
;2. a.t 2 

Job No: J'S·~ £19- tJci'?li Y Phase: 
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~---·-J·-----· 8.P:marks: r· ·------

t 
D:ito of Prepamtion· s,~p!G!i;ber 15, 1~i32 
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i{OP.tt.Sf.1'/rt! ·. 114'.ct,A,MA(:16~ 

~/'lbU,C1' 

Project Name: 

Project.Number: .· S-1 £ o fl J d 

Date Complete: ~ / ..:;t.c, IS, 
FINAL QUANTITIES 

DESCRIPTION .. 'QUANTITY . NOTES 

·1·· 

., 

SGS MATERIALS LEFT ON SITE 
DESCRIPTION QUANTIW · .. · NOTES 

R·tU.l ~ 60 -i~ .S',rido'f"~/ Sro · if 2..l I .<...ec.tl 
.. ·-

.. 

LIST ALL ROLL NUMBERS ON THE MATERIAL REPORT AND ATIACH TO THIS REPORT 

DIDYOU.HAVEFIELDCHANGEORDERS 5TAPOOy . HOW MANY: 15" .;,(yfl 
THIS JOB IS 100%_ DONE IE) IF NOT, EXPECTED RETURN DATE: 

Notes: 

The project has been .left in a clean, orderly fashion acceptable to the cusiomer . 

. ,. 

•, 

---- (INITIALS) (DATE)------­

THE WORK IS COMPLETE, SATIS ACTORY, QUANTITIES AGREED TQ AND ACCEPTED BY: 

.))eun I<~ ~.~ . . AUORIZEDNATURE 

tf- I -J...rns KR, E?.&oX,~ EAl£r-& 
DATE .. ·· · ·'. ~ •.. .-~TITLE ~~ ~ 

Ho 1YJf?. s: ,Akt7 
\ 

. · . COMPANY 

42 ~1--·i 5 
DATE 



SHIPPING ADDRESS: 
TRI/Environmental, Inc. 
A Texas Researr:h lntemational Company 
9063 Bee Caves Road, Austin, Texas 78733-6201 ;,---11 .... -

GEOSYNTHETIC TESTING LABORATORIES 
1 ~800-880-8378 
FAX: 512 263 2558 C)/ 

CHAIN OFCUSTODY/TEST REQUEST FORM - DESTRUCTIVE SEAMS .Page __ of __ 

. '.~ . . . ·• Client Contact: 
;.:.k' ,' .:.:, 
'.Ui ,, ·· Client Company: 
l~ko> 

,:..,;, ii-:, Project Name: 
:a::'.' ·:sr: . Client Mailing Address: 
:w' 

1 :~:;i: Client Citv, State Zio: 

Client Phone/Fax: 

Client Field Phone:/Fax: 

Proiect Number: 

E-mail: 

Shinned bv: 

, .. :f : ~;~~ue:f;;~N1~;;,,;i~JE;~~;:F~&Mi~~6vE/': 
4~ :, · Client Contact: 
··5·.,: 

. -~, ·-··, ,,. •·c .,, , ''.~' ,, .,., 

;:· · .. ·· :i f. ,:•, '.. ,, ,;; ,; Phone: 

· i;::: Client Comoanv: 

, , '.!i Client Mailing Address: 

1: ;J}i:: . Client Citv, State, Zio: 

Sample Identification 

Fax: 

Client P.O. #: 

E-mail: 

Shinned bv: 

Top Panel Bottom Panel Thickness/ 
No. No. Machine. Resin Type Welder 

Number lex: 60 HDPEl Weld Tv"" ,..,.isonnell 

Date: 

Date: 

Date / Time Samoled 

~,.,..,,,.,,.,.., ------------1-----;-...,;,...----+----+--"----+----+-----1---------,-.l 
' ~..:.,) 

4 

5 

6 

7 

8 

9 

10 

Remarks: 

Sta'ndard Test Methods: ASTM D 6392 , D 4437 , 06214; other l Please circle mnuested testorocedure 

PLEASE CONTACT TRI WITH QUESTIONS REGARDING APPROPRIATE TEST PROCEDURES 

"As-Received" Notes: J TRI Loa. Number. 
J Due Date: 

i 

• 

• 

• 



p Precision Geosynthetic .Laboratori.es r~1•f~l)t 1 

Corporate Office & Main Laboratory : 1160 North Gilbert Street, Anaheim, CA, 92801, Tel.: (800) 522-4599 

SEND YOUR SEAMS TO: PGL MAIN LABORATORY 
ATTN: CHRISTIAN SEBASTIAN 
1150 North Gilbert Street 
Anaheim, California, 92801 
Tel. No.: (800) 522-4599 

PROJECT NAME/ PROJECT NUMBER:--------'-----------~ 

DATE: ____ _ 

PROJECT LOCATION: ______________________ _ D New D Repair 

Type of 
Type or TEST METHOD _Seam ID V'o'.elding 
Material 

~rocess . (Check which Is appRcable) 

w w D. 
ISHEAR· ASTM ~4437 

DI 
D. D. 

i .. Cl 9 .. :c .a I ..I Pm - Ami D4437 
E E z 
! ::, Panel No. Location Name of Operator 0 D. SHEAR • Ami D'/51 z z iii c 'l:: D 

IIJ g ::, PEEL ·Ami D4i3 Cl IIJ• g 1 Crosshead Spe~d =~/di i? ,51 

1 SHEAR-ASTN 04437 D 
(NSF Modified) 

2 Crnsshead Speed= 20" /min 
Pm -ASTN 114437 NSF Mndified 

3 Cnisshead Speed= 211" /min . 

4 
SHEAR · ASTN Q3DB3 D 

5 C=head Speed= 20"/min 

6 
Pm • ASTN 11413 Crn:;shead Speed= 
2"/mln 

7 HOPE D 

8 
SHEAR- ASlN 06392 
PEEL-ASTN 063!12 

9 LLBPE/PVC D 
10 SHEAR -ASTN.D6392 

PEEL O ASTN 06392 

11 
SHEAR· ASlN 04437 D 

12 (NSF. Modified) 
Crnsshead Speed = 2" /min 

13 
PEEL - ASTM 114437 

14 (NSF Modified) 

15 Crnsshead Speed = T /rrin 

REPORT TO REL~SEDByt NOTES: 

NAME 'NAME 
PGL Labo.ratories are normally OPEN on .SATURDAYS. 

: '• for s~ TESTING: 
COMPANY : COMPANY : , To ensure that your package is delivered/received on 

ADDRESS: : DATE/TIME : Saturdays; please fax, e-mail or call to let us know the 
AIRBILL # of your package. Th,is will· h.elp us track down 

. RECEIVED BY I samples for SATURDAY DELIVERY. 

TEL NO: : Precision Geosynthetic Labs PLEASE WRITE YOUR INSTRUCTIONS BELOW 
FAX NO: : NAME : 

E-MAIL: : DATE/TIME . ' 

FIELD CONTACT I SHIPPED VIA · I 

NAME : 

TEL NO: : O Fedex 0 OHL Thlc~ness required? 0 Yes ON.O 
Mobile No. : 0 UPS 0 US Mail 

FAX NO: o Hand Carry 0 Olhers 
IF SOL\/ENTWELD: 

: Curing Time:_. __ ? Curing Temp: __ ? 
E-MAIL: : Tracking Number: 

Page_o,_· 

Ro" 1 ? Rouic,on 10/1 ~/OR 



Sierra Geosynthetic Services, Inc. 
Field Change Order 

Project Name: 

<r·} Project Manager: 

"~· Superintendent: 

/-/O,,.,,, 'l Sr.,"<} k:t z.,r <l LI '[1,; />o.A/ 2:) .S 

'(/?,ACY' ;A/lS<J..,....J 
z, 

Date: 5 - <Z -f 5 
C/0 Number: / ---------
Job Number: .S /Si> c?> I c. 

D ExtraWork D Change in Specifications D Change in Design [Kl Other 

Explain: / SU£( 2 

Authorization to Proceed: 

Title Owner / Representative / Contractor 
Authorization Must be Signed Prior to Performing Work 

ID Item ID Item 

:i,~ >t,:r.,.1 Labor Equipment· 

1 Superintendent Man Hrs 13 Misc. Tools & Equipment Day 

2 Leadman Man Hrs 14 Extrusion Welder Day 

Technician Man Hrs 15 Wedge Welder Day 

Travel / Driving Hours Man Hrs 16 Generator/ Portable Day 

Subsistence / Perdiem 17 Generator 15 kw Day 

Standby 18 Pick-Up / Van Day 

On - Site (Actual) 19 Vehicle Mjfage (Combined Total) Da 

20 ATV /Tractor Day 

Mobilization 21 Forklift Day 

Equi ment Mob 22 Loader Day 

Equipment Demob 23 

Schedule Materi~ls 

Extension of Schedule 24 

Misc. 25 

11 26 

12 27 

The area of the· extra work has been left clean, orderly fashion acceptable to the customer. Initials: 

Date: ---------
Authorized Signature Authorized Si~nature , . / . / 

C() ~~/ 
SGS Superintendent Owner I Representative / Contractor 

• 

• 

• 



Sierra Geosynthetic ServJces, Inc. 
Field. Ctlarige Ord!3r 

_Project Name: 

Project Manager: 

Superintendent: 

/!O.M.Jt: .rZ,.</,.J. 2./i~~ r T( · } 3 0.v,()s· 

::1:....-?~ G ;t '-A l'e ~ 6 ..JV' . 
. . . z 

& A>4.'(..1 t/o c.,{. 

Date: 5 - 1J .-/ 5 
C/0 N~mber:'"'.".:: .... Z___,,-----.,----,.--­
Jot, ~umt>er: .S/£0-6(~ 

· D Extra Work D Change in Sp!3cifications .. D. Change in Design cm . Other 

, . . ~ , r. 
£>/v_/('..5' .A ~t''-· ,o.A/' ,Co) 6,/Q, u;.,u,T'/ (.. 

. 7 »~e-;IS .. 
' . " ) . • I . 

Authorii.ation to Proceed: 

. Title . . . Owner / Representative / Contractor 
Authorizatl,on Must be Signed Prior to Performing Work 

ID . Item Item 

Labor - Equipment 

1 Su erintendent · / Man Hrs 13 Mifo To.els & Equ·i ment Day 

2 Leadman .. Man Hrs 14 Extrusion W~lder · Day 

3 ... Technician . Man Hrs 15 Wedge Welder · Day 

~~)""• ---+· T_r_a_ve_l_l_D..,.ri_vi_n""g_H_o_u_rs __ -,---+-M_a_n_H_r_s+----,-----1--1_6-t. _G_e __ ne_r_a_to_r_l_P_o_rta_b_l_e __ ..,..,.._-t-..,..,..D ___ ay __ -1-.,...-----...,.....j 

. Subsistence / Perdiem 1. 7 Generator 15 kw Day 

~ta!'.ldby Pick-Up'fVan b?y .· 

On - Site (Actual) Vehicl~ Milage (Combined Total) · · Day 

A"DI I Tra~to~ · Day · 

Forklift ·Day 

. Equi ment Mob · · Loader ... · Da 

f=qll!Prheht Demob · 

_Schedule.·· · n,llatel'ials · 

10 Ext~nsJon· ~f S~hedule 

i.~ iiffi Misc. 

11 26 

12 27.· 

The area of the· extra work has been left clean, orderly fashion a~ceptable to the ct1stomer. Initials: 

Authorized Signature 

k¥2 
SGS Superintend~nt \ 

Date: ..... · ---....;....-----­

Authorized Signature 

Owner/ Representative I Contractor, 



Sierra Geosynthetic Services, Inc. 
Field Change Order 

Project Name: 

r.· ) Project Manager: 

- Superintendent: 

//t!>Pl/!-.S-7;,(A;-/[ Z~Ol/7,£ /"O,._,,::,·s 

,-.a A c. k I. A' .e :sa /'-" • 

Date: S -;1 -15 
C/0 Number: 3 --'~-------

&alt'-t•T vo(:T Job Num~er: J' / s·oo I c'l 

0 ExtraWork D Change in Specifications D Change in Design IZJ Other 

Explain: STAµp ay PAI/ 
.> / 

/ s{,,ler 
> 

c 0,-<,1 ,/>u;n"v o ;-:: /.://?!: T ~-

Authorization to Proceed: 

Title Owner I Representative / Contractor 
Authorization Must be Signed Prior to Performing Work 

ID Item ID Item 

Labor •• : . ,ilJ;ll. Equipment 

1 Superintendent / Man Hrs ,O,AJ 13 Misc. Tools & Equipment Day 

2 Leadman Man Hrs 14 Extrusion Welder Day 

3 Technician 7 Man Hrs ?>AL 15 Wedge Welder Day 

Man Hrs 16 Generator/ Portable Day 

17 Generator 15 kw Day 

Cs.:-4-+T_r_av_e_l_l_D_ri_vi_n,,_g_H_o_u_rs ____ -+----+-----t--+-----~------1--:.....:.a'---.+------'I 

5 Subsistence / Perdiem 

Standby Pick~Up / Van Day 

6 On - Site (Actual) Vehicle Milage (Combined Total) Day 

7 AtMotel f 20 A TV/ Tractor Day 

Mobilization Forklift Day 

Equipment Mob Loader Day 

Equipment Demob 

Schedule . Materials 

10 Extension of Schedule 

B Misc. 

11 26 

12 27 

The area of the-extra work has been left clean, orderly fashion acceptable to the customer. Initials: 

Date: ________ _ 

Authorized Signature 

( ..... -~ 

L 
.. ') 

/ Owner I Representative/ Contractor SGS Superintendent 7 

• 

• 

• 



Sierra Geosynthetic Services, Inc. 
Field Change Order 

• 

Project Name: NOM/t, .rr,A/c',fl -ztt. D {./ Ctf.' e,:J.v,c,....S: 
I_ .::.\;) Project Manager: '7/?.,,( C:_Y e,.A' /? s;a..v 
'~-" Superintendent: A rz,6.,..,.; {/ o 6 T 

Date: S -/2,.. ;s· 
C/0 Number: <f ---------
Job Number: S / Sau /.<::S 

D Extra Work D Change in Specifications D Change in Design ~ Other 

Authorization to Proceed: 

Title Owner I Representative I Contractor 
Authorization Must be Signed Prior to Performing Work 

ID Item _Unit Quantity ID Item Unit Quantity 

Labor Equipment 

1 Superintendent I Man Hrs p,A 13 Misc. Tools & Equipment Day 

2 Leadman Man Hrs 14 Extrusion Welder' Day 

3 Technician 15 Wedge Welder Day 

···,:, 4 Travel / Driving Hours 
,_, 

5 Subsistence / Perdiem 

16 Generator I Portable 

17 Generator 15 kw 

Day 

bay 
··11,""l:, 

&ii~ Standby 18 Pick-Up/ Van Day 

6 On - Site (Actual) 19 Vehicle Milage (Combined Total) Day 

7 At Motel <t s Ro~.,.,,'> 20 A TV I Tractor Day 

Mobilization 21 Forklift Day 

Equi ment Mob 22 Loader Da 

Equipment Demob 23 

Schedule Materials 

Extension of Schedule 24 

Misc. 25 

11 y .c>A ·s: 26 

12 27 

The area of the-extra work has been left clean, orderly fashion acceptable to the customer. Initials: 

Date: ---------
Authorized Signature Authorized Signature 

( r····, .. 
. I . ' 

._:./ SGS Superintendent Owner / Representative / Contractor 



(~ .. ' 
..__..,"/ 

. Sierra Geqsynthetic Services, Inc. 

Project Name: 

Project Manager: 

Superintendent: 

D Extra W~rk . 

Field _Change Order 

/-loµ..,:. s,&< k/i 2:~0 Uf/.:' />D,,V.o L'· 

1'J<.,,{ CJ/· U44, r d p ; . . 

,/?-oh(Ecer Voo (. 

D Change in Specifications 

Explain:· · ..rr4 ,ep BY :D..A k 
~ . ;> ' ' 

Authorization to PrQceed: 

Date: 

C/0 Number: 

Job ~u·mber: 

D Change in Design 

s 

s- 13 -/ S 
s 

r-IS· o 0/lJ . 

fK] Other 

Title .. Owner I Representative I Contractor 
Authorlzatfon Must be Signed Prior to Perfofrriing Work 

Item ID Item 

Labor Equipment 

. 1 Superintenclent Man Hrs 13 Misc. Tools & Equipment Day 

2 Leadman Man Hrs 14 Extrusion Welder . Day 

3 Technician Man Hrs 041 15 Wedge Welder Day 

4 Travel I Driving Hours 16 Generator I Portable Day 

5 Subsistence I Perdiem 17 Generator 15 kw Day 

Pick-Up / Van · Day 
'. 

Vehicle Milage (Combined Total) ·.Day· 

20 ATV I Tractor Day 

Forklift Day 

Loader Day 

9 Equipment Demob 

11 · ·s~hedu1e nn~teriar~ 
10 Extension of Schec:lule 

· Misc. 

26 

12 27 

The area of the:extra work hc1s _been left clean, orderly fashion acceptable to the customer. Initials: 

Date: ---------
Authorized Signature Authorized Signatu~e 

Add/ 
SGS Superintendent p' · ·· · Owner I Representative I Contractor 

• 

• 



·' 

(~ 
1, } 

,,;-:,/$,GS, INC. 
Pre-Weld ( \ ;tive Sample Information 

\.-.. ...... ,,,:.l 

',. "'Project Name: \t-o,.,.,.,s. s\.~ ~e. -Z. ~o \: ~ Pcr-,"'\~ s. 
Project Manager:. \ f ~C. >t \ ~ r S.e 0, 

Superintendent: ~"-=-"'b'""'~-----'V._,.q""'"5l-· ·--------
Reported By: \(~':'.:\:nc;Tb Teo, +!OB<! 

· D.S. 
No. 

Seam 
No. 

Weld Weld Operator 

Time Dale Name/ ID 

Primary Secondary other:----- _ 
Material:\)D. th;\\\\.,(){'< S '(V')o ... i-"'-

@eweld r;tib [ ] Destructive Test 
Peel Test(EJdr.) min 1 ~- ppl Peel Tesl(Fuslon) ~A ppl Shear Test mlm I 'l \ ppl 

Machine Coupon 1 Coupon 2 Coupon 3 Coupon 4 Coupon 5 Coupon 1 Coupon 2 ?1: t;'.\f,j, ,:? " ··:· >,·,··, ; · · ,/ , .. : · .. · 
• ·~ o , .. J,M!l•i,,1, ..... - ,,,, •• ~~-~ O O .~ ... a .... 0 

Number A/ B A/ B A/ B A/ a A/ B Shear Shear Results Notes 

7/ I .f 5; {'f h J t/p,1 
G,'lfo ilu/r.::, J ().Wf . 11'1:/I RI 11G 113) '> J 112, /35/r); I 

J,r P .s I s ls A 'R 'fz 

I I fJ O / 11- ® F 15()j j 
· , 1 n I rJ p F r.56/ .J 

I /G1 /j J te; F ~> 

!Mv . Jf,}}1 .. · "J'/ 1Vt I 
/:2d.. llt /? U I 

r11 }di! /?II /~I . ../. I ir{) /P) F 

Samples Sent Via: -----------=-~ -Last Sample#_: ___ _ On (Date): -----
Notes: ________________ _.,__~---

• • • 

I 
I 
I 

I 



, , 

A ·. - ~-S,INC. .. c?)' Pre-Weld / (. ·· )-:-ltlva Sample Information 

"Project Name: \\l:).......:...~,~lsJ '2.d\:\.~ -fonJ~ ~-
Project·Man~ger: 1r~c_)". \~~ . . Primary Secondary· Other: _ 

Superintendent: _ -==B .... S':::i ...... X> ...... · .,.. _ _..\t ...... ·11:...,...._~ -\-.-------~----

Reported By: . '( <'"' .... 9\L Tc:P6 J:m»o . [ ] Destructive Test 
" . ppl : Peel Tes!(Fuslorir 

i0\.' [ ·.· J 
""..s.~.,.,)' ":., 

Job#: -------------
Material: --'-------------

' 'ppl Shear.Test mlm pp( ' 

D.S. Seam Weld Weld Coupon-I 

No. .·No. AIB 
. I 

I 

I 

I 

I 

i 
I 

I 

1 

I 

r 
I 

I 

I 

I 
,- r 

llil I 

Samples Sent Via: ... ----------"----------- -Last Sample#: ----- .. On (Date)_: -------'--'-'--

. Notes:. --------------------------



~· 

""~f~Ject Name: \\oM ~s \.., \__q, ls»\,\ s \Jc~~ ~ 5 

Project Manager; -:;:-r.~ ~.-Y \br 5c:>n · 

Superintendent: 

Reported, By:· 

' ·. ·a:; . / 
.. . . -~S,INC. . 

Pre-Weld 1 n. ]liv~ Sample Information 
\_,;,1 

Job#:S- \ Sa\) 1 o 
Primary. . other: 

-----Matetial:~·n,;~ ~r,o,,+h H!Jf'f. 
[] Preweld Test-~ , 

Secondary_ 

· Peal Test(Exlr.) min . li. pl)I Peel T~sl(Fuslon) · q l ppi Shear Test mlm \ 1.J ppl 

··D.S.· $earn Weld Weld. Operator Machine 'Coupon 1 Coupon2 Colipon3 Coupon4 Coupons Coupon 1 Coupon 2 ~-tt:.7.:~t11.:Jt~.: .:.:: ·. ;;(ii . .: .. .-.:;..,i{ :.;: ::. : 
' 

No. No.· Time Date f':lame/lD ,, Number ._A/B. A/8 A/8 A/B A/8. Shear Shear Results. Notes 

\ I\ I °\·~1..\j ~-,r-1s-
.. l:t. . '\:i {. /11.~ l'-\:. hi:) 13 ~·I1'!(i l'{S /tt '-1, , .. ,tt I D1i ·ce f-c." \ lsdh ' I~ 3'0.,...... . Qiu - - F 

l!oo / 11'7j' ,,~ I 11.1, t1 ,i /. - -- -~ F Shtnfl. .· .. 

-"1. IQ I <...) C\·.01 :S.-\i-\5 -J ilsrn ti. 6'1..\ . \\'-1/\\~ 111..: I 1t'-I \'\fo/ 11 ~ ni lnH \'t.~ '"'S. ~ .·ep F ·P-<~ { .. -
11 I / lh/ ·1~s . I . I'°' . I l(oo 1. - - ~ F Sl1.1,i\. 

3, "'(-'.,,) '"\, 11 :oil S-\'~i'-ir 3° A,,.._ I.}.())__) 
\ )() 

. /130 I 1.. °\ · It I'\ l\1 · \°lC) 
ll.1/ l'\o - Q, -P~,-1 · I Wt In<\ - F 

IS)/ 1~1i:,,,, 145/ \~b I · IRt - - Cfl\ F f ltAI~ i, 

·q l\\\ J L\) }:au· · S-tHs J l'.',y,.. I! 01.. I 
rn 1 I\\\, J' ll~ /11.1 11i ln, · 11 '7 fps. --- = (13 :F. P~ ... l ?1'~ l'lb . \1. \ 

1 s~ I .1s1..1 1c1,5 I tS7 I llli 1 _,r - 'Ce F l 5;1t>1r 

.s ; c,,1/is J',I ~ .. s~u-,~ · I\S · .1i, I l?i IJ\).ft74· II~ lni 11-8 /rrs; .@ .f.t ;1. 1suh .:n,-. .... ·u., <O },\ . /, (/ · II· ,, - _,,. 
F • I• 

} 
.. 

\4} / 11C I . 
'. - 1q5 / )L/~ /' •'Ii I (Pl F s\l~t. \ 

- '-'· ''3/ ' .so \l:11~..: '5 .zc;,,is '..J-~~ . "'~")._\ \l.C /\1.J...\. 1\1 / 11'1.o \UI /i1.1 R~lit'i It l 111(, ~ F t11el .. 750'7 
lbLI( I~/- t 61. /. ·.W-\t · 1701 ("P). F 5ltlly 

,. 

. . .. ·, . ~-

''") : l·t) h ~ )'.?) r~· S-"t~,s J' -a._,;-; . (,1. .'3 't..\ ~n hit. It~ I \\o 11s-,,,~ tlo1,13 111, -L (l: ' · .. t..'rJ\ F f t.c. I 7.so I 1 

. ' ns 1 . 13<11 JL!fl/ . I] lj 11.1 I ~F . 's:\toe.Y' !c' 

i <rs /~1 q:o~ )·c.1·15 .JAM lOl\ - .,, 115 1110 ll)J i1~ n.<::i1n1. 11,,~ /ii1 l'>..O ll1i .. & F r~1:-I ! 
IS \.J/. . (5J t. f3V 131/ · rs1 r · ('P) F 5\~,. I '. '· 

~ \ O'lhq .i:tS' s;l,1$' . 
.. J' ' {o J'tJ / .11\ I] b /(I\ ',s,,t1 \'tl /ltJ 1'-"11111 ·~ .F' f"t.'(\ { ·. Af1.\ I. " .. 

ISS \, (.) ·_1 S'\ I(,() © S\..,p../ . J 

Samples Sent Via: . · ------"'-------"---,-. -Last Sample#_: --------- On (Date)-':·-·----"--

Notes:----------------------~---

1--·. 



r'· 
.(~~,,.. 

l ) 
~.:.,,::_;-} 

Project Name: 

Project Manager: 

Superintendent: 

Reported By: 

D.S. Seam 

No. No. 

b5 1a / ;at/()7 

l>J:..11 /' Jv/111 

n< IL f' ,u/n.v 

b~ }) JD JS b'J:JJ 

11 I \ 

Weld Weld 
Time Date 

I t''l'I A,t, ;; ll~J'.S 

2.:J or ... ~·'l..7./• . 

'l!l't ~ S~J.e:JS 

J1Jf,4,i., ~-).1·/J 

~S,INC. 
Pre-Weld / Jr,..,.., ,. ;tive Sample Information 

, ) 
\-sv' 

fo/J/'JJ Job#: 

Primary . Secondary other:--._· __ _ 

~ Material: 

· [) Preweld Test~ . . 
Peal Test(Eldr.) min· ppl Peel Test(Fuslori) l:i~ ppl 

Operator Machine Coupon 1 Coupon2 Coupon3 6oupon4 Coupon5 Coupon 1 

Name/ID Number A/B . A/B A~B A/B A/B Shear 

:5A~ 67.;../ }O ~ ,,~i II\ /\O~ 101 / 
lbl, \l~- Ito? llc:i / . 

I~ 

\\,1: I IS{J . J(,,3J }.S~ I ,s7 I 

1AP'- II?, ht\ ll.lq /11t n.1., 
Ill ,11/\\Q I\(, / , Ill, 

,~~ I \');) J, '"\I/ \)\.\/ IL111/ 

1) JV\, ... D'l../. l'l.. l/ 11'1, \<l.3 I' io 111./i~c, lt3 /t \Ci 
ns-r , 

l'l__l 

1411 )S1/ 14'l / \1.\1{ I .'.s.31 

JA~ o 1- I 11) / 
) ( \I 11.a ,n, \It\ /P.1 \ \ \; I \\"S , ,s I 

111 
\\.\3/' \ 3.'1/ IL\~/ 13X / l'-'l..1 . 

. ~ . 

I I I I I 

I I . I I J. 

I I I . I I 

I J I I I 

I I I I "/ 

I I ,/ I /. 

I I . I l . I 

I I I I I 

I I 
,. 

I I I 

Samples Sent.Via: -----"----- -Last Sample #: 

. Shear Test mlm 11() ppl 

Shear Results Notes. 

~· F 7So/7 
-~ F 

{pl F 7.So I !7 
(:e F 

. <B F ;,so/7 
~ F 

(e F 7 Sl>/;, 

C15\ F, 
'-I 

·P F 

p F· 
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Primary Secondary other; ----------

~~ Mach 
Amb I~ Test ~I Time I Test D.S. Number 

Tern Speed Temp Date IN II Out : Results (NOTES) 

t;;il..\ 1 il,l, S-1..C-l 'S 'it ,'15 ii F 1rlll ... 

I J l ~'v\ i·,v6 ('p 
"!~· ) F 

I I I S·.oi @ F l i l •'f 

\ 'ii, I I ~\/l ~ '.04 (P) i :1.J.I \! l F I gJ 
l ; ,i 
I ' ' ,;,;,_ 'S-\'\-- \ ~ S ·,_s 1 Sio~ A>\ F 
I 

I ~~- I l -I •?1{f I S .Ju <E! F !i'!:' . 

I I lJs-{c:,-\S ~;l\'1.. (e) i." - F 

i I 
j 

,!t 
,~--'-'\'!. I u \\.{1 d- JO 101,~\... l ! j,/ j 

' ' <e1 F 

i ! ~-- ,. 
) I l.t,, ' lo·\~ (It I I ! f~ ' \_ F I 

I i 

' \ \ Io:,'-· 10,31 (ii i ' F ·{ 

l I I :a- .j I ~0:1() \J! 20 I ii>1 F 
' I #. t ! 

! I l ~, ' \().'_1.'\ 
~ 

' tP F i Iii l 

I l rM I 

\oTt \0;,, (e 
~-

i F ' ?, 

t 
I 

i !!ii '. \i., ~ tP) F ! 
~' 

\ if1() 

\ t ! ~~ ·, i C, ' . s lP '\ i,; 5 <J - , ' 
I 

i ill {P) F I' { ii 
l I ·i,· ' 1'. s; l'.j; f (, I..P ftl 0/ i ,«l F 

{~ 
. } 

i I i ! 1 C\'4\.l \.\ '. it5 @ i ' ~Uj ' F 
' 

I ;1 

i • Ii ; ! V\ ·. "l Si "' ~ ~ 0 - (D t ' • ! , '. (l F l ! 

I l 1~:J l " \,1.l l \lj' i ~l: "L(.. (~ F lo- ~ 
I I Qi ; ! '-" ., < 
l ! I ~r; 'l C\ '.Ii q n.l1 &) F j j ) 

! ~i ! 

' I I I Qi 1c ~ ;'15 (p) ! ~ff. f ' F ·~ 

I l i.~l! F ! q·.cs 9: Jc ® F ()-) 0 t 

! l J lffi ,! ,I 

~: _5·v 'D: 55 iii~I s! I (a F Id-[e.:;J I J 

psi tor __ (= ______ minutes- __ ___;cJ ____ psl loss allowed. Tested By: (,A · 

I 



• ,···c~~.;ol • P . t N \~ -t ' C ~~ \ .,· \ , 1,
0
0-j roJec ame: , 0_..,~·""~~=-='S'--'-~'""'"l _,,.< .::. ___ '-'-__,..·-'-'--_._r-'~"---'-=rv 

Project Manager: \.r ,-:,;:. ~·· l ,.,.,, rs 5l ,.,; 
Superintendent: r>.hn V-6i.-l.c 

£ C\ · , \ I ·' ,1 (" l i 
Material:OV~,,., \ 1 .1.U, t. J.,..-,c,-) ~ "", 

Location: ....,p, ..... r_n_..,.,__ . .,...f-
1 

~,~N--1>)-. ---~ 

Reported By: \2: c.,;V'\. 1'.. i._.~b \<' D ,_., \ .. ,,,,, •:.:• Primary Secondary other: 

~~ Seam I Time\ Operator Mach Mach Mach
1 

Amb ;~~1 1;;·1 Time 1 Test D.S. Number 
No. Length Name/ ID# No. I Temp Speed Temp 1i• Date T e IN Out Results (NOTES) 

'35/-:i,'-I 
(o·,<::)U :s ~ ...... ~t . s-, ~-\ 'S" "\c. ~· pm ot..1 'l ~.;.i) } ,j\ll· SA.0-15 ~ l;\ ~ 1·. 10 'P) F 

~") h '-1 -~ c.. ~.oc r ~- . 1:Cio 1, ,,s Ce F pm I !7f 1.n ~f ij"S l l;.~() \);55 I t...10 pm f p F 

'-YL-to \\ ,\k l . &! I l C ·:s1.. G: s- 1 % ,, . ..,1 -, F ;:;mi p 

:I t 
J, U\. f. -L1.... $ l o·.,s, J l ,I ! C\: \'1 G\ ·. \ R ~ . '-~ am pm .,, f. Mm; F 

;,\l) -
am pm ;FfJ, p F 

,;(i\li 
'. ·1 p F am pm ,i;ij 

ltli; 
p F am pm lf;{; 

am pm I p F I'll ·~ p F am pm ill' ,, . 

am pm 
"l:., p F •"Ii. 

;fi'!: p F am pm ij,-1 
:r~ 

am pm I p F 

p F am pm If?[ 
!.~j 

am pm ,11~ p F 
~!-1 

am pm t/i p F 
:[l 

p F am pm ~~ 
Jri1 

F am pm , p 
1,1, 

am pm "i! l p F 
:t~ p F am pm rm 

am pm !i p F 
""'~ 
g~ 

am pm l. p F 
i~ p F am pm ,;}~ 

Total= 

Air Test: _____ _ psi ror minutes------- _______ psi loss allowed. Tested By: ______ _ 

c) 



IWefcflrseam] Seam I Time 1 · Operator 
~~ Length Name/ ID# 

j 
Total= 

Air Test: __ ,_J_O __ _ 

Mach 
No. 

psi tor 

Maclh 
Temp 

. , 
! 

"''"'"'D 11:1v. 
Seam Control 

l 

j 
;.I 
r 
\ . 
-\ 

l 
,1 

1 
i 
' ; 
l 

' I 
' : 

! 

s· minutes-

Primary Secondary 

(" ,J~l 

I .~l 
!1 
"i ·~ 
:1\1! 
lf/jj .,;ti 
(!'7i 
i.IB 
!~~' 
:j~ 

~r, 
·~~ 
iii: ·!iii .. 

i\lJ :I..;;, 
J~t 

•:nti 

----"· i ,.,__ __ psi loss allowed. 

Job#:S IS0,1 Jo 

other: ---------
I Test D. S.Number 

Results (NOTES) 

<e F 

tP\ F -
Ip) F 

'iii F 

~ F 

(p F 

() F 

(P; F 

{p) F 

(Pi F 

II} F 

.{fl; F 

~ F 

Cf F 

l~ F 

~ F 

(r-, F 

(P, F 

~ F 

(R F .,.. 
G-1.r' E-·f.l\ ~ (I] F 

(8 F 1-t - ('.i'\.11 

@) F 

Tested By: C 1A . 

·'-



• • Project Name: p 

. Project Manager: ) , .. \ . r , 
Superintendent: B.,,...,.... ------,.,.-". -------

Reported By: '~6'~-s~\_,_,\,_\~r~r;,,"_t ___ w~~D~-- Primary Secondary other: ---------

[::J Seam Seam. I Time I Operator ~IT:;] Mach [;;J -~ 

~ Test Time I Test D. S.Number i~ 

No. length Name/ ID# Tern Speed ~ Tvpe IN Out Results (NOTES) e m ,ffi, e 

S--).).·\<: 50) \ ~\) -j';;· "a~~,:; I JR i:-n . 1 1 
.!'~\; 

S·<-5·1 Y fli- rrs- u1 -a pm f ; p F I 

S'~ /5(;;,' 1..( s \\ :"'L '-\ I I I ~ i;~· \: \0 p F am pm ., 
S'v;/(;G \\ .. '\..\ I ! ; 

~ J I ' L) ~ p F <31th pm i ·!l': 
15.'.5) (;,'-\ .\£·1,,3 i ' i ·ii; I ·.~o (j-

(_ '\ ! J,11 ,-.15 p F '{J ~-~~!i .. pm 
' ' 

I 

~ 
~. l J i I i :,;,t 

\:\., '-\ \ ~ ') l.,\ am\ pm I ti l ·~~. p F ,-f' 

~3 f G'"i l~ ~$.'el l ! t ' (p\ F pm ! :1 I 1 ·,3~ .. . 

'C:i::./sc. L.1.:..$" 
,ci· ,:Y l ! t L, I (ei L1iii, pm [ ' ~~. '-. F 

Ci'L \~ 1 "\.Ca, Ji.>'.OS i i j ' !ltP· I I i1l :iifill pm I ' ; ' I ; 1-\ l.. ~ F ! I ! 

I 'S.5 \~1.. "\. \ 
\()'.°!,"I ! 1 ' fil\o. l \ ·, o..\ s \B aiil) pm i r· "(J F l ' '· .rii 

(,'t_\(,' 
\)•,')") ! I • ; I I l..:11 ~ \.l .{ ' ' 7_'. \ k F ·,arTJ pm r § ' 

! ·r~ I 

L\i\~\ 
\ /'/-!") . l ' t ,~~ 1,(,-.:)5 ,.;u;:, ii} '1. '\.. '.) ~l'I). pm r ' F 

! (., \ \, 5-~-
'.)\'SO i i 

' lff l 't_:o~ © I i \ (\· :@ pm i I", F 

:1-r!\~,- -~·11-; ! ! . :pJ,j 
I l 1._':_ .~ J I ~ ··~t i ·. ·;s .. 1-:a(; ~ F C'l.01 bm ' ''11,, 

l . l.i.,,t~~ '\.1.·; .. , r i 
~ 

. I 1 .;am.i pm { . ·ff') \.Pl F 

5,l \S . (q~ i 
1· I, ,\!!! I I I LL\S (p '>-""l. :· (~ pm 
, 

' ·ip F . 0-l<) ~ . 
' l I l '~pm ! i ~ J ~ ,1: So \.~ F I i\t h, £ f'(lj ~i ~N 

l s1( ~ s I\·.:,<.. [ I i· u: 
l \. y '\: ® "l '\. .:;,- ·ir~ F n I(\ k;' C 'am pm ! ' 1 '~~ 

I \ \ ' l 1 I ' ,t?ll \ )'. l,\ 1 ) I: S ~f (p) F 1o·f t<J f ('05 I 
-; r '-aw) pm I ; .. ;m 

l1Sf,( (., <-1. .s ~'i\ ' l . ·:j~ i 1: t,<:J 1.: ·u- fe) F ,, pm 1U.i l 

i..ifo/ \ l) \ ·.~ "1.m I. §~ 
I. 

-
\ Ll,5° l ,tJ 't 'l'.) l'.l~ l'P, F am ·~~ '-\1,)h 1.ov~ r l } I ·tu1 1:1.~ (p) F I l am , ! ' ' :t· I l I 

l\ l \,1 'l_1_.,Jt \'Olo l I ,, 
™ . A+ l O ··.1t·1 

l 

am -'Ml ' I ~ ,f.n 5-1.HS- fo;n_ ® F. \ 
L\i \c "p \ \) ~)d E I ~ illffl ' J JiY. S I jt)'. 5 t ~ F 

{ 
pm \. I '~ ~~ ~ 

'I! 

Total= -
AlrTest: :!,u -"?.S psi for ._:i ___ mlnutes- ___ \ ____ psi loss allowed. Tested By: !- , A __ c_... __ _ 



SGS, Inc. 
Sea-~~ontrol 

Project Name:\\t'.> 
Project Manager:-- (. . -~---------Superintendent: ;_ 

Material: ~(:;)'f!) ~ \ \ 
Location: Gr,,,. 1--- Y") r,, -"----="-----~~~----

Job#S \$" C,o IC:, 

Reported By: Primary Secondary other; ---------

c::J~ Seam I Time I Operator ~IT:] Mach Amb I ~CT;]\ Time I Test D.S. Number 
No. Length Name/ ID# Tern Speed Temp T e: IN II Out : Results (NOTES) 

5''l ~IS. ~ \'.\ Cl i\t .S'-1.~-,.s l\t io·s1 }o:~i \I!, \...!~,~ i.l''-l,s, <-\':.\b I\\ am ®f1 .Jb- Dl...\ s ll t '!lg: F 
' i~· \ {rur, I i l I . i l t 1·.1-s 

' "",, u.~ t I (.\,) (e) F 

1~\e:i1 ,·. o<mn I r ! I )1".1] \ l ;1._\ Ct:\ 
j 

'l...l..S am . ·~r F ' 
lS I ~3 '''%in t 

., 
I 

t ~ i I "l. "l_.~ I J~, \ \ :t, Qi) F am I l 

lS I ani"' in\ I ' i ~~~; l ( \\., s~ ' {,'!.( '~\ ! ' j I \,-sq {a) F 
;!!' ·' .J I 

1··u · l l 
., 

, l :111 · 31 \ '-'\\~L( 'l. '--·S . ' I ~ am (ruil ' ill ! ' F f' ; 

-~" 
I ' ~ 

I 

1-z:u3 \l..'o~ ~-'\~-\ s- ~G, ~' '15 I ' ' ~ F r 1Jm : '.i 
~i \ ~(o I~(, 

~ 

!'. is I·.~() @) ' "\~ ' pm ,~t ' F ; 

I (, '% \ 10 "l, l-\5 
,. ij; ,. 

"ls- •. ~· ~ 
' \ '."31. r·- ~ F 'sin, pm ,: ' 

,_1 { 

l l ,'.)) (,(;, '1.1.~ "5: '.;, l i w i;:~ '3 i:~i (e'.} ' t:azn pm ffit F 

· ,0\,1 <"\. c;, ")·.$'I.. l :' I )i1i 1,1.n @ 
t 

@j)) pm f ' '· F 
~'.<>5 ' 

•; 

l 1 \11. <. (, <@ID! pm I r ' rai 1._· Oc:, 1..'.0S- (E) F 

~,113 i ' ·• ',,Ii @; 1 I 'l '\.. 
l'.j;~ i 'l ;,Q l t. ·. l S' F ;g'nJ pm f i~ I ,3 \,LJ '\' '( 7 ! ' : n:<-6 tJ,1l~l'.IS{ -::i1-

; 
' ,,1 I 1..·.1, (rt F l (atij pm ~ ,, 

l t J, l ' ' 1l ' ~ pm ' ' lj~ ·' ' 
j<,__', (.{) rt l..<:" ~ F ?..U -'C~cS 

\C\ I 1') lo '5!1,'v~ ! I &' 
1...: 11 I.. ;j c;. {~ 

, 
If~ '· ) F ,, -am pm ( · ""1.ell;i. 

I --,sJ,q C\ ·.o3 I ' IV! ' 
1.-J I f, ,,; Iii~ n. :ill ll:,31 CA F I ~ID pm I .. ij 

I 1S hl 11,S ~ :% ' 1 ir, 1:10 7__,' i S" @ I -afll; pm J 11 r : F 

I 15\,~ 1_') ~IS, • r j ' I :3 l 1:? {, <e o,n l :il.i, i F ':i( Con, er pm ' 
I ~ \ I i ni I l l • }() I {' fsJ 1 / ; F 1.35e .... ~E LO.I am~ pm ,ij ; ' 

1\) I b 1 31 ~ l\3 
t I i )~ i i \l'rl.-'· 1 ·t: - ,0 CT\ F e,.,t,, II'. ), Ii).,, pm '.Wd I. . ) 

(i ! \'1'1 '<.<.,S' ~l./1 I I l l~ ! i 11.· ll 11; ii (P F · om ~ 

,i 1'1ei ~s- JO ·o;:,. _I ' 1 
:ij l ij 

l(· (}) J/,'IJ) (e) ~- pm 
' .I ·11'1 l F :..?'J 

Total= 

Air Test: '1 · ----- psi for __ .:; ____ minutes- __ 3. ____ psl loss allowed. Tested By: 1- i\ -~----



Project Name: 
Project Manager: 
Superintendent: 
Reported By: "-· " 

[I:]~ Seam 
No. Length 

s-l~--\S -,~ ~(..1, '11 
B~i / C,e, lo 
~<:i ' '\(l ta 
'&i1--f1 s- 3.S-
s~~ '\. l..., S, 

8(c,/~1 \ti 

<i!iS/g-, '""'L..~ 

e:,-y,<:JI '1t. ·$ 

l "o&/'t>, '\. Co 
't:,<\ 

~9-. ~~ 
-I . 2,"' h-; ~~ 

0 \ . <.:>°t ·,& ~ 

I I -1 -':I 

i ~01-3 l '\'-II 

e, ~1. '1.. L\ 

' --,cl( ~1 ~o 

&~l 1'b 't "\..; 
:-n. e.:i '\ '- ,S 

i i J I 

\ Gl 1 t\ 11.1. ~-

I I~ T) '1.'l..5 

I G&\\(~1 31._ . 
J .\ l 

11 .,. 

Total= 

\ ' 

A, Inc. 
sP'----ontrol 

Material: \it) "-,: \\ \\~k S.,...., 9 ~:\\ 

Location: C:i< eo\:< , 

Prl!]lary Secondary 

• 
Job#:S \500 1C1 

other: ---------
I Time l Operator ~~ Mach ~ ijQ;] Test ·Time_ 

II R!:1st 
D.S. Number 

Name/ ID# Tern Speed ]ii. Date Type IN Out ults (NOTES) m 
ll..':~, am ·,ll , Sr1"" o"t__\ ! -fl~.I . S"-H,-)S ~1 1\ll ffi F '-1 \{ ..... 
1,·.4\Q I I I l ! 1,·,31 'C,4 v1 ~ ® pm F 

' 
1~·,J,,'{, pm I I I ! I l.".l\U 'l: '( ~ {e)F I 
~~~ i ! ' l i 1:.:a1 ] ; 11. ffi F I " pm 
~-\,\,I 

pm ! ! ·--!.'."'l\ 1...\"L{(J (P, F \ 
\\ ·,t.\Q --- I 

l(eim pm t '. 1 z.:-:R Cl <_' $~ CP) F i 
[l~t1 

' 1·-0~ ~ (pj ' am pm ! ' F 
l't.;~ _I i ~T:, j; ('{ CT\ I am { F 
11 ·.ss } 

- t 
~ pm I sr3 G\. (e; F r 

" ·.;t:, - ; 
' (e - am 4liiD i \ ' F 

l'L-_1.__'-\ 1 ' "'.);-::i S' J:t-\a l ('p, F am @> ' I ' \1'.1\1 : ; ~ "1: "i b 1: .s I 1 t @ 0-10 (@ pm ' F 

aJ I, I "1'.l.q_ 1~'11 ~F £ I ' ' 1or fr, ~,C<I~ pm 
,, 1 l r ' t 3 .-'-Is ~ f '@rn,' pm \ t ~ F I 
\.:>;I.\J l j I I I ! 3"1'\ OJ ' 

-faiit, . pm. j 1 ' F . 
\\',1.'-1 ~ I . ! I ' 'S'- 3 'ii { (Pl F ltam pm l ! ! ,j 

I;'}~ I 

i 
':I" 

I . I @ ' \.J\ :iy . L-( ; o, F am 'lim i i I 

I ;15 \ l I l ' Li; 1 ti '-\: '5· <Jil F C - 11 1:1.si am <®I lj 

aml pm• S~"' 01.1 l (J 7 5:2__(~-!S" Af Lt·. So y •.s_{ ',p) F J'l.t \-o i·ru.,·/ - CZ ,i\ <, ,\ .k ,\ ) -( /J,;1--\ ~ 1.( ~-t'.ij .. r; : ( +1. , cJ-t J- &) F I i /_ · '>tnm am pm 
--, 'f:x ~( vd ·If" J ,;1'0,"-; f i'. h·v 1-u,) (-rt F ,.i. j <.. ){:tJ»-.. am pm 

'\.r\S 
am ·1]lnJ '-Ti>\~h en\ ljtJ 7 S- lb·IJ Ai 5.;7 e:i:0"2_ ~ F 0 ., 0 'i.,,, ,.J.;. 

am~ p~ J, J. J -~ .J J b. {)() G;os- @ F /O'&,rst -7"'/ '--\,i1J-. . 
..... 

Air Test:'.)\) .., ----- psi for __ s ____ minutes- ___ 3 ____ psl loss allowed. Tested By: H\ -~----



SGS, Inc. 
Sea·,---..,ontrol 

Material:~ 0 ,,,,,' \ \ \ \,.\\) f: S,,, ~ H 
location: (:, r ;.:, •• \.;; ,, l<·, 

Primary Secondary other; ---------
l Time ii ~J Test I ;;;!ll I Test [:;]~ Seam Operator ~IT;;] Mach Time D.S. Number 

No. Length Name/ ID# Tem Speed m . Date IN II Out : Results (NOTES) 
I \) I tJ'\ 5~ 

~1_ ''(_5'. 
01-1 -7 '~; S' 1(, ... /Jt \,: l.) 0 t '.{)) p F : l- 1,1) -· ·~. am !llm ~ ' -'·m· - - b 

~ '\ I '\.ii -:s ~~ ":, I I i-~~' ! l I;;: .$'<:i IJ') F l/~(,(e :) ei, "~ ·, am.~. -~, S ; 5~-
\ J ·.c, \, ' I !l l I 

5";lf 6 
,. 

\; < 1.. ,._ ,<;, l ! l s:s- 1 @ F am ,Ollr, ,v.if 'o, 

I 1rJ1..1._ "\..O J,·u"-'i.. ! I •jj, I l S:J:, @ !A.l am~.!))', I ' !i F .; 

I q,.:i 'J · q ! i ~i ).'l}Q 'i:~ <.~ ' '-i~R ,~ F i am ®'), i ! • . 
I 

u 

:wsq[ril\ l l l ! l S'Ol ""'I.S c.r~.r ·t-1! 1:01 (A \() li~ i F 
~ I i 

.I' 
! ~:oJ qu '\ \ c'\.1. s am pm ! f1 [ ..5 ·a1 CB F ()-lo' ~vvH, 1{:n ' r J l i ilfl.!' t I ' : ! "~ ~: 01{ ~ ] \P1 F 10$ L {" ·i.i.!ll' pm 

~; 
1fJ,J«eOj' 

tn\ ~ o ); l't .... \ l R 
. ,- ~ I i I S':c,1 s-,..:ie; J, F O ·/o · s,.i:.. 

' i {_ '-' am 'P!Jl ! i II 

' L J f I l I i ! am{_ pm ! I. 5-· <Ji (B F I 

i,\, ~ ?,'"Ii I I I ' . 
S ; I b d . I s-: \ l ~ ' '\.1...S, am· ';prrJ l 

irm 
' F r ;, , 

I t)i\~\- \) "D l I \ f $' '. ")D ) \~ @ii) pm ) ! 11! ' l (P. F 

23 lh ();\.{J ¥ . ,r,' 
I l '5 '. J L{ 181 10 cfil pm 

1, ! I l ~- F 

i11 'l~S J .. f3(, l l ! ' I (':11. 'tl1 mu pm f~1 s-:n (P) F 

J ~ J•.1t i l 1~( t S' : 1 C, ~:q <8 .:i::,\'\'1, 1.."'l.S am !iiil) ) ~1~ ; F 

--; ·1..1 I.S <\ 1 \<\ '., ~,$\ I · 1 ~» I \'. )) 1..:oo ~ ,1 pm I 1/J F 
··'J ~) \'C\ 1.; 1 ') i~·il/ f 

!9' l 
''. ~ 7 

\; S7 (p') F pm ,1:Pi 

,l 11'\1 I ' I ~ ' 3;34 (p) '\ 1.\ ,~S ,~ t F an\\ pm ,, I 1 

5-"\..ls,- i~ ~~ t\ "l..,.,5- 1.:.)(, :u~i 
I I: J~ /.1J rn F 'am 'lil1!i h oJlf ~ 

f ?:}'\~ l / ~! ' I· II i: I(;. (j} S(. ~'l ...,_1.,s am @ if~ i F 

,/ sslGt ~l,S "I_;]\ l l !~i i I , ) 0 r;IS- cp) F am 6m ~c. 
~~ 'l'"\,_ )$ ~Q'\. • l1i! i I 4:58 s:o~ (ft .S.t,-l~ ",l' '1!!ll pm I I 

; F 

~') I Ci 6 J '~ ! - -
1..' am pm \l ,!11:i ... , p F ' . 

Total= 

Air Test: S() -1.S psi ror s ____ mlnutes- _ __;;::S'--___ psf loss allowed. Tested By:~\'-~~----



a;, Inc. 
s~~ontrol • 

Project Name: \-l 
Project Manager: --..-_ , , 

M t l l'\ ~ 1 ~ a er a · . ~ 'I-.\ ,. nc.l_;,-6 
locatio . ·,.... 

Job#: ,. . \ o I , 

Superintendent: -----~------ -'-~--,-------

Reported By: Primary Secondary other: 

Time Test 
IN Out Results 

~~ Seam Time Operator !Maclll\ Mac~ I Mach ['Ambl ~- f"Testl Test D.S. Number 
~~ Length Name/ID# ~ Tern Speed ~1~~ Tvpe (NOTES) 
S~l-\.S '1~\11.. ~ ]~~'lpm (..1...\ J'S;G 1 {(i1\!=. s=-=ll=-=l\==/'==~"=( =!i====l,'====¥=-=='F;)=~~,1==, ='i._,;;;,J=1,h=dJ '. L\ ·.S-3 LI,$~ (P) F 

y:51 Ll:.$1 iP'I F 

L1-,s <; 

____ i _-t----+t--t---~-t-=-a-'im ._,,..P_m 1--+----t_l -i----+-1 _1---l-l ____ l;i-:1--':-1::-i._:_ :.+_I ===========::::::,1:1s~lv=· :!!..L!s=-=L;:·-:s=: 
t---+1---~-1~1........,_,, ~1-------" .... ..._· f--"~-;~.__,,_m-f------;1---! -+-+-1 ---It-+---+-+! -\--'--'->"--"--+-"----+-->...e_.c.-+= 1.....1'-'-'h'-,---""--==,--j·-

'<"-· 

1 
! (Ph F 

Lt·,,s ~ :S:a4 (P, F 

S, ilO ,p F 

_ __,1'---_-~_\'.J,..,_1~-'-. 1-"'l-_'1-i_·c.c.~-+-\m=
1
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.___...Other:~ VY\<> ~--\ ~ 
Primary Secondary. Other 

VT=Vacum Test 

Repair Damage Seam#or Location 
Number Code Panel# 

1...0\ ' \\-n-1.<:i...«' \ ~ ~\ c..l, 
:)~ i i.., \·'\ '\· 1..c , ~~+clri ~, T \)-'\_<,.\...\L. \ ~\\ ~- t\,,. 
~'\ \ \%-L\~ \\ \ r~ \-<lA 
":!,"l t:;., 'I\.. '-\\,, \~-

I u· ""-'"-~+ o+ ti"'~\,.() ..... T,. ._ .... \.. 
)"1 lf ~\-)'\ \5 w.._s\ <!I l !:i.l'\dt,ll-JS 

~ - 'J.11>-l'\·'t.o \ {>~+c.."' \ 

')' ' 
3·-~~-"l~ . \ f>A 1--, l 

:\ ') \V\_~-"L "l..o -'1...\ 'f\ ,~-'1. L\~ <;;a\.{.\.. 

1.i \Iv Q.. 39\-'""l,~ -::1. \ 't\o ,-,\\... ~i;; C.oi'.,.._.., r-

3", w~ f'-~"') ~\ ~\.\-~"" C..tl..r "''-"' 

'--to w a '<. '-1-1.) .f 'l.~- 'l.,,' 
,.,.,.,... 'l..l +-~ S'" \ r.~.J'fk 

• ~ "·-- LI.\ w~ 'l.<:.-"L \ s'...,.;) ... +i... 
)'--\.1-. l" 'l,.\ ·'\. "1.-1.. ":.\ ' t'<!>\.L\.... 
43 \ 31-1..."\.- '-l \ f ,,\.L. \.. '\.\ 

'-\'-\ T .)I. '.lo -1.7 \ ('~\c~ 

~ p 'J.c-1.-, \Cl' <:.uv :I,: It,; 

'-:\L r J._ \~
1 

Sa, \L 

l-\1 ' 
'1..\;)c 

' 'f ti. \.c."' 
4~ T 'l..0> ·"-' - ~-:.+~ '1..(, ·'"l..' \ 

"\" ~f .!..\ I ·~ C. wlok <,~"...,._ 
-1.:., j(, ·'l'o ,, \ 

So ~~f 1..11 - i..o \ ' \ \ II 'l.1:>i;'-\ I 

:s \ Ii L\ \· "'l. r \ \ ~ o.s\-
s1.. T '-\ 1-~ '1(, ' .Pa:ii-(h 
s~ \"' p. 4'-"ll \<)' 1).1. <..S 1° 

-.S '-I .,. ,:3'-<::i,s-ll> 
\ f,\\..c..,\.. '\lo 

s.s· 1'" 
'-1<>·11,-:,'"I 

"\I.. . 
- rrJ.~" ) 

r c.. ~\s~ '\.<,·'Lt f.>\S-.3 , I'::)' $-:) v\. I,.,. 

Vacum Test: PSI for Seconds. 

Damage Codes: 

Bo-Bum Out 
CR- Crease 

. OS-# Destruct Sample 
C /~~ - Earthwork Equipment Damage 

• 
1 _ Fish Mouth 

c:S- Exposed Scrim 

SI - Subgrade Irregularity 
RW- Roller Wrinkl·e in Seam 
WR-Wrinkle 
WS - Welder Restart 
BL-Blister 
T-Joint 

.ST=Spark Test PT=Probe Test 

Repair 
Type 

1 
1 

l' 
T 
f 
f 
t 
f 
( 
f 

r 
\l 
\> 
'f 

" ,~ 
~ 
~.) 

( 

f 
p 
\ 
r 
f 

t 
(' 

f 
~ 

Approx. 
Size Test 

'\c{ l.. VI\ ST PT -
'"bC) 1rr ST PT 

'\.x.1-- \ T ST PT 

1j.7 \:l" ST PT 

)'lo\ t. \[T" ST PT 

'l.J..1.. vr ST PT 

l..x.'\ \:T ST PT 

'l..;....-z. \T ST PT 

l-\:,t,. "L \T ST PT 

'\.:,l..'1,. \,T ST PT 

~~l ~ ST PT 

S'll.1 \rf ST PT 

1..·,(t. \[T" ST PT 

~1. \ T ST PT 

1~..3 \TSTPT 

'\.-:,( (. \;l" ST PT 

'lx,'1.. \tf ST PT 

'"\:x) ,rr ST PT 

lb('t_ \if ST PT 

L{""L \fSTPT 

rx1.. \J'" ST PT 

S"x t \Jf ST PT 

l..\'J \ r ST PT 

1..1' )- \fSTPT 

"lx 1_- \if ST PT 

'l'll l \TSTPT 

L..X. 'l_ \TSTPT 

., !l (. !1°STPT 

Probe Test: 

Repair Types: 

C- Cap Strip 
P- Patch 
8 - Extrusion Bead 

Test Data 
Results 

C'h F 
F F 

Ii F 
ij F 

F F 

F F 

F F 

If F 

~ F 

ir F 

Ff F 

~ F 
p F 
p F 
I F 
F F 

F F 

I F 

F, F 

I F 
p F 
p F 
p F ,, F 
I) F 

Jl F 
1:1 F 

( \ F -
PSI. 

* TOS - Top of Slope 
'"*BOS-Toe of Slope 

Date 

Jt:1.0,.,s 

i 

\ 
' I 
\ 
i 
i 
I 
I 

I 
i 

I 
I 
I 

I 
( 
'·· 

I 
l 
I 
I 
I 
I 
I 

I 
I 
I 
I 
J 
~ 



SGS~ 1.nc • 
. . Constnrcti<lri Repair- Report· . . ' ',,, 

Page: . ~ .. · ·(•_·.·.-.• Qite; -_s __ ... ,._..,.6""'"._·. _-_ ---\ s-;.' .. -)."" •.• ~.,,. 

Jpb~\~~19 

_Primary Secondary: 
. ; vt=Vaculn ,:est . 'sT=Sp.irk.Te.iit 'PT.;Probe fest 

Repair Damage Seab·f# or, .· toc:atioh' ·- Repair Appr6xa . ·rest Data • ' · 
Number , Code • Pariel #. . ·'··/ Typ~ . Size . ·.· . Test ;. • Results. Date , 

s 1 · ~-.~ .'.\.c.. \\.··( : )~' ~;_Jr~ ·\, g: ';\)("(.· ·1~rsT-P'f .. P F -s-w-,s 
' :S" ~ ' ~- . .. 1:~~-~ '. :"-T : I J" !\.el;L. j- t ST PT ·p, F . 

,\4 : T pf 
~T,PT p .F '., ... _ ' ··: \.r'sT:PT. 

, .... p F 

)~1_ ._ .-. VT •sT PT 
'··;,;J·;;_--,; .... ---...+------+----------+--------------.-.--.------,---,+,_.., __ ...,... __ :,...,.,.+-__ ,..,,...--,-,-.' -+----,P F 

' ... ,. vr.STPT p .F 
•, ... , 

: .. ' ,, .. , :,. ,, ··" -vr,ST-PT p' F 
.p i=; 

·:,, ., ·,. ',.,. - ., 

,.- , . -VT ST-PT 

p F, 
·.· 

., 

. , .. ,, ,;. ,. " .. ,.,:' ·:: 
''' ,;., 'f 

.· ';•, 

·, 

. '; ,',·' 
' 

' ,·' 

', ' 

'•' \' .. 
·.···.:' 

,, 

,,, 

,-,: :, . ,.•,, ' ' ' ' • ... , ... 
" .,. ·.VT,ST·PT. P :f 

" ' 
•·· ,, ' ''., ·vrsTPT· RF 

: 

, Bo - Burn Out 
CR :..,Creasr 

- : :-

. DS:.#:De~trucl Sc1mple ' 

· c· Cl-_._:~-~ ~- E_artnw_ o ___ rk Equipment Damage 
· -~ · • ·--· 1- Fish Mouth . 

· ·· .\ d- Exposed Serini · · · 

·,, '" 
,' 

., '' 

., 

Seconds'. 

SI .:. :Subgrade lrr~glllartty 
RVV"- RcillerWrinkie in Seam 
WR -Wrinkle ' 
·WS -WetdJi-.Restart 
BL -~Blister 
T.,. Joint 

,. 

," 

. ~epa,ir :ryp~~: _ . 
c -Ca,p Strip 
P:. Patch ,:. " e 

·s ~ ~sion. se;d , 

!' TOS -Top of,SJope 
·~ BOS - Toe· of Slope 

' \ • < 

p F 

,., 

.. , 

' 

;, '·; . 

:-

'' 

• 



SGS, Inc. 
Construction Rep;;1ir Report 

'c· f ~•d Name, \'l.oM<..- sh-K. .. '1..<..c, \: \.. g,.L HOPE 

.. ,PrOJectManager: l;,r'!l.c:.y \11::)f'~"~ HDT 

. • I...\ . Page. , ~ , , 

· Date: S~~ · \S'.' 

Job#:$ lSO~\ o 
,. 

Supintendent: 2:s:.\:. \, ol~ P.PR Thickness:, <:co. __,;;;.._----;.--,,--

__ _,Other: S' """'e\-b 

Prii:nary Secondary. Other 
vr=Vacum Test ST=Spark Test PT=probe Test •. ' 

Repair Damage Seam # or Location . ·· Repair Approx. Test Data 
Number Code . Panel# ·· Type Size _ . · Test Results· Date 

1.) , ·}·"· S ' 1 
\ r.._ t.l"l/. (1 ".· ~,'"\ .. ,rrsT PT VJ"·'- 'I..\ S' t\~A\....\- .'\.: ~o.!o,t' ~, • ,) ~\.$ L1', L . 

""" '-+'· 10~1-~\C,, ,,.._ I r., n.,, \ . > ' 1 ., , , . II · l..l\1 <~. rT ST PT , 

·.~(!). ,· SS-C.'-1 ~ \ . , 

.C\ .\ T ss-<.1 
'-.'.> " l 

_..,.,.. IS-I~ 
' '\ ' '.(.">..,(.'l_ \ 

. Vacu_rn 'T"est: PSI for .. 

· Damage Codes: 

Bo- Bum Out 
CR-Crease 

• 

OS-# Destruct Sample 
.,..,.-:i,E - Earthwork Equipment Damage 
vM -Fish Mouth 

ES- Expos~d Scrim 

' ' 

. ' 

.Seconds . 

SI - Subgrade Irregularity 
RW- Roller Wrinkle in Seam 
WR-Wrinkle 
WS - Welder Restart 
BL.,. Blister 
T-Joint 

'f 
'( 

f 
p 
f 

•, f. 
' t'_ 

f 
r 
f 
r 

.f 
~ 
~ 

r.-
.~, 

f 

f 

"1,q 

1 >1...:a 

b() 

"1..:xt. 
~(l 

. . 

\.,)<.' . 

,. 

J)(.c.. 

1-x, 
'\.'>(, 1 
'b(\... 

'1..~1_ 

')..~"L \J ST PT 

Lt.:u \J'" ST PT 

\.'l( "") "ir ST PT 

l.f.i-."2- V ST PT 

"Li'-"\. V' ST PT 

1..'J(.1... v· ST PT'. 
'°l."11..) (V)ST PT 

. P,robe i:est 

Repair Types: · 

C-CapStrip 
P- Patch 
8 - Extrusion Bead 

* TOS-Top of Slope 
**BOS-Toe.of s·lope 

p F 
P. F 

~p F. 
p F 
j:, F 
p F 
p F 
p F 
p F 
p F 
p F 
p F 

p F 
p F 
p F 
p F 
p F 
p F 
p F 
p F. 
p F 

. P. F 
p F 

PSL 

1 

/• 

' ;, '' 

'"L l, 

> ~ 

l 
:i 
~ , " 

t 
, i 
~ 
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SGS, Inc. 
Construction Repair Report 

s Page: -------
Date: S-1.. 1.- \S (~,~~eject Name: \\~~ <-5t~ )~ . ~~ I ; + c.. f aa}s 

~)roject Manager: \ { ~ c.. 'i (pl'5<'l "" . . . . . . . . . . 

HOPE ......... _ 
HOT Job#:.S ,s.olo 10 

Supintendent: ~~)q v ciJ,4-- .. 
t------l 

i-------tPPR Thickness: pO 'M' I) 
....._____,Other:S M~o~h · · 

Primary Secondary. Other 
VT=Vacum Test . ST=Spark Test PT=Probe Test 

Repair 
Number 

\ c;J l 

'\0~ 

· Damage Seam # or 
Code Panel # . 

--,.. .. ''-l·l....S 
l .\:\. 

f0 \s-1 '1. :?,- -, "' 

T 
"i .,_.., l 

.• 1..'3 

':"\ 1,1 'l.. 
~o ·C.l'(i-' • 

Location Repair Approx. Test Data 
Type . Size . Test Results Date 

p "l...·•(1.... \/"".ST PT . F1 F 

\ l \J STPT F F 

f L\:,(,;'1. \J ST PT F F 

~.) · li-"1 \I'" ST PT F F 

\ STPT F F 
\i"STPT FF 

'\IJ"STPT' F.F· 
.. tsTPT F F 

vrsT~· F F 

G
. I \ I Yc\.a , , ... , 1_ .. \ c' ·s , i? I° ~1....., ) tr ST PT f F 

·. c·> ''
1
).._L,._· --1-· ~ ........ ~ .... · --+-\1...,,. l, __ -...,.1 ..... c.,_. -t--1.=·-~ ..... a ... i,.;.,...:\-.., \_. . ........_ ______ -f __ ·r __ · _. _...,_'t.:.~""-'-il.)..i-· -'+-'"-ST..,....,..PT....+---F+-, · ... F..,;.,· t--+-----t 

.... _,,,\ \7, ·, (.:,"?-..,J·'l'i • :,- ()~\c.\.. ·~ '\.."'i.'"\.. WST PT F F 

\ \(..\ .. vn 

\\.~ T 
\ ,.., 
\\~ 

'\ v\ '
c' . · ..•. '---!1..s\" , 

\"Z.o 

'"'-'. 
l"'l. 'J .. , . . 

~ S c . .:,f Q• 11 '.l 

Vacum Test: · PSI for Seconds. 

Bo-Bum Out 
CR-Crease 

.. OS-# Destruct Sample 

Damage Codes:' 

( lrt;,F: -E~rthwork Equjprhent Damage 
__ )- Fish Mouth . 

· ,_,~-- Exposed Selim 

SI - Subgrade lrrE!glllarey 
RW- Roller Wrinlci'e in Seam 
WR-Wrinkle 
WS - Welder Restart 
BL-Blister 
T- Joint 

, r ~} . \i '" ST PT F F 

. ·~ • ~'\.. \Ii" ST PT: . F F 

f · Si 1. ,r .. sT PT•. F F .. 

~ · l<ix '\... HST PT. P F •. 
f 1-\~'1. , T ST PT P F 

·\I) lj-1 , IT ST PT F F 

.. ( 4j.'\.. .'TSTPT FF 

Probe Test: 

Repair Types: 

C- Cap Strip 
P- Patch 
B - Extrusion Bead 

* TOS - Top of Slope 
**BOS-Toe of Slope 

PSI. 

• 

• 

• 



SGS, Inc. 
Construction Repair Report 

.,,froj¢~ N~m~: ·l\u~'.' c.·~ ~ Ke · 1._c~\; ~c. t6~.s 
·t. \ ' M - \ \ .. ')rOJ~. anager: \ "'-'. Q...,·."'"'y~...,.,=r_...s .... ~ ..... D.,__ ____ _ 

,--s. upintendent: :n_ ;.~ \ 

HOT 
1---,--'-! 

PPR 
t------1 

Page: . (, 

Date: $-'L~ ,i 
Job#:~ IS<lc, t<;> 

Thicknes.s: ~Q M~'H . 
I~,.._ ... ,:>~.,.._.___..,., 'ra;eBl-"J..-·::t::~. - .. ------

__ __,Other: J r.iauth 
Primary $econdary. ·Other 

Vf=Vacum Test ST=Spark Test PT=Probe Test 

Test Data Repair Damage Seam # or Location, Repair Approx. 
Number Code -- Panel # • Type Size 1---T-e-st-----,.,-R-e-su..,.lts--.--D-a_t_e --1 

P F 
.. ~ F 

:, F 

::, F 
::, F 
::, .F -
::, F-

1::, F 
:, F 

I'. F 
-F 

::, F 
::, F 
::, F 

IP F 

\ -P~.\.c\. ~\ ,r.,,,. ... l {) ]j._l rrsT.PT 1> F 

\')")._ Ii I I f, 'rf ST PT JP F 

\, ' 1 f \: 'n' sT•PT '> F 

. IT ST. PT 

IT ST PT 

1 " ,, f I h" ST PT .. 
\\ ,, ~ ,.,. 

. c IS& :IT PT 

PSI for Seconds. 

Damage Codes: -' · 

. Bo-Bum Out 
CR-Crease 

. OS-'# Destruct S~mple 

•

. FF . ..,,- Earthwork Equ,iprnent Damage 
l - .Fish Mouth · 

.;ds'- Exposed Scrim _ · 

SI - Subgrade lrreglllarity . 
RW- Roller Wrinkle in Seam 
WR-Wrinkle 

_ WS -Welder Restart 
.BL-Blister 

· T- Joint 

Probe Test 

Repair Types: 

C - Cap Strip . 
P- Patch 
8 - Extrusion Bead 

* TOS - Top of Slope 
- BOS -Toe of Slope 

, -F 

~ F 
: ~ F 

I .F 

PSL 

,,,-,,,, 

I 
,_ 

. I 
.. 

I 
I 

.. 

" 

,· 

-. 

' " 

r 

;. 
'! 



SGS, Inc~ 
Construction Repair Report · 

Page: 7 ·, 
(,-.·Project Name: \'t,n • .,.~ 5it1;\k,, "'2:. c,,.\~ ~~ f ~"~s 

Qroj~ Manager: \{'f.1.c:.y \. ,e.cc;o 10 

Supintendent: , ~ ... -uD"'"'\-..... _\/......,n-.l!~f-':T.___..;..;._.;,_-,---

•,I·' 

X. . .HOPE 
' . 

Date: S-),.~·\$ 

Job#S , so-., , C) 

Thickness:. bO .. 
HOT ~-
PPR ~-

' other: 
.______, -------

Primary Secont;iary- · Other 
VT=Vacum Test ST=Spark Test PT-Probe Test . . .. -

. Ri:'pair' Damage Seam# or · Location ',,, Repair Approx. Test Data· 
NumJ:>er Cade · Panel# 

' 
Type Size Test Results Date 

\sq . 6)k~ ~1..-qi ~ ~~ S.e:".\ () {. ,,.,_ ~- w,~ .lVnST PT .U'i F ~,.<. ~-.1~ 

'\<o9 D\s..;.q · C\°'- \O"\. ,K\ s-~ ··'!:.:~ ~ ~.:.cJt,. 
.· 'f '-\)q p F ,,- ST PT 

t~ r \ 
l\\\•\C>S' 
'q.,~ •a. "l. ,, r r.:.\~\.\ r . 1~7 ,,r ST PT p F 

; 

,<..1 6u C\C\~. \ 9l ~1' ct c..\:\ S .\of;) r t? p C)~ l..1...l.: 'rT ST PT .F 

\Gj I \\"\·\~S - f> A+;,__\..,; " ~ "'l~l... f' F 
' , .. ' - \ I •rr ST PT 

\ G'1 '· 
~-•~3. 

3"..'\"' -r 1 r \!.\ + c.~ f> ~XI rr ST PT 
I 

fl F 

' \c. .. 5: l .. ~:\ -~OL\ 
"'. s.- 1 pp~""' i J y_r'") rr ST PT p F ,~, ·.~C) l <)1 · 't-.4 \S' So <1'\- \-. 'f I..:~") rr ST PT -P F 

~~ 
'' 

IS"' n~-c1-( f '\:,I.)_ F \ .\, 1 . la3· loi\ rr ST PT :, 

1.·,~ 

' 
I Ila-"\~ \· ~~-h-~- r '\j.. \., rr ST PT :, F I l \.\. ' 

"~ C\ 'l"' 
\I~ 0·\i>'-\ 

. ct.s ' 1- ,· ~ 1\-\, ~ h ~ ~~ r ~X\. fr ST PT ~ F 

'\1o e ,;,~~<-' 1\1-\- '\ ~ S.w , ~ \\S ·i:.n ,,"I. r '\.~i.._ 
II 

F . . t.C)./' r"\-<.C' o"{· VT ST PT ff' 

• 

G e I '1 ( ,\ 
11) · ,1,:,•, 

' {) ~ h:.\-.. ~ '\)l,"l_ rr ST PT i:, F '· \0,1.\ , 

r ·~ '"\'\_ \ .... 
\t>~•\O"°\ T· ~ "'''"' ' '\.i<,:i ,r ST PT. :, F \.1)1,1\. \-:)'I. 

,J ') i \' , .. 1 ·\"'~ 
ID'\' \0.3 \ r ~+t \.. 

.. 
~\s_;·\I:) "',"1'· 10 .. \r~ t)\s . \.' . ...._ I'• 6 l""~l l l LI \i,\ C,- ,.,. ... \Q. ~ \ n . o~ 

\ "1S \ "\"\·\ 0 <:> . 

' r~+c.\;. t'!,(,-,.1\ '\. 

\1\.i_ ''->.;!fl..._ ~ti,,- ,:l;)IJ \5' 1'o 1.rf' \ k . '• ,, "\ \ 
,«i- ,~ \ \- -~~\e:.\ . 'C\'\ ··. ., ) 'l" ·, . F~\ · I Cl'l:I 
s~··<;'I:\. :1- r~dc\:.. 

·.· 

I ") °' ~ 
, .. o :, \'\. . 

")"), ")<; ,"'\ t, 1 ~l)~t_\.-

\~cs· ' ,···· ,.'. 

~-{\. \\1.· \01, .. · H:)
1 s~ ~\.\~ 

' 

1i\ ~\'1~ 11. ' p ~ .f.c"' 
-· 

' .,. -
' 

,,.,. \\1. . .. i l~\C:~ 
,, 

I~) "\"'\ ·."'\"\ " ,'\~ ,,, 

J N<.-\ I 14:..r, f l)\<-\ \. .s' S .. tAh'' 
.. ,~4 r+~a \Yll '>t I· \·\) ~(~¥" ""T · .. -t.«:) -.... ,, .Su,..\\.. 

,~~ .T \i0-1 l 8 "T "\) --a'-1 
IS~ ~~ 'd~-w, ~· Suv~k 

Vacym Test: P~I far Seconds. 

Damage Codes: 

Bo -·su·m Oµt 
CR-Crease 

SI - Subgrade lrre_glllarity 
RW- Roller Wririkle in Seam 

. OS-# Destajct Sample 

(
.-(-·S::.~ - ~~rth .. war.k Equipment Damage 
, ·· )_ Fish Mouth · . . ,J ' . ' 

'-d- Exposed Scrim · -

WR - Wrinkle . 
WS - Welder Restart 

· BL- Blister 
T-Joint. 

r 
f 
~ 

~ 
~ 
r' 

f, 
f' 
f 
f 
r .. 

f 
f. 
~ 

1?() rr ST PT 

1..+-1... rr ST PT 

3-i, .. "\ ,, rr ST PT 

3,:A ""\. IT ST PT 
~1. n" ST PT 

.'un n''ST PT·· 
1J( "\.. 111' ST PT 

'lx.1._ i/T ST PT 

1.X"\... i{r ST PT 

"\;I(\.. i{r ST PT 
14x~ ', ·' 

fir ST PT 

5~1.. iJT ST PT 
)'XJ i/T ST PT 

1..-,q_ VT ST.PT 
...,. 

Probe Test 

Repair Types: 

C- Cap Strip 
P~ Patch 
B - Extrusion Bead 

• TOS - Top of Slope 
•• BOS -Toe of Slope 

.:, F 
:, F 
:, F 
:, .F 
) F 
p F 
p F 
p F 
p F 
p F 

,. 
p F 
p' .F 

p F 
,1:1 F ~ -1 <\-)S 

PSI. 

• 



SGS, Inc~ 
. Constructio.n Repair Report 

•r-'\rrojec:t .Name: \\<:>.,..,..,c._~ \~ \t_;c.,. ~'-0.\i \.t_ ~ 8 N) s 
'--'-'jProj~ M~nager: \ :f ~(. 'J \ M' .s Oi"'\' 

Page: i .. '. --=--,----
D~te:.$-'L:i,'-' IS 
J6bf#:S \S.-oo\ ~ HOT ---Supintendent: · · ~-· _· ~-· :o_• _\J __ ·o-.~':2'· _\: _____ _ ___PPR Thick~ess: ~~· ..,: \\ 

.____. Other: 'S, v,.._ ,=4 \.\,, 

·Primary· Secondary. Other 
vr=Vacum Test ST=Spark Test PT=probll Test 

Repair. Dani age Seam # or • Loc~tion . . . Repair Approx, . · Test Data. 
Number .. Cod~ ,Panel# . Type' · ~jze . Test ··. Resu~. D~te · 

~-:_, \C\C\ .. "N<\ 1:-1•\'\.1.. \~
1 

So,~\.. f. ;i\n:. Yr~:PT ). F 

....... __ ) ')_oQ' W't\ l\.).\'\.."l.. ·. fi...' .,r.;,,-~\ ... t:,c.'llt.<>1,,~,<:~ ··e ~'"'.9-"i. vtsTPT ·) F 
• 0...,~ 1 n c,i:.f" :~.,~'~1 ~ f<:i-. .,., -:r -t.. · v{ Y\o A\ o" toe.rm . (' t <:1~1 ,, ,. sT PT ) F · · 

Vacum Test: PSI for 

Bo - Bum Out 
CR-Crease. 

Damage Coqes: 

•

. l;)S-# Destruct Sample 
,,.,r. --,'\f._E - Ea.rthwork Equipment Damage 
~ 7 FM - Fish Mouth 

ES- Exposed Scrim . 

Secc;mds. 

SI - Subgrade Irregularity 
RW- Roller Wrinkle in Seam 
\(VR .:wnnlde .. . 
WS - Welder Restart 
BL.., Blister 
T - Joint 

Probe Test: 

R~pair Typ~s: ·· 

c,._cap strip 
P- Patch · 
B - Extrusion .Bead. 

* TOS - Top of Slope 
**BOS-Toe of Si9p~ 

PSI. 

.. 

. .. ·.· .. 



SGS, Inc . 
. Construction Repair Report 

c;:~rro~ect Name:\-\' ·".\t5t'4)hr 1-~1.1\ ,'-\:-( , e,°!V't) S 
~~,/PrOJect Manager:~;. c.. 'l \ I) f s,, lOi . 

.HOPE 
1---."''---I 
___ HOT 

Page: ; 

Date: (·I-15 .· 
Job#:~ \ ~ou \ l> 

Supintendent: i cb . I/, 1. "-\-.....;..::.......____.,,..._._"o+-:;-------- .......____.PPR Thickness: [)l..) lm • \\ 

.__ __ -1 Other: ~ J'l:>\rnt\,,. 
' 4 

Primary Secondary. other 
VT=va·cum Test ST=Spark Test PT=Probe Test 

Repair Damag e Seam#or .. Location .. Repai r Approx . Test Data 
Number Code Panel# ... ~.,.,, Type· Size . Test ; Results Date· 

''11.5. ~ 'fl.' P-,o~ C..re.st -o{ 
' . . 

t__~ C''/\ (. (' (.v} 1..~Lf 'Cvn ST PT {FJ {;-\_; lt; f\ .w F 
,, 

\.N 'R ~\\'l.. \()~ cc~A C)t \\;t. e:.v\. \~tr·· ~ ST PT ,\5 ':-uG ~ t\ r-"./\a..r- F 

~11 vJQ._ f.~i.:i fro.v1 \Oki \~. \'\ l:. (l.'>t"' '-r l'Q T,.' C.v+ t.tilf VT ST PT p F 

~\"Ii. \A-0. p;~~ ["\"~ C c_r~ <\ t\-f "',(; 'c or.-.. If' cvi l <- Lt VT st PT p ·F. 

p~G11 - ' 
-

si.. F . '\._\ c... \.N'f2 ,~R e. C '{°\I(:_ r~rv'\.LV"' r__..;\.- VT ST PT p F 

'\.. '\..1:a \.,J 'Q f, ~'l \I:,{)·(:\(;. . :f\ ,\.:_ <..~(AH" 
. \.~/ . +,,. ' Gi.l. (.Li~ l 'LLt VT ST PT p i= 

"1."'\..\ W"{'( ,r. t-\ 9i ·\ {\ .f) a.\ ~-b t,-,... \~ $1':, <..ut l~ R_ f' 
. ,• 

C..5~{ (\ "t..'I' VT ST PT. p F 
'\1.._ "\_ . l/1.1 ,a P~,c~ T~-~ l>t .. ,,t Ceit.,.,, C" ~11. \ I.} .$,b,,. C.v+ IG8:° VTSTPT p F 

'7°l.'1..3 h/Q '\~. ,~~ Tl\~- "!:l~ .J-\ t.1 ·t1ar".r' t l\ \~ .1\.1\.'\ <.v\ \~i,.,f. VT' ST-PT .p F 

.. "'\."'l...-..4 Cv\ ·PJ:\'."l. th- <'\'l.l °II., °'"' tc, . f'-'Mf 
I 'l tJ, 1.1 ·. Vi" \'l.Lf VT ST PT p F 

.··,J( 
f! °"~ . ,~11 :\~ +-.. I \

1 
S ,.,·.~~"If · . I ., VT

0

ST PT F. 'l.'1. ~· fro lit\; 10:s °' <.v, p 
.. f-1 '-( tr ar" &ifi V.. ·~ ~\Jl',\f \'t s w. <:..\.i\ ,1-Lf VT ST PT ·p F 

• 

0 • 
'l. ')_(., c.1..A ~ () "'' '5<~= 

't.'1.. ') c.v\: .. · r. \11 tC'ISM I\") I II~ I\~ \(l \,' 5 'S" ""1"' c.Jr \'\ L-f VT ST PT p F ,'' ,,(\ I, 

) 
CI.I{' P-,i;IL ~(<:,(YI \o,:,t_'''" ~" h" (\ ,s, '::';'f <..v+. 11.Lf · VTSTPT' )·~1..·~·· \'\1:1 .. p F 

h:::."' 

")_-{_ <; (v\. V'-.S i v~:JdL ·o" -~v,,,...t 
; ..... ,'; 

t1b C. v+ P.~1h~ · 'f'\.:\J :,..., \'\t $'\i.~-l' . ' ,J.:~- Ill'\ !.1'-l,.,.j. 

' 

.. ;• 

'. .. ... 
. · 

. 
. 

,. ·, '. 
·' 

.. . .. .. ' 
. . 

Vacum Test: .. PSI for . Seconds. 

Damage Codes: · .· 

Bo-Bum Out 
CR-Crea~e 

. c· DS-# Destruct Sample · 
_ c·~":c)P _ E~rthwork Equipment Damage 

~~_,,;M - Fish Mouth , • 
ES- Exposed Serini 

SI - Subgrade Irregularity 
RW-RollerWrinkle in Seam . 
WR - Wrinkle · · · 

WS - Welder Restart 
_BL- Blister 
T-Joint 

.. 

. (i}· 

,, 

,,.· 

'. 

• I -,_L.F VT ST FT 
1t.Lf VT .. ST PT-. 

VTSTPT 

. .VT.ST PT 

VT ST PT 

vt ST PT 

VT sT Pi" 
VT ST PT 

-. : 
.. VT, ST. PT . 

VT ST PT 
VT ST PT 

. VT ST PT-
. ' . 

VT. ST PT 

VT·sr PT 

Probe Test 

Repair TyPe's: 

C- Cap ~bip 
P- Patch : 
8 - Extrusion Bead 

.. Tbs - Top of Slope 
•-:BOS-Toe of Slope 

p F 
p F· 
p F 
p F 
p F 
p F 
p . F· 

p F 

.P F 
p i= 
p F 

.P F 
p F 
p .F 

PSI. 

• 

















• 

., 

Primary· ~,-Secondary· other: ___ .-----
' .. " . ' Mat~rlal:~CJ, M;.\\ \\..~ts s 1V'Dc.>~\.,, 

. <l?fi>re~ld'.T;;t') rJoestructlve Test . , . . . .· .. 
.-. PecilTe~l(E>dr.):mfn .1 . ' ppl PeeFTesl{Fusfori).~ ,. ppf . :,i~earTesi mlm \"\. \ ppl · 

co,upon,4 C~up~ri 5; ;Coupo~ f Ci>UP,~"~ 
1H:.tJ~tf:i:t:.::;'..;;(;/\~}::-;;;:::'. ·. 

, A/ B : .A'/Br .. {Shear; She:arc Results • · Notes . 

. ·.'I'. 
- I . :,.I 

· ,Last Sample#;_: :-· -'-~"'---- · cin {Date): .· -"---------
Note·s:· ~---'-..__...;._ ___ --"-________ _.__ ........ ___ _ 

• - '\' 



• 

.· - .S,INC, . 
( . ·\""" .. Pre-Weid 'f"j"ltive_sa·mple Information 

'-/ n· \ ----
PraJect·Name: \\1:1........._.,.)'t 1>~ ~~i,\",'\.-L '\-OY\d.S 

Pro. I•':' Manage,: 1.-., e, y \1't ~..,. · 
Superintendent: . B N):> vo:..._. . . 
Re~orted B'y: "-.. <'"' n ~\\.. :t'c :Plie7vn:t;o _- . 

Job#: __,..;..--------'--_..___ 
Primary secondary other: -----

Material: -------

D.S. 
No. 

.. 
'I ; I 

I 

-J ( 

'! I 

I I 

I " I 1 

I -, 
I . I 

, . 
. I I 

I I 

I 1 . 

I I 
- I I -, ;/ I 
. I I 

·Samp_les Sent'Via: -------- Last Sample#_: -----------,-,-- On_(Date)·_.·: --~-----

Notes: ----------------~------





••
1 lnc. ~ ""ontrol •• 

Project Name: \. ·., L.,a\.t·L ~UI'.\ 
Project Manager: ----\ &-,~, -1~1~~----

Job#: s \S'C)~ \C'I 

" 

Superintendent: 1 __ _._,.-,--=--,-------
Reported" By: t · -; Secondary other: 

l ~::: 11 s~:~ 1 N~~;~·I~# ~l ~e~~I ~:~~ ~IQ;J[I:l IN Tire Out 
I Test 

Results ======'l==,=====~=======~:=.====='F==========;==. ===. a,;=======;=a::===:;;/a=====ll~~-u ~ 

S-1'-\,,s l'l... ...::,fl"' ~... 15., 1 ~~J,S-,.c:,-\s· 1\1 Ji1\) 1::2,.s ® F 
t-,--,'l'---'=---+--, /_y_\ _-t-~---,.,cP,':="----'-"'--l---,---,------1--r--r--...--+-~--1---t:i, :S-\~~ 1 s I \ t ·.1 L\ 1 u ·, '\ q, \.P F 

l""-;_-,_s,,...-i_,,--11-\_l_.3 _____ 1-,-__,_~--1-----+----+--+--'--l-+--1----t;f j I I u : u <Ji F 

______ -1_1 "'---+----~---------'--1--1----11 I L ~ ·. ~q, 
1

~
1 

•• ) 3 \!!, F 

D.S. Number 
(NOTES) 

.1---.---+-S_J_c._-+----=--'--l--+-----1--;.--1-l;.-
1 

---1~•--1----1~~; • ! \\):il, .. "'\. (°'R F 

,__s_. _\ -..1._-~\::;---;--5......,1_1 _____ _.,...~~--1-I ~---;--I --1--;-l---+:-_l ____ -1!~~:.---l'-l--1--+-! ~1-----+--1 
_->_.._ 0_1~.....:(.--P""" .. --=-F-1--------1 

I I I I [ ili!_,r_. '1 'i 5"-1 5 -15· 1 '\ \ 1 [J \o·.'-q lr:::i·.'.ic.. (] F 
1--.....,-i--.h&c--/.....,.Oj'----+-----"--'-+--+------+--i,---+--el--t--+-l------1:i~ I ) ~·-1 b ) 0 · .. '-\ I (P; F 

I 
·• 
i t r 

l ' i \6 : 1 \> \(\ : ) I (p,_ F 

l 1 ! JQ, l1 \0~1'( \~ F 

l 
I 

i 
t 

~} . I I l 
~ l 1,::i . 

i 

' i 
I 

I 

l;~~ 
I ._,) I I ( °\ ·.~r~ (r. B (Pl F 

I '' 1 1 j I ! , ~ 11 : (j~ 1, ~ ~ 5- '~) F 
' I 

' I ,. Yl~ 1f>1 F 
! 
' i 1·-u CPI F 

l ' ' I 
-

t. ·. I u ij F 
t 
\ ' t ~'.oJ (p) F 

1 ' i 'Ln ~ F 

J i 
i 1:, 1)1[ (P) F 

I 
i I 

' 
1:0 I (,) F 

I 1 

I ·.: ;p @ F 
j 

,! ' i 
i I i1-5 ~ F 

,::-

psi ror $' _ _;:::;__ ___ minutes- ---~-___ psi loss allowed. Tested By: __ \-:_..,~-'---

0 



uuu, "'"· 
SJM!m Control /' -~ 

Pr, . Name:. \\·c."'"'-,-=-"-:;.,.,_\.,_,"'..._\,,=.,._.,. ____ .,..__\.,.__ __ _ 
Project Manager: \r ~, Y c c 

O 

1 

Superintendent: \\,._:: ..>JDD.\r.,O!:-. _ __,,,t--'--i-"-,-__,--.._.,.--

Reported By: \ A,.., c, .~ ·- · , ,, ,,.,.. . 
. .~ 

Job#:.S lSOo\cl 

Primary Secondary other: ----------
Weld Seam Seam I Time I Operator ~G:J Mach. Amb tf, Test Test Time Test D.S. Number 
Date No. Length Name/ ID# Tern Speed Temp ;r; i Date Type IN Out Results (NOTES) 

s 3./~,... :.. 1. 
) 

-\. ··, ,.;< 
C\ - 1-l '11 r•J · iS' '-.' I, ·r l \ ·. l\"l U 'il7 f'i F 'llm pm. 

~. 
t 

·. 'l I ! ~· 
I i•i tPl F ' am-\ nm' t 

i ' ,q: 3. ~:\)1· i l 
'.-:r 

I l '\ {P) () -Tl."'~· . ! <. L. ml m I l I, F 
I 

~ l, .aml pm 
I 

I I 
:~ i ! 

\ \ ·.1,, (~, 
i ''ffi, l 1 '. t 4, i t .. l I I F I I l I /Jc.. " '· 14,C I I I. j ' \I· tb p\ F , 

.~IT! pm (~' 
1\1)1:.. , ~,'-\\ i i I I 

\ ,: \1..:. \ \ '. I "t (p) ., 
I F 1r pm ll i ·1r l 

11 / 11.. ') ( &s1 I ·1 ii,, I "\'.'\\ ~ I F ; pm I @ I ' ! 11 / /~ ~'-\' I I l '[~. 
~ '1.1_ ,,;; ,j 

F pm ! 
I f-V~ ~'-•'l. ! I 

; 

' 
·; 

I \'1.. 1~ 'u'l 1,i 11... ® ! ,@fll pm I ; i F 

\, -1~ 3.S ~1~ I i l ; 

\ 'l.,SJ 'L,s,1 1:·. ' p F 
l \1\\'\ -~ 

l'.3'1 I ' 1 lL F ; 1 ·ce '.am\ pm I .l l "" F ! I -
\\ \ \ q l\~i5~ l ! ,in~ ! 

\:H ~ ' I..~ ' pm I ·!~ j I \ ·.s ! F 

t<l\,\"'\"L '""'l 1._ 
~·,(\I;, i i p,i ; 

' Q ·-'1. l. Lv '} l (P, F am pm ! l 'J 

~ l_ am l pm 
I I i I ! \ ·. t) 'it, . .\ : ! \ \ (R F 

~ .. 
:• ,·~ { . •ti• ~· '-•{ 

i 11:t> \c, ll~-~1 ' i ! .~ i ' ~ 0/S·· <... ~.(.., ·pm ~, Lj; lG ) F 
! 'l I\ 'l'-\ '<I\ "",I:) I ii~ I 

l\; "\() \.t, vl5 1..'::i 'lim pm 
i l ~I cA F 

"\..'11\t.S' ~:(lam 
l ! .. ~ 1 

1:35 ·s; LI() @ d l I l 1 a ,Ai ' 1.-b l Hp, i F -1:1 

I J .\ \ I i ~i I i 
1:1l\ ~ '. 1 ( I} lcl!A ~. ,- 11.. , .. am\!. pm I 3 

~ 
I er F tJJ-t,S 

l 11..~\ \ \,\ \~ '.\\:, t I I i I I J : .. s1 (i>) I ' tJ 
am pm i 1it- ; ! F 

I I "!ii j -
\ "1. ,\.\1.. ~.s~ 1 ~E· • l: 17 :"( ;t:l Jj 1.. .. ; I V I F @. pm I~ I 

"'...1\1.v._ 
V°\\\l_\). I I I f:r-, (e) ::s~ i I ·ii ; 5'.'l? F ' ~ pm l I 

: 
11..\1.-:s '1-q -t·'.t~ I I ~ ~~ l .f 'O S:3.5 (P} ,a·. · m I J ·,it, ..;.,_ j F 

'\.1.. \~n 10: )U . ,! J •lfii .. Af ('). ~: lo t@ \/, .. tq I l,; {lfi. 5:'lO-l~ o ·Of F • .JJ1 pm l, "!r,ll 

Total= 
f 

Air Test: "3.o - 3 s psi ror . .s. _____ minutes- ___ ~ ____ psi loss allowed. Tested By: \--A 
---''-'-----

,,..----":. (. 



PrL. . Name: \~or--.~s.\~L 1.~..,l:\< Yo,,}s 
Project Manager: \ ,· i\C. 'J \ +:' $<, Y> 

Superintendent: Y<-=::i="-'"'b'----'\.._/o,.,_,,.c:--_._\ ______ _ 

Reported By: \<.c" "J ~ I ·-' \ c,.,, 1\. M'Qb 

[;]~ Seam I Time\ 
Operator 

· No. Lern:1th Name/ID# 

S-\,l1r\~ 1..'--/ ::I\ l(. ,(,-
, , ·.n 

,a1n, pm 3 f.'M 

i 3'1 /, .\ -.~<> '\.'1-.. s '"lD am~ 

P-3, l...'l... I._ /\.'1. 
-am ,Im) 

I 11 ?, 'I( 
r-c;.is 
am-~ 

! ~~\)~ 
~ 

~C:i am .,pm I 

I '--\'\l ::i~ ~L 
"1.;0 1 
am 1im, 

i ]~13, 
1__ \ ·"-

\ 's. ; 1.3 
am 'pm 

..'.?J.) 
,,, 

'\..1 : am pm ,_ 

I _'alnl pm 
" " 

I I 
~ ami pm 

'--o\' lfl '1 1 

l<..a1RJ pm I 
"l.'tY I . 'l.. C\ "\..I.-\ .am- om 

'1..~I-...., !\',5<!:> I l..<... ~ ~ pm 

"Cl /-i...~ ::,'-\ \ \i\~"' 
'ii!Jl pm 

i 

1.r1 h.;_i I I;"" I 
-> l@J, pm I 

aJ l l 
pm i 

I 1..~b~ I\ ',I.\'\ ! 

! -:le I @ om 
1 l\ \ •\\~ ~·,I'S' ! 
1 't. '"\ I "' pm 
1 

~ am i ~ 
l 

i I 
~,\) I L\\·1S rs pm l 

1 :rs-~\) -,,1"" \(J l"tt. ' 
'®I pm 

I 11·'\.0 I S1·Lll I t ' 
am. -om 

J l J arul pm " ~ - ' Total= 

Air Test: ']O - J 5" 

Att. 11 •u· 
ij•Gontrol ----• 

Material~<'.h.,:\\ S'rn\l'Jth ~fl1l£ 
Location: t_1 ( ,~,\·b 

1 
i\l l)') 

Job#:S ,.s<;)C} '0 

Primary Secondary other: ---------

~~ Mach Amb. it [:!] Test II ·· Time Test D.S. Number 
Tern Speed Temp t~ e TvPe IN Out. Results (NOTES) itl: 

c:n .. \ i 'ti~ S-t..C·IS ~;1_s ii F \.w 

! I .r&. 1 ~·.J\ %~.-J6 \.e) F 
,,r, 
ryj 

I ;I I ei·.o '6 (e) F ~ E';' 

i "!ii I I ~'..:;i'1_ ~ ~04. (P) ',ti '-t l F I (!iJ 

I l ~~ 
'\ '$-\'\· '~ i s ·,.s J ,Sie,~ ~ F 

l ! ~I 

' 
i S. J LI <B .Hf 1 F ~~· 

L I i, s-1.._c:,-,5 ' ~;'-1.t. © (?, F 

l I ' ~!t 
0-10,;o,J\... ! j Ni;/ \ ::I ·.,,i ,·, 1 w, \,! 1 (pl F 

~ 
j ' . '-. I ,w, ·;, 

~. ' L/,, ' ! i ::J~I 

' lo''-"' ' \ (ti F I I 1'1! 

I ! ',~ \ 1 10: 1 'l. lv,31 (& i i! ! F . ~ 

1 l \ iW., 
i l )0:1<) 10: '.\5 (Pl I ; ! ! F 

! l I r-ey. ' \0 ·_1_1\ 
~ 

t ' tP. F ,fW, ' I l Vi ' ' \o'- I 1.. \<.); 11 \fJ I \ I l F 
' ! 
j i l ' \iY10 \i.; $ tPI F t ~~: 

'''I, 

\ ' t ;~~, 
~ <; ' '\ \ s 5-' \J - r rf/ ! ' · 5 IP iP) F r I if, 

l 
i•ll,J 

Cjif{. (Jj i i ~fli ' '\ ·. s) 1.P 1¥ 
[ill 

. F .l 
i I i l 1 C\ I \.t \1 \.,\'.4S ~ ! I ~'· F 
' 

\ .t.fj l 
l r t-")) i l. V\·.'l.Si 1: ~(J ~ 0 - !D t I i I , F $ 

i I i I ~ 

\,1.l ~t ·. "'"' r?'i F lo-~1;. ' r 
! 1:.-r ,.~ 1 ' ~¥i I ! I 'l cr\-q t\tll1 ~F 

j ~ 
I r~ ! ' 

I ' 1 Qi l_C ~;15 i ~;r; [ ! (~ F ·t~ 
I ! I I ! q-'_OJ 9: I c ' r ® F ()-1 o t 

'.tiF.J J I j f i I '&; )"(f. 'D: 55 I (p; Jc}-[e,:i; I I ij t1~M• \j '{ I F 
.. 

psi ror -~c·,,__' ___ minutes- __ __.:.] ____ psi loss allowed. Tested By: ( ,A . 

0 



,.•-"·'--..~, .. '"· 
' Control 

0 \ 
Project Name: Ho:-.,...-- ::,-ti;::.}.::~ (_ ~ \ ,· \ ~ rc.....J 
Project Manager: Tr .:r... :/ \ r~ f's ~ ~-1 

_Superintendent: p.,..,n V-~ci..-1:· 

Reported By: \2: C,.,Y\ l"\.. 1.,'1:~ \<' ,:, ,., \,. cxo r·:." 

6/'\ \ I•' ,1 i;- h 
Material: \J ~"'; \) :\0 ~ ~ J,....,,,.., ;;- i.-z, 

Location: Pf'lli:J L -
1 

· 6\{ rn _ 
Job#: s IS" <1•::, 10 

Primary Secondary other: ----------

c::J~ Seam I Time I Operator 
No. Length Name/ID# 

I Test D.S. Number 
Results (NOTES) 

s-, °'·\ s· '35/s'-\ \C. 
(o·.~U :Sn., ~' pm p) F 

::,"3h\,, 
"C. 

\,il'.oc. 
;@) om 

Ts I '-10 ':) f I\ :s l 
®i pm 

-
(e F 
p F 

1-C../ '-lo \\ ,\k 
•• -mn p Ce F 

. J 'I\ (-
'I....~ -L'i....$ IO :,SI 

am om ~ F 

am pm p F 

am pm 

am pm 

am pm 

i!!l~;_l----+----t-----+----t---

i 
p F 

p F 

p F 

am pm p F 

am pm 

am pm 

am om 

am pm 

am pm 

am pm 

am Pm 

am pm 

am pm 

am pm 

am pm 

am om 

am pm 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

p F 

iI 
--""'--l--------'l----+----+----+------ll·1-----1---+-----1----+--'--'---t-------i 

k 
..i:::;.~------'l---+----+---+---tjji-1----~--1-----4----+--=--.,;._-+-------l 

..1.--1------1---+---,-+---+----1~·-1----+----+----1----+------1--------1 
~ 
.1·1-----1----+-----lf----l--'-_,;...--1------~ 

..C:.:.-l-------+----+----+----1----1i}~,l----+---+----l----+-'-_,;.,.--I------~ 
)j 

-""'-1-------+----+---+---+----lJ~Jll----+---+----l----+--'----t-------t 

....t:.:.:.:+------t----+---+---+---ti:~1-----1----+-----1-'----l--'-__;_-t-------i 
!Ji 

..i:::;.-1-------1-----1----+----1----il·r:J.. ---+----1----1----+--'----t--------1 Iii 

..i:::;.~-----1---+---'--+---+---1'V~1----+--+----,1----+-'---'---t-------i :~ri 
'ti~ 

-t-...::::..:.-.LC~------+----+----+----+---lt1 

-t-...::::..:.-.LC~------+----+----+---+---l:~:·1----+----+----t----+----t----------j 
ft~ 

-t-...c,;;.;.---"~------+----+----t----t----ii~:1-------+---+----1----+--=---"-Jf--------t 

I ~ --i-:::~.C.::.:...L-------''----'----'-------·!~, .. .__ __ _,,__-_,__ ___ .___ __ ~----'------~ 

Total= 

Air Test: psi ror ______ minutes- _______ psi loss.allowed. Tested By: 

/.---..... \ 

( )-- (. 



e • Project Name: \\. ""' 'l:, \ r \:,_<. J.~0L\~ \ ·.· j 
ProjecW.,anager: \ 1 \~II:,., 1 lp.('IS;.,1s,_ 
SL1perintendent: (s"""9"'"'\-, ..... · _,.,.,V,._.,._:aS,~:t...,.__ ____ ~-
Reported By: \'-.t"'ns:1~ \rov~\<l'!NY\ Primary Secondary other: ---------

c=J~ Seam I Time I Operator Mach IT:;] Mach [;:] ~ Test ·I :;;!\l Time I Test D.S. Number 
No. Length Name/ID# No. Speed 

). 
Date IN II Out : Results (NOTES) m m ;m.1 

I.\ ~-l'.l4 r·t 
!tl:S~ S·\]·\S "L'J. '.,~ ''ti, :~ It: 0) (8 F ,'ami pm '-

-~ 
<. 

'-1'! I \,.n '')'. ~ 3 i I I j,t l I 10: 514 @) om ,m 1P\ F 
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U'-il!U' IIIV• 

Seam Control 

Project Name: 
Project Manager: \. . _r , 
Superintendent: ( . ..-)-~----.-.... ~------

Reported By: '-6'~-s:-\-'-'\~\~·i'~'C,"-\-· 'lv~~D~-- Primary Sacondary other: ---------

~ Seam Seam I Time I Operator Mach [;] Mach I Amb ~ Test I ~;;!.II Time I Test D. s.Number 
No. Length Name/ ID# No. Speed Temp 
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I \;;, \ \ s-s- "\\'SO I i i,~ I "t ·.o~ @ l l \ \\ @ pm I ~ 

;~~ 
F 

'-1'3.\~~:- -~]..li, l ) I ' 
'l" r q ' ::~ I·. 1S 1.'.av ~ F I ·,.::, {a_tn · m ,, 

! Li~}-~ '\. l. . ;;: ! ) .. ' ii J ' \ . ;, ,allli pm ,, ~ ,, \.P\ F 

I s,l ~s o,~ \, l l J 
I, r,ij IL '-lS (p "l."1.. 

.. ta'rrh' pm 
; iii F 0-l<} C 

l t,] 1 IGri om I ! j . ! .g~ i 1i: So (p) h, t {'<.lf .Tj F 1ot •(11 

l s1( \) s "'l"\. :· r.),\'.~<... ! I i· t~ l \. Y\: ® F rl 11:1).: C am pm l ' ~ 

.\ i <.a-wl ! l ; ~t:ti \f~\~ l 1: S ~1 ® 10·(;. h, f (',JJ pm 1 l . ~, F 

"-1Slll-, "1. ·S .~"'' ; ,iF 1 1 '. l_{) 1. ·, <- s '(e) F pm . .~1· I 

\ ·.1:J l'o'ifiltl I '~ . 

l 1--l\l \l) ~l,S.- am l )~ 't '\.j 1:1,,~ fPI F 

"\\.) h 1.ov~ 
J 

! fl~ 
J 1·uf 1_:"l.~ (p) I l i ' $ I F am ·~ . I 

\'01.o i l 
E !~ s-1.hs- A+ 10·.11.1 ® 

l l\., ,1 ').J_ .. J; am '\Qm l 1 llL Sl. F I ' ?< 

lrm l t.\1 Cl\P -~Jdpm ' ! ~ !iY.S I IO '.S6 (Pl 4 
\ (j \ ! ~ 11'r... ~ ' . F " :JU ... 

Total= -
AlrTest: ""3<::> ---:SS psi ror __ 5 ____ minutes- ----'1'--___ psl loss allowed. Tested By: f .A --'-----

( ) • 



Project Name:V\~ . -~~.=-..'-~· ___ ·u~~s __ 
Project Manager:-. c:.. . ,,. -"----~-------Superintendent: 
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Jab#S ,s-c., \() 

Secondary other; 

~~ Mach [;;J Test l ~;;!II Time I Test 
Tem Speed Date IN ll Out Results m 

o1_ I s ll t M'. s-1. \,-,s l\t \ 6. S l }o·.s '? ~ F 
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SGS, Inc. 
Sea'.'--.ontrol 

Project Name: \ ' Material: \iCJ "-,: \, \\M, s.,,...,,A\. Job#:S \s-oo ,(I 

Project Manager: 
Superintendent: 

Location: C::ir en\s ~ 

Reported· By: . " Prl!Jlary Secondary other: ---,--------
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No. . Length Name/ ID# 1 No. m Speed Tern Date Type IN Out Results (NOTES) 
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Temlll Speed ~l Date ·IN ll Out : Results (NOTES) 
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Project Name: \-l 
Project Manager: ........... , . , __:..-----<~-----Superintendent: 
Reported By: 
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Project Name: ~ 
Project Manager: 
Superintendent: 
Reported By: 

~.Inc. 
~~ontrol 

Material:(£:, m '. \.\ 'AC>f'; t,-as\ s 
Location: C:,; ~ v-.."'i ., · , D ".Y\ ., 

Prl!J!ary Secondary 

• 
Job#: S \$ov 1 O 

other: 
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earn Seam I Time I Operator ~I Mac~ Mach IT:J~· Test - Test II Time Test D.S. Number 
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