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EXECUTIVE SUMMARY 
This report provides a record of the construction for the Southeast Tailings Expansion 

Areas 1 and 2 (SE1 and SE2) carried out in 2004 and 2005, respectively at Greens Creek 

Mine.  These areas are lined and form part of the Stage 2 Expansion for the existing Tailings 

Storage Facility.   

 

The scope of work is described for both construction years.  However, the construction of the 

new truck wash structure is not included in this report and the construction of water retention 

Pond 7 is reported separately.  The project organization, weather during construction, 

equipment used, the construction schedule, and materials used are provided.  Construction 

record drawings based on survey data and visual observations by Klohn Crippen (KC) and 

Kennecott Greens Creek Mining Company (KGCMC) are also included.  

 

Differences from the original design are described in the report, and possible effects due to 

the modifications are noted.  In general, the modifications are expected to have minor to no 

effects on the long-term performance of the facility.  However, monitoring of the facility is 

recommended to confirm adequate performance.  Recommended monitoring includes 

reading instrumentation and measuring water flow and quality from foundation and liner 

drains.  This data should be collected and reviewed regularly as part of an integrated 

monitoring program for the entire facility.  

 

Based on field observations and tests performed by Klohn Crippen and KGCMC, as 

documented, Klohn Crippen’s opinion is that the geotechnical aspects of the construction of 

the 2004 and 2005 Southeast Tailings Expansion areas achieve the design intent.  
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1. INTRODUCTION 

Greens Creek Mine is a polymetallic mine located about 18 miles southwest of Juneau, 

Alaska on northern Admiralty Island (Drawing D-39001).  The mine is jointly owned by 

HECLA and Kennecott Greens Creek Mining Company (KGCMC) and is operated by 

KGCMC. 

 

Mine tailings are dewatered at the mill site.  About one-half of the tailings are used as 

backfill in the mine, and the remainder is stored on the surface at the Tailings Storage 

Facility (TSF).  A multiple-stage incremental expansion of the TSF began in 2004 and will 

continue until 2007.  The expansion will accommodate the projected tailings storage 

requirements and increase the storm water handling capacity.  Part of the 2005 construction 

included water retention Pond 7.  Pond 7 construction is reported separately.   

 

The 2004 and 2005 TSF expansion work included: 

 

• excavation and grade preparation,  

• installation of a groundwater drainage and collection system,  

• placement of a geomembrane liner system (with associated granular bedding 
and service layers),  

• installation of drainage collection and monitoring systems,  

• construction of surface water and groundwater management structures,  

• construction of foundations for a new truck wash and de-gritting basin,  

• realignment of the B-Road,  

• demolition of the old truck wash and Tank 6,  

• decommissioning, relocation, or extension of utilities to Pond 6 or Pond 7 as 
required upon removal of Tank 6.   
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In general, the work was carried out near the southeast corner of the TSF and southwest of 

Pond 6 (Drawing D-39002). 

 

The civil work was designed by Klohn Crippen (KC) with input from KGCMC. The design 

was originally detailed in the report titled Stage 2 Tailings Facility Expansion – Design 

Overview for Forest Service Submission, April 8, 2004, and was updated and detailed in late 

2004 and early 2005.   

 

Design and construction of the SE1/SE2 expansion was as follows: 

 
• KC designed the earthworks; 

• Glacier State constructed the 2004 (SE1) expansion area, except for the liner 
system; 

• Channel Construction constructed the 2005 (SE2) expansion area except for 
the liner system;  

• Northwest Linings and Geotextile Products Inc. (NLGP) designed and 
installed the lining system for both areas; and 

• Aqua-Wash Equipment Ltd. supplied and constructed the new truck wash 
building and truck wash system. 

 

KGCMC provided overall construction and contract management.  KGCMC retained Klohn 

Crippen to monitor portions of the civil construction.  The work observed by Klohn Crippen 

is indicated on the construction schedules.  KGCMC monitored construction when KC was 

not on site.  The construction of the new truck wash building and wash system in 2004 was 

not monitored by KC.  The preparation of the building foundation was monitored by KC. 

 

KGCMC Environment monitored the environmental compliance of the project.   
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This construction summary report was compiled by Klohn Crippen on behalf of KGCMC, 

with input from KGCMC and NLGP. 

 

This report is a summary of the 2004 and 2005 construction monitoring.  Selected 

photographs taken during construction are attached in Appendix I.  The 2005 construction 

record drawings were prepared by Klohn Crippen based on input from KGCMC, on 

observations made during construction and on survey data provided by KGCMC.  The 2004 

construction record drawings were prepared by KGCMC and are in Appendix VI.   
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2. SCOPE OF WORK 

The key common elements of the 2004 and 2005 construction are as follows: 

 

• Excavate, haul and dispose weak and loose materials from the foundation 
including peat, organic material, soil, oversize rock, stockpiled waste and 
other deleterious materials. 

• Produce screened sand and crushed rock for use in construction. 

• Contour the geomembrane-lined portions of the foundation with a minimum 
2% grade and a maximum 33% grade or as directed for field fit. 

• Proof-roll the graded foundation.  Excavate, remove and replace soft or 
deleterious materials with compacted rock fill. 

• Install a groundwater collection and drainage system in the foundation. 

• Place grading (foundation) fill as required for the tailings expansion areas. 

• Install new instrumentation and extension of the existing instrument leads in 
conduits within the foundation or bedding layer and service layer, as directed, 
with connection to a monitoring system. 

• Construct the geomembrane-liner system in the tailings expansion area and 
portions of the new truck wash site by placing the following: a layer of 
bedding sand over the prepared foundation; a layer of non-woven geotextile; 
a layer of HDPE geomembrane; a layer of geocomposite drain; and a service 
layer of sand or sand and tailings. 

• Connect the new liner system to the existing liner system.  Construct seepage 
collection drains for the geocomposite drain layer of the new liner system, 
and connect them to the existing TSF seepage collection system or other 
specified collection points. 

• Construct geomembrane-lined surface water collection ditches and sediment 
control ponds along the perimeter of the work area. 
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Elements specific to 2004 construction included: 

 

• Place grading (foundation) fill as required for the new truck wash, the de-
gritting basin, an approach ramp off the TSF and an exit ramp onto the 
B-Road. 

• Realign and construct a section of the B-Road near Mile 1.2.  Install culverts, 
construction of lined interception ditches and French drain(s) along the 
eastern side of the realigned road section and connect them to existing ditches 
and drains. 

• Install a water supply pipe to the new truck wash reservoir tank, including 
trenching, pipe welding and trench-backfilling.  Relocate service lines (i.e., 
water, electrical and communication services), including excavation of the 
utility corridor and utility bedding.  Install sub-drains around the building 
foundation. 

 

Elements specific to the 2005 construction included: 

 

• Relocate electrical, water and communication utilities as directed (not 
detailed in this report). 

• Demolish, decontaminate and remove Tank 6, the old Truck Wash and their 
respective foundations from Southeast 2. 
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3. PROJECT ORGANIZATION 

Figure 3.1 shows the project organization and key personnel for the 2004 construction work 

and Figure 3.2 shows the project organization and key personnel for the 2005 construction 

work. 

 

Contractors retained by KGCMC for related work not covered in this report were as follows: 

 
• Glacier State Contractors Ltd. (Glacier) – to quarry and crush rock for the 

2004 and 2005 construction and for general mine use. 

• Aqua-Wash Equipment Ltd. (Aqua-Wash) – to supply and construct the new 
truck wash building, truck wash system and ancillary equipment in 2004. 

• Chatham Electrical Inc, (Chatham) – in 2004 and 2005 to supply electrical 
installation and utility removal and relocation. 

• The Pyxis Enterprise (Pyxis) – in 2004 and 2005 to supply electrical 
construction management for utility installation. 

• M3 Engineering (M3) – in 2004 to supply electrical engineering for utility 
relocations. 
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4. CONSTRUCTION EQUIPMENT 

Construction equipment used by Glacier in 2004 is summarized in Table 4.1.  Construction 

equipment used by Channel in 2005 is summarized in Table 4.2. 

 

Table 4.1 2004 Construction Equipment (Glacier) 
EQUIPMENT TYPE MAKE/MODEL OWNER AREA OF WORK 

Hitachi 450 LHC 
Hitachi 330LC 
Hitachi 200 LC 

Glacier 
  Excavator 

Caterpillar 330 KGCMC 

- Foundation preparation and 
excavation 

- Rock crushing 
- Excavation of pipe trenches 

Caterpillar D8R 

  Bulldozer 
Caterpillar D4H LGP 

Glacier 

- Foundation preparation 
- Spreading and contouring 
of rock fill 
- Grading of final surfaces 

Caterpillar 980G   Front-End Loader 
Caterpillar 966 

Glacier - Loading trucks 
- Placement of fill 

Volvo A25C Glacier   Off-Road Rock Truck 
Moxie 25 Ton Glacier (rental) 

- Hauling fill material 

Caterpillar CS-563 KGCMC 
  Vibratory Compactor 

Ingersoll-Rand CS150 Glacier 

- Proof-rolling exposed 
foundation and compacting 
placed fill 

  Jaw Crusher Extec Glacier - Producing 6 inch minus 
rockfill 

  Soil Screening Plant (2) Nordberg Glacier 
- Screening bedding and 
service layer sand at A-
Road Pit 

  Rock Drill Ingersoll-Rand EMC 580 Glacier - Drilling quarry high wall 

  Hydro Seeder Finn Glacier - Watering roads and fill 
prior to compaction 

  Grader Caterpillar KGCMC  - General site grading 

  Water Truck   -  KGCMC (rental) - Watering roads and fill 
prior to compaction 

  Pipe Welder   -  KGCMC - Making connections for 
HDPE pipe.  
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Table 4.2 2005 Construction Equipment (Channel) 
EQUIPMENT TYPE MAKE/MODEL OWNER AREA OF WORK 

Caterpillar 315CL KGCMC 
Hitachi 450LC 
Caterpillar 330C   Excavator 

Hitachi 350 
Channel Construction 

- Foundation preparation and 
excavation 
- Rock crushing 
- Excavation of pipe trenches 
 

Caterpillar D6H 
XL KGCMC 

Caterpillar D8K   Bulldozer 

Caterpillar D10R Channel Construction 

- Foundation preparation 
- Spreading and contouring of 
rock fill 
- Grading of final surfaces 

Caterpillar 988   Front-End Loader 
Volvo L220E 

Channel Construction - Loading trucks 
- Placement of fill 

Volvo A30C (2) 
Volvo A25C   Off-Road Rock Truck 
Caterpillar 745 

Channel Construction - Hauling fill material 

  Highway Dump Truck Kenworth (2) Channel Construction - Hauling fill material 

  Vibratory Compactor Caterpillar CS-
563C Channel Construction 

- Proof-rolling exposed 
foundation and compacting 
placed fill 

Caterpillar TH 83   Forklift 
Caterpillar IT 18C 

Channel Construction - Placing pipes and geofabrics 

  Backhoe Caterpillar 416B KGCMC - Excavating ditches and 
instrumentation pits 

  Jaw Crusher Extec Channel Construction - Producing 6 inch minus rockfill 

  Soil Screening Plant Extec Channel Construction - Screening bedding and service 
layer sand at A-Road Pit 

  Water Truck Kenworth Channel Construction - Watering roads and fill prior to 
compaction 

  Pipe Welder  KGCMC - Making connections for HDPE 
pipe.  
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5. CONSTRUCTION SCHEDULE 

Figure 5.1 shows the schedule for the 2004 construction by Glacier.  Portions of the site 

excavation were done by Glacier in the spring of 2004 under separate contract to KGCMC, 

and are not shown on Figure 5.1.  Figure 5.2 shows the schedule for the 2005 construction by 

Channel. 
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6. WEATHER 

The weekly weather conditions during construction are summarized on the construction 

schedules in Figures 5.1 and 5.2. 

 

6.1 2004 Weather 

Weather conditions in June 2004 and the first half of July were generally clear and warm, 

with infrequent overcast and light rain.  Weather conditions in the latter half of July saw 

increasing cloud and rain.  A thunderstorm with heavy rain occurred on July 24, 2004.  No 

significant damage to the tailings facility was observed. 

 

Weather conditions in August alternated between overcast with some light rain, and clear 

warm conditions.  Temperatures were generally lower than in June and July.  Heavy rain on 

the afternoon of August 19, 2004 resulted in minor erosion of the service layer sand in and 

around the uncompleted liner system drains.  This erosion was subsequently repaired by 

Glacier. 

 

Weather conditions in early September were generally overcast with rain.  Anecdotal reports 

from KGCMC staff indicated an increasing frequency and intensity of rain showers 

throughout the month.  A rain storm on or around September 25, 2004 caused a drainage 

failure on the B-Road and consequent service layer erosion in the northeast corner of the 

Southeast 1 Expansion Area.  KGCMC reports that this area was repaired in spring of 2005 

when the tailings pile was raised to an elevation that would permit access to the eroded area. 

 

6.2 2005 Weather 

Weather conditions in late May were generally clear, with infrequent overcast and light rain.  

Weather conditions in June alternated between overcast and light rain to clear and sunny.  

July was generally overcast, with frequent rain.  August was somewhat drier than July, but 
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had a couple days towards the end of the month with heavy rain which caused some erosion 

of the exposed sand service layer.  September and October were cooler than the summer 

months, and had an average amount of rain compared to historical data. 
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7. MATERIALS 

7.1 6-Inch Minus Rock Fill 

Source and Production Method 

Rock Fill was quarried from Pond No. 7 foundation, about 1,200 ft west of the SE work site.  

The quarry bedrock is generally a talcy, sericitic phyllite or graphitic phyllite.  The rock was 

fragmented by drill and blast methods, crushed in the quarry, and then stockpiled along the 

southern edge of the quarry or placed as it was produced.  Excess material was stockpiled in 

Pit 5.   

 

QA/QC Summary 

Gradation test results, carried out by Klohn Crippen in 2004, for the 6-inch minus rock fill 

are summarized in Appendix IV.  Glacier did not submit any QC test results.  No testing was 

carried out in 2005.  Based on the test results, the 6-inch minus rock fill was generally 

coarser than the limits specified.  However, the material was approved for use in both 2004 

and 2005 construction.   

 

7.2 Pit-Run Rock Fill 

Source and Production Method 

Rock was quarried at Pond 7.  The quarry bedrock is generally a talcy, sericitic phyllite or 

graphitic phyllite.  The pit-run rock fill was produced by drill and blast methods and placed 

in designated areas without additional crushing.  The maximum diameter specified for the 

pit-run rock fill was 3 ft.  Pit-run rock fill (as specified) was used in the south west corner of 

SE2 up to within 1.5 ft of the final grade surface.   

 

QA/QC Summary 

QC tests were not required for the pit-run rock fill. 
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7.3 Sand 

Source and Production Method 

Sand was borrowed from the pit developed by KGCMC at Mile 1.5 of the A-Road in 2004 

and 2005.  The sand was screened at the pit.  Most of the sand was processed in a 2-deck (3 

including a primary grizzly) Extec vibratory screening plant using both 1/2-inch square 

screens and 3/8-inch slotted screens on the bottom deck. 

 

QA/QC Summary 

Gradation tests by KGCMC and KC on samples collected by KC for the sand are 

summarized in Appendix IV.  Samples were collected from the borrow area and as-placed in 

the Works.  Two gradation test results submitted by Channel, on samples collected from the 

A-Road Pit during sand production are also in Appendix IV.  Glacier did not submit any QC 

test results.  Density test results on compacted in-place bedding sand are summarized in 

Table 7.1 and density test results on compacted in-place service layer sand are summarized 

in Table 7.2. 
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Table 7.1 Density Testing for Bedding Sand 

DATE TEST 
METHOD 

DRY DENSITY 
(PCF) 1 

 MOISTURE 
CONTENT (%) 1 

STD. PROCTOR 
(%) 2 

9-Aug-2004 Nuclear Gauge 133.0 9.3 98.7 
9-Aug-2004 Nuclear Gauge 134.0 9.5 99.5 
9-Aug-2004 Nuclear Gauge 134.5 9.1 99.9 
26-Jun-2005 Rubber Balloon 131.0 7.4 100.2 
26-Jun-2005 Rubber Balloon 128.8 7.0 98.5 
26-Jun-2005 Rubber Balloon 122.1 8.1 93.4 3 
27-Jun-2005 Rubber Balloon 126.0 5.2 96.4 3 
Notes: 
1. The standard Proctor maximum dry density used for the bedding sand was 134.7 pcf at optimum moisture 

content of 10.3% in 2004 and 130.7 pcf at optimum moisture content of 11.0% in 2005 (tested by Klohn 
Crippen at KGCMC’s 920 Area laboratory). 

2. The 2004 specification required a minimum of 95% of Standard Proctor maximum dry density and the 
2005 specification required a minimum of 98% of Standard Proctor maximum dry density. 

3. The bedding sand received additional compaction after the test was done, and the results were accepted   
by KC and KGCMC.  

 

Table 7.2 Density Testing for Service Layer Sand 

DATE TEST 
METHOD 

DRY DENSITY 
(PCF) 

 MOISTURE 
CONTENT (%) 

STD. PROCTOR 
(%) 

12-Aug-2005  Nuclear Gauge 136.3 7.9 102.9 
12-Aug-2005 Nuclear Gauge 132.8 5.9 100.2 
12-Aug-2005 Nuclear Gauge 129.5 6.7 97.7 
12-Aug-2005 Nuclear Gauge 133.8 8.1 101.0 
12-Aug-2005 Nuclear Gauge 133.9 7.8 101.1 
Note: 
1. The standard Proctor maximum dry density used for the service layer sand in 2005 was 132.5 pcf at 

optimum moisture content of 11.0% (tested by Klohn Crippen at KGCMC’s 920 Area laboratory). 
 

7.4 Drain Gravel 

Source and Production Method 

Drain gravel used in the foundation and liner system drains was imported by KGCMC to 

Greens Creek Mine by barge from the Jack Cewe Pit in B.C., Canada and provided for 
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Glacier and Channel in stockpiles.  The drain gravel consisted of sound particles and was 

uniformly graded, from ¾-inch to ¼-inch diameter, as specified. 

 

QA/QC Summary 

Gradation test results for the drain gravel are summarized in Appendix IV.  Glacier and 

Channel were not required to submit QC test results for the drain gravel. 

 

7.5 Geofabrics 

Source 

KGCMC purchased geofabrics from Northwest Linings and Geotextile Products Inc. 

(NLGP) of Kent, Washington, and provided them for Glacier and Channel.  Summary 

information for the geofabrics is given in Tables 7.3 and 7.4.  Material specification sheets 

are given in Appendix III. 

 

Table 7.3 2004 Geofabrics 

GEOFABRIC MANUFACTURER / 
DESCRIPTION 

LOCATION / 
USAGE INSTALLER 

95-mil Non-Woven Geotextile PermeaTex 4100 non-woven 
needle punched polypropylene Liner System NLGP 

80-mil Textured HDPE 
Geomembrane Supplied by NLGP Liner System NLGP 

Geocomposite Drain PermeaTex Geocomposite Liner System NLGP 

70-mil Non-Woven Geotextile 
SI Geosolutions Geotex 801 
non-woven needle punched 

polypropylene 

Foundation Drains, 
Liner System 
Drains 

Glacier 

20-mil Woven Geotextile SI Geosolutions Geotex 315 
woven slit-film polypropylene B-Road Foundation Glacier 

36-mil Reinforced 
Polypropylene Geomembrane Supplied by NLGP 

Ditch Lining, 
Containment 
Barrier 

NLGP / 
Glacier 
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Table 7.4 2005 Geofabrics 

GEOFABRIC MANUFACTURER / 
DESCRIPTION 

LOCATION / 
USAGE INSTALLER 

100-mil Non-Woven Geotextile 
SI Geosolutions GEOTEX 

1001 nonwoven needle 
punched polypropylene 

Liner System NLGP/Channel 

80-mil Textured HDPE 
Geomembrane 

Huitex HX200 Textured 
HDPE Geomembrane Liner System NLGP/Channel 

Geocomposite  Poly Flex 10oz/6oz HDPE 
Geocomposite Liner System NLGP/Channel 

100-mil Non-Woven Geotextile 
SI Geosolutions GEOTEX 

1001 nonwoven needle 
punched polypropylene 

Foundation Drains Channel  

36-mil Reinforced 
Polypropylene Geomembrane Supplied by NLGP 

Ditch Lining, 
Containment 
Barrier 

NLGP/Channel 

 

QA/QC Summary 

Field quality control testing of the liner system components was carried out by NLGP.  

Results are given in Appendix IV. 

 

7.6 Drain Pipe 

Source 

KGCMC provided HDPE drain pipe for Glacier and Channel.  Summary information for the 

drain pipe is given in Tables 7.5 and 7.6.  Material specification sheets are given in 

Appendix III. 

 

Table 7.5 2004 HDPE Drain Pipe 

PIPE TYPE MANUFACTURER / 
DESCRIPTION 

LOCATION /  
USAGE INSTALLER 

6-Inch Perforated (SDR 9) PolyPipe Liner System Drains, 
Foundation Drains Glacier 

6-Inch Perforated (SDR 11) PolyPipe Foundation Drains Glacier 
8-Inch Perforated (SDR 9) PolyPipe Liner System Drains Glacier 
8-Inch Perforated (SDR 11) PolyPipe Foundation Drains Glacier 
16-Inch Solid  PolyPipe Truck Wash Drain Glacier 
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Table 7.6 2005 HDPE Drain Pipe 

PIPE TYPE MANUFACTURER/
DESCRIPTION 

LOCATION/ 
USAGE INSTALLER 

6-Inch Perforated (SDR 9) PolyPipe Liner System Drains, 
Foundation Drains Channel 

6-Inch Perforated (SDR 11) PolyPipe Foundation Drains Channel 
8-Inch Perforated (SDR 9) PolyPipe Liner System Drains Channel 
8-Inch Perforated (SDR 11) PolyPipe Foundation Drains Channel 
 

QA/QC Summary 

No QA/QC testing was required for the HDPE pipes, however KGCMC inspected several 

pipe welds for integrity. 

 

 



 
 
 

 
 

 
 

KLOHN CRIPPEN 

 

KENNECOTT GREENS CREEK MINING COMPANY February 28, 2006
Tailings Disposal Facility 
2004 - 2005 Southeast Tailings Expansion, Construction Summary 
 

060228R-SE Construction Summary 2004-2005.doc 
File: M07802A40 03.500  Page 18
 

8. DESIGN CHANGES BY DESIGN ENGINEER 

8.1 2004 Design Changes 

The following design changes were made by Klohn Crippen to address field conditions: 

 

• A small section (approximately 4 ft) of the northern end of the geomembrane 
containment flap on the tailings expansion area perimeter berm was breached 
to permit drainage into the northern perimeter liner drain. 

• The southwest edge of Southeast 1 tailings expansion area was adjusted to 
accommodate continued use of the old truck wash until 2005. 

 

8.2 2005 Design Changes 

The following design changes were made by Klohn Crippen to address field conditions: 

 

• The final design grade on SE2 was field fit to account for bedrock outcrops 
encountered during the foundation excavation. 

• The ditch grade was steepened in the northern portion of the west SE2 ditch 
to avoid excavating and relocating the 16-inch and 8-inch drain pipes from 
SE1.   

• A rock fill toe berm was constructed along the southeast edge of SE2 to 
improve the safety factor for potential sliding along the liner.  
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9. MODIFICATIONS BY OWNER 

Modifications initiated by the Owner during the 2004 and 2005 construction are listed in 

Appendix II and are provided for completeness of the construction record.  These 

modifications were made to make use of available materials, to expedite construction, or at 

the request of the Contractor.  The modifications by Owner should not significantly affect 

the long-term performance of the facility, and in some cases have enhanced the construction.  

Also no special performance monitoring is required, beyond that listed in Section 11, as a 

result of these modifications. 
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10. INSTRUMENTATION 

KGCMC Environment staff installed vibrating wire piezometers and suction lysimeters 

under the liner in the foundation stratum of the tailings expansion area at two locations in 

2004 (see Appendix VI Dwg. 4).  Leads from instruments installed during the 2002 tailings 

expansion were extended through the 2004 and 2005 tailings expansion area underneath the 

liner to the outer perimeter of the SE2 tailings area (see Drawing D-39015).  Installation 

records are retained on file by KGCMC Environment. 

 

In May, 2005, two vibrating wire piezometers and four suction lysimeters were installed 

above the liner in the tailings covering the SE1 area.  KGCMC reports that one of the 

vibrating wire piezometers (DH05-20) was destroyed in the fall of 2005.  
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11. FOLLOW UP WORK 

11.1 Monitoring 

Instrumentation, drain flow and water quality readings should be consistently taken for 

performance evaluation of the Southeast area.  In this regard, monitoring of the Southeast 

area of course would be added to the overall quality assurance program for the facility, with 

appropriate levels of performance accounting, to be completed by the Owner. 

 
Monitoring and inspection items for the Southeast area should include the following: 

 
• Piezometers installed under the liner, to confirm that the foundation French 

drains are functioning properly and that there is no significant pore pressure 
build-up under the liner. 

• Lysimeters installed under the liner, as a check for leakage through the liner. 

• The foundation and tailings piezometers, to ensure that allowable pressures 
are not exceeded. 

• Flow rate, turbidity and chemistry of water from the foundation French 
drains, to help define seepage patterns, integrity of liner and detect internal 
erosion.  Background profiles should be established for comparison of future 
data.  The flow data should be reviewed against local rainfall data to estimate 
time lag.   

• Flow rate and turbidity of water from the liner drains, to help define seepage 
patterns, integrity of liner and pipe system, and detect internal erosion.  These 
data should be reviewed against local rainfall data to estimate time lag.   

• Visual inspections, to check for deformation of the tailings pile, ditches and 
related infrastructure. 

• Surface ditch inspections, to check for excessive sedimentation or damage 
and cleaned or maintained as required. 

• Visual inspection of the containment and expansion areas, including the new 
truck wash foundation, to check for indications of excessive settlement, 
unusual seepages, damage to containment or ditch liners and the like. 
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Frequency of routine monitoring should be reviewed annually.  More frequent monitoring 

should be carried out following an earthquake or flood or if problems develop.  For these 

special conditions, the appropriate frequency will depend on the severity of the event and 

should be decided in consultation with qualified design engineers. 
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12. COMPLIANCE WITH DESIGN 

Based on field observations and tests performed by Klohn Crippen and KGCMC, as 

documented in this report, Klohn Crippen’s opinion is that the geotechnical aspects of the 

construction of the 2004 and 2005 Southeast Tailings Expansion areas achieve the design 

intent.  Construction modifications noted in Section 9 are not significant enough to cause 

structural integrity issues and overall risk of stability and settlement related problems are 

considered to be very low.   
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13. USE OF REPORT 

As a mutual protection to Kennecott Greens Creek Mining Company, the public, and 

ourselves, all reports and drawings are submitted for the confidential information of 

Kennecott Greens Creek Mining Company, for a specific project and authorization for use 

and/or publication of data, statements, conclusions, or abstracts from or regarding our reports 

and drawings is reserved pending our written approval. 

 

This report was prepared by Klohn Crippen Consultants Ltd. for the account of Kennecott 

Greens Creek Mining Company.  The material in it reflects Klohn Crippen’s best judgment 

in light of the information available to it at the time of preparation.  Any use which a Third 

Party makes of this report, or any reliance on or decisions to be made based on it, are the 

responsibility of such Third Parties.  Klohn Crippen Consultants Ltd. accepts no 

responsibility for damages, if any, suffered by any Third Party as a result of decisions made 

or actions based on this report. 

 

KLOHN CRIPPEN CONSULTANTS LTD. 

Robert W. Chambers, P.Eng. (B.C.) 
Project Manager 
 
 
 
 
Len Murray, P.E. 
Senior Geotechnical Engineer 
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2004 Construction
ITEM APRIL

Week Ending -> 30 7 14 21 28 4 11 18 25 2 9 16 23 30 6 13 20 27 3 10 17

1 Pre-Bid Site Visit
2 Tender / Award
3 Mobilize
4 Excavate Foundation for Truck Wash and De-gritting Basin 
5 Excavate Foundation for Tailing Expansion and Other Areas
6 Contour, Grade and Proof-Roll Foundation
7 Install Foundation Drainage
8 Place Truck Wash and De-gritting Basin Foundation Fill
9 Place Foundation Fill in Tailings Expansion and Other Areas
10 Assist KGCMC with Instrument Installation
11 Dismantle, Salvage and Relocate Old Truck Wash
12 Construct Geomembrane Liner System
13 Construct Liner System Drainage
14 Construct Surface Water Collection Ditches
15 Construct and Grade Realigned B-Road
16 Install Water Supply to Truck Wash
17 Assist KGCMC With Utility Relocations
18 Commission
19 Demobilization

LEGEND
  Klohn Crippen on-site
  Klohn Crippen not on-site

Figure 5.1  2004 Southeast Expansion Construction Schedule

MAY JUNE JULY

Weather Conditions

Southeast Expansion - Contract No. P04009 CW1 - Glacier State Contractors

This item cancelled for 2004.  To be done in 2005

AUGUST SEPTEMBER

Figure 5.1 2004 Construction Schedule.xls
M07802A40.500



2005 Construction
ITEM MARCH

Week Ending -> 18 1 22 6 13 20 27 3 10 17 24 1 8 15 22 29 5 12 19 26 2 9 16 23 30 7 14 21 28

1 Pre-Bid Site Visit
2 Tender / Award
3 Mobilize
4 Sand Processing and Haul
5 Utilities Step 1
6 Utilities Step 2
7 Utilities Step 3
8 Demolish Truck Wash and Tank 6
9 Liner Foundation Excavation, Fill, Bedding
10 Liner Placement
11 Service Layer Placement
12 Rock Fill Toe Berm
13 Commission
14 Demobilization

LEGEND
  Klohn Crippen on-site
  Klohn Crippen not on-site

Figure 5.2  2005 Southeast Expansion Construction Schedule

Weather Conditions

SEPTEMBER OCTOBER

Southeast Expansion - Contract No. P04009 CW1 - Channel Construction

APRIL MAY JUNE JULY AUGUST

Figure 5.2 2005 Construction Schedule.xls
M07802A40.500
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Photo 1 (May 13, 2004):  Aerial view of south end of Greens Creek Tailings 

Disposal Facility, including Southeast 1 Expansion Area, New Truck 
Wash Site, Pond 6 and the Pond 7 Quarry Area. 
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Photo 2 (June 18, 2005):  Aerial view of Greens Creek Tailings Disposal Facility, 

including Southeast 1 Expansion Area with tailings, Southeast 2 
Expansion Area with final grade surface, Truck Wash, and Pond 6. 

 

 
Photo 3 (August 30, 2005):  Aerial view of Greens Creek Tailings Disposal 

Facility, including Southeast 1 Expansion Area with tailings, Southeast 2 
Expansion Area with service layer and rock fill toe berm, Truck Wash, 
and Pond 6. 
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Foundation Drains 
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Photo 4 (July 16, 2004):  Installation of French drain in foundation along B-Road. 
 

 
Photo 5 (July 19, 2004):  French drain installation in foundation at south end of 

Truck Wash approach ramp. 
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Photo 6 (July 19, 2004):  Foundation French drains routed westward in single 

collector drain toward the Old B-Road. 
 

 
Photo 7 (July 20, 2004):  Foundation French drain collector routed westward 

through Old B-Road alignment. 
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Photo 8 (July 21, 2004):  Foundation French drain stub extending southeast from 

drain collector along Old B-Road. 
 

 
Photo 9 (July 23, 2004):  Foundation French drain installed in former slurry pit at 

north side of Tailings Expansion area. 
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Photo 10 (July 30, 2004):  Foundation French drain installed in central portion of 

Tailings Expansion Area. 
 

 
Photo 11 (August 30, 2004):  Downstream end of foundation collector drain 

damaged during excavation of Old B-Road. 
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Photo 12 (August 31, 2004):  Installation of 2 foundation French drains in southern 

portion of old B-Road.  Downstream end of repaired collector drain 
foundation in foreground on right hand side. 

 

 
Photo 13 (June 11, 2005):  Installation of foundation French drains in the SE2 

expansion. 
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Photo 14 (June 13, 2005):  Placement of drain gravel around foundation French 

drain perforated pipe in SE2.   
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Photo 15 (May 24, 2004):  Clearing the New Truck Wash foundation.  Note piles of 

oversize rock from Truck Wash excavation in 2004 expansion area. 
 

 
Photo 16 (June 2, 2004):  First lift of rock fill being placed in New Truck Wash 

foundation. 
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Photo 17 (July 9, 2004): Foundation fill for New Truck Wash is completed and 

formwork is underway.  Clearing of Tailings Expansion Area is in 
progress. 

 

 
Photo 18 (July 21, 2004):  Proof-rolled foundation in Truck Wash approach ramp 

area and upper portion of Tailings Expansion area. 
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Photo 19 (August 2, 2004):  Grading fill placed in SE1 Tailings Expansion area. 

 

 
Photo 20 (August 14, 2004):  New Truck Wash building and Water Tank are 

erected.  About 90% of the geomembrane liner system is installed in the 
Tailings Expansion Area. 
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Photo 21 (September 1, 2004): Service layer sand is placed over about 90% of the 

geomembrane liner system.  Foundation preparation and filling along the 
southwest edge of the Tailings Expansion Area is nearly complete. 

 

 
Photo 22 (July 6, 2005):  Prepared foundation in SE2 Tailings Expansion area.  The 

concrete tank pad remained in place as shown on the left of the photo.   
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Photo 23 (June 16, 2005):  Final grade surface in SE2 Tailings Expansion area.  
 

 
Photo 24 (June 23, 2005):  2004 SE1 liner pulled back to reveal bedding sand and 

underlying geotextile.   
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Photo 25 (June 25, 2005):  Bedding sand in place over SE2 tailings expansion area. 
 

 
Photo 26 (July 1, 2005).  Installation of liner in SE2 tailings expansion area.  
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Photo 27 August 16, 2005:  Rock fill toe berm and service layer sand on SE2 

Tailings expansion area.  
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Instrumentation 
 
 
 

 



KENNECOTT GREENS CREEK MINING COMPANY 
Tailings Disposal Facility 
2004 - 2005 Southeast Tailings Expansion, Construction Summary 
 

060228 - Appendix I.doc 
File: M07802A40 03.500 Page I-16 
 

 
Photo 28 (August 3, 2004):  Extending 2002 expansion area instrument leads into 

conduit beneath 2004 Tailings Expansion area. 
 

 
Photo 29 (August 3, 2004):  Monitoring instruments being installed in foundation of 

2004 expansion area. 
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Photo 30 (September 2, 2004):  Routing instrument leads for 2002 and 2004 

instruments under the southwest edge of the 2004 expansion area. 
 

 
Photo 31 (September 6, 2004):  Southwest end of instrument lead bundle near 

Tank 6. 
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Photo 32 (June 14, 2005):  Installation of instrumentation conduit to outside SE2 

Tailings Expansion area.  

 
Photo 33 (June 15, 2005):  Extension of 2004 instrumentation through conduits 

placed in 2005.   
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Liner System Drains 
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Photo 34 (August 18, 2004):  Liner system drain constructed along the northern 

edge of the 2004 tailings expansion area. 
 

 
Photo 35 (August 19, 2004):  Liner system drain constructed along eastern edge of 

2004 tailings expansion area.  HDPE flap to cover separator berm is visible 
on left. 
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Photo 36 (August 16, 2004):  The liner system drain for the Truck Wash approach 

ramp (swale in foreground) is routed into the tailings area liner system 
perimeter drain. 

 

 
Photo 37 (August 19, 2004):  Downstream end of liner system drain constructed 

along eastern edge of 2004 tailings expansion area. 
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Photo 38 (August 10, 2005):  Installation of SE2 liner drain along west side of SE2 

expansion area. 

 
Photo 39 (August 10, 2005):  Installation of SE2 liner drain along southeast side of 

SE2 expansion area. 
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B-Road Realignment 
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Photo 40 (July 8, 2004):  Upstream end of conveyance pipe installed in B-Road 

ditch for water routing during construction (the pipe was left in-place).  
The pipe extends to near the Mile 1.2 culverts. 

 

 
Photo 41 (July 14, 2004):  Placement of woven geotextile and initial lift of rock fill 

in realigned B-Road section south of Mile 1.2. 
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Photo 42 (July 14, 2004):  Placement of rock fill in exit ramp foundation to the 

south of the New Truck Wash. 
 

 
Photo 43 (July 14, 2004):  Peat and organic matter in foundation of existing B-

Road, vicinity of New Truck Wash exit ramp. 



 
 
 

 
 

 
 

KLOHN CRIPPEN 

 

KENNECOTT GREENS CREEK MINING COMPANY 
Tailings Disposal Facility 
2004 - 2005 Southeast Tailings Expansion, Construction Summary 

 

 

Special Items 
 

 



KENNECOTT GREENS CREEK MINING COMPANY 
Tailings Disposal Facility 
2004 - 2005 Southeast Tailings Expansion, Construction Summary 
 

060228 - Appendix I.doc 
File: M07802A40 03.500 Page I-24 
 

 
Photo 44 (June 7, 2004):  Installing a compacted rock fill column where the 

northeast-most Truck Wash pier footing will be located.  Rock columns 
were constructed beneath each pier footing on the eastern side of the 
Truck Wash. 

 

 
Photo 45 (July 1, 2004):  Trench excavated in Truck Wash foundation fill for 

conveyance pipe to de-gritting basin. 
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Photo 46 (July 20, 2004):  Drilling shot-holes in the former quarry high wall.  Note 

slope drainage water trapped behind high wall. 
 

 
Photo 47 (July 21, 2004):  Contractor crews loading the quarry high wall shot holes. 
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Photo 48 (August 3, 2004):  Excavation of liner system anchor trench along eastern 

edge of expansion area, parallel to the B-Road. 
 

 
Photo 49 (September 6, 2004):  Placement of fill in liner system anchor trench along 

the B-Road.  The anchor trench fill is not compacted. 
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Photo 50 (June 1, 2005):  Demolition and removal of Tank 6 and old truck wash 

from SE2 tailings expansion area.  
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APPENDIX II 

Modifications by Owner – Minor Effects 

 
The construction modifications described below should not significantly affect performance 

of the facility, and in some cases have enhanced the construction.  These modifications are 

identified to provide completeness of the construction record. 

 

Items Common to 2004 and 2005 Construction 

• 6-inch minus rock fill supplied for the foundation backfill was coarser than 
specified (See Figure II-2, item 8A).  Klohn Crippen agreed to its use in some 
portions of the foundation.  The construction using the out of specification 
material was satisfactory, except in areas of overfilling and/or under-
compaction.  Some minor settlement could occur in the areas of overfilling 
and/or under-compaction. 

• Drain Gravel placed in the foundation drains and liner system drains was not 
compacted (See Figures II-1 and II-2, item 8B).  Klohn Crippen agreed to the 
use of the uncompacted drain gravel, with the qualification that drain pipe 
deformation could be greater than expected (with consequent reduced 
drainage capacity), and that there could be higher maintenance costs in the 
future. 

• Some sections of drain pipe were installed with the pipe ends butted together 
rather than being welded, or were connected with non-standard fittings (i.e., 
pipe ends butted together in a larger diameter HDPE sleeve) (See Figures II-1 
and II-2, items 8D and 8E).  Unwelded connections reduce the flow capacity 
of the drain pipes and increase the likelihood of material migrating into the 
drain pipe.  The butt-ends of some unwelded drain pipe connections were 
covered with filter cloth to prevent material migration into the pipes.   

• Most of the liner system drains were constructed with a smaller cross-
sectional area of drain gravel than specified in the design (See Figure II-1, 
item 8J).  As constructed, most of the liner system drains have a triangular 
cross section with an average net cross-sectional area of drain gravel of about 
4 ft2 (versus 13 ft2 for the design section).  The liner drains are intended to 
have adequate flow capacity to carry the design flow through the drain 
gravel, without relying on the added capacity of the perforated drain pipe.  
The drain pipe would provide additional flow capacity should there be an 
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unforeseen blockage in the drain gravel.  The reduced cross-sectional area of 
the drain gravel increases reliance on the drain pipe to carry a portion of the 
design flows.  KGCMC should have the project hydrogeologist (EDE) check 
the adequacy of the as-built condition against the expected inflows into the 
drains. 

• The anchor trench fill was not compacted (See Figure II-1, item 8M).  NLGP, 
liner supplier and installer, recommended wheel compaction with a loader for 
the material in the anchor trench.  However, KGCMC notes that this area is 
frequently traveled by loaded tailings haul trucks and that no subsidence of 
the trench has been observed to date.  No significant settlement is expected. 

 

2004 Construction 

• Slotted HDPE SDR11 drain pipe was installed in the foundation drains and 
some of the liner system drains, rather than the specified SDR9 drain pipe 
(See Figures II-1 and II-2, item 8C).  Klohn Crippen agreed to the use of the 
substitute drain pipe, with the qualification that there could be repair 
requirements or higher maintenance costs in the future. 

• Open butted joints, rather than moulded fittings were used to connect 
secondary and tertiary drain pipe runs to the main drain pipe because no 
lateral connections were available (See Figures II-1 and II-2, item 8E).  
Where feasible, a larger sleeve pipe was used and the connections were 
overlapped with geotextile or filter sock to prevent the entrance of granular 
material into the pipe connections.     

• A positive drainage system for groundwater in the bottom of the former Wide 
Corner Quarry was not installed (See Figure II-2, item 8F).  As a result, the 
drainage routing from the quarry bottom is unknown, although it is surmised 
to be through bedrock fissures or remnant shot rock.  An existing high-level 
French drain will likely still function if the phreatic surface in the former 
quarry rises.  A piezometer was installed to provide advanced warning if the 
phreatic surface rises.  Monitoring of the piezometer will provide an 
indication of the water pressure and a plan for remediation may be required if 
the pressure exceeds the fill surface elevation. 

• A portion of the foundation fill along the southwest edge of the expansion 
area (i.e., about 800 ft2) was placed in over-thick lifts (i.e., 3 ft or more) 
before compaction (See Figure II-2, item 11B).  This area is at the edge of 
containment and will have minimal tailings thickness placed on it.  Any 
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settlement should therefore be minor and not affect stability of the tailings 
pile. 

• KGCMC used a shingled geomembrane flap to provide containment along 
the east side of the truck wash approach ramp over the liner anchor trench 
and the west side of the B-Road fill (See Figure II-1, item 8G).  The flap is 
outside of the current footprint of the tailings pile.  To function adequately as 
an operational containment feature, the following must apply: the flap must 
extend high enough to contain all of the approach ramp fills; there must be 
adequate overlap between adjacent geomembrane shingles; and, the lower 
end of the flap must be far enough westward such that all intercepted water 
flows freely to the west in containment.  This is not a geotechnical issue, but 
may become an environmental issue if contaminated water escapes through 
the shingled flap. 

• The overall grading of liner foundation is less than the specified 2% in some 
locations and the northwest area may be grading to the north and not to the 
south (See Figure II-2, item 8H).  This may reduce the flow but should not 
adversely affect the overall performance of the liner system. 

• Liner system drainage from the Truck Wash approach ramp area is routed 
into the tailings perimeter liner drain rather than to the perimeter surface 
ditch (See Figure II-1, item 8I).  KGCMC decided not to re-grade the 
foundation in the area north and west of the degritting basin to correct the 
routing.  Because the perimeter liner drain was not intended to carry the 
drainage from the approach ramp area, it may not have adequate capacity.  
This is a minor concern that will likely be corrected when the truck wash 
facility is removed upon mine closure.  However, KGCMC should have the 
designer (EDE) check the adequacy of the as-built condition.  Meanwhile, 
KGCMC should monitor flow conditions in the drain pipe and assess whether 
the drain can handle the extra flow.  This drainage item was subsequently 
changed in 2005 construction.  An RPP lined ditch now directs all of this 
flow to Pond 6.   

• The northern end of the tailings expansion area perimeter berm and the 
geomembrane containment flap are misaligned with surface drainage from 
the 2002 expansion area (See Figure II-1, item 8K).  KGCMC decided not to 
re-align the perimeter berm and flap.  As a result, water captured on the east 
side of the misaligned section must be drained through the perimeter liner 
seepage drain along the north side of the expansion area, thus placing extra 
flow load on the liner seepage collection system.   
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• Boulders and other materials identified for excavation and removal in the 
truck wash exit ramp foundation were left in place (See Figure II-1, item 8L).  
As a result, loss of fill into the boulder interstices could induce minor 
settlement, and, unidentified soft or compressible soil left in place could 
induce settlements.  This is considered to be of minor consequence.  KGCMC 
should maintain the ramp, as required. 

• A foundation level French drain was installed around the perimeter of 
degritting basin (See Figure II-1, item 8N).  This will allow detection of 
leakage through the degritting basin or splash apron. 

• When placed and spread, the crushed rock fill was observed to segregate (See 
Figure II-2, item 14A).  To avoid the loss of bedding sand into the rock fill, 
“fine” crushed rock was placed at final grade on the foundation fill for the 
truck wash and in the western part of the tailings expansion area, and formed 
a satisfactory surface after compaction.  In other portions of the work area 
where segregated coarse rock was exposed at final grade, the surface was 
graded and re-compacted, and formed a satisfactory final surface.  Any 
remaining areas with segregated coarse rock at final grade were covered with 
a thin (nominal 2 inch) layer of bedding sand, flooded with water to wash the 
sand into the pores, and then re-compacted.  The final result was deemed 
satisfactory for long and short term. 

• About 100 shot holes were drilled and blasted in the former quarry highwall 
and quarry bottom in the tailings expansion area to give a uniform foundation 
grade and to improve foundation drainage (See Figure II-2, item 14B).  Run-
of-mine oversize rock from the truck wash excavation that was too large to 
load and haul was drilled and blasted.  The fragmented rock from both blasts 
was relocated onto the tailings pile for use in temporary road construction on 
the tailings pile. 

• Columns of compacted 6-Inch Minus Rock Fill were constructed in the 
foundation of the new truck wash at the locations of the 4 eastern pier 
footings (See Figure II-2, item 14C).  The arrangement and spacing of the 
pier footings were taken from the available Aqua-Wash/PND drawings and 
located in the field by KGCMC survey.  The rock columns are founded on a 
dense, hard stratum of gravelly marine silt and clay and provide a continuous 
bearing column of rock fill to the base of the pier footing at nominal 
El. 195 ft.  The initial rock fill lift in each column was nominally 12 inches to 
18 inches thick and bucket-compacted because of groundwater flow into the 
excavations.  Subsequent lifts were nominally 12 inches thick and densified 
by 4 to 6 passes of a 12-ton vibratory compactor. 
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• An area of soft foundation soil near the northeast corner of the 2004 tailings 
expansion area was identified during proof-rolling of the foundation (See 
Figure II-2, item 14D).  Consequently, an area about 20 ft wide and 60 ft long 
(parallel to the southern edge of the 2002 expansion area) was excavated to a 
depth of about 12 ft to 15 ft, and a variety of materials including boulders and 
soil-bentonite slurry were removed.  The material removed from the 
excavation concurs with the observed backfill materials during 2002 
construction (Klohn Crippen, 2002).  Anecdotal information from KGCMC 
staff suggest that this was a soil-bentonite slurry mixing pit used during 
construction of the slurry wall on the east side of the B-Road in 2000.  The 
bouldery material encountered in the excavation appears to extend 
underneath the 2002 expansion area, and could contain some soil-bentonite 
slurry.  The extent of the soil-bentonite slurry mixing pit underneath the 2002 
expansion area is not known. 

• A substantial groundwater flow (not estimated) from the northern wall of the 
excavation was initially encountered.  The groundwater flow diminished after 
several days to a constant rate estimated at about 3 US gpm.  A French drain 
was installed in the excavation to route seepage water westward into the 
coarse, run-of-pit rock in the former quarry bottom.  The excavation was 
backfilled with crushed rock fill. 

• During foundation preparation in the northeast corner of the 2004 expansion 
area, a peat pocket was uncovered and subsequently removed (See 
Figure II -2, item 14E).  The peat was up to about 15 ft wide and 5 ft to 7 ft 
thick and extended underneath the southeast corner of the 2002 liner at or 
near the nominal toe of the tailings pile (largely underneath the temporary 
“ditch flap” liner extension installed in 2002).  The peat was overlain by 
bedding sand and soil.  Under the supervision of KGCMC, the peat was 
removed down to the elevation of the sand and gravel foundation soil layer.  
The excavation extended about 8 ft to 10 ft northward under the 2002 liner.  
The pocket appeared to narrow considerably at the back (northern) end of the 
excavation.  There could be more peat underneath the southeast corner of the 
2002 liner, however, the bulk of the peat appeared to have been removed.  
The excavation was backfilled with 6-Inch Minus Rock Fill.  A review of 
2002 expansion construction records (Klohn Crippen, 2002) indicates that 
soft or deleterious soil within the planned 2002 expansion footprint was 
excavated and replaced with rock fill.  Because the peat pocket was 
substantively beneath the temporary ditch liner “flap” at the southeast corner 
of the 2002 expansion, it is likely that this peat pocket was an isolated spoil 
remnant. 
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• Where the B-Road right-of-way was widened in the vicinity of Mile 1.2, the 
initial lift of rock fill was up to about 5 ft thick with only minimal 
compaction from construction equipment (See Figure II-2, item 11C).  In 
addition, 2 ft to 3 ft of peat was left in-place in the foundation of the existing 
B-Road between about Mile 1.1 and Mile 1.2.  As a result, the realigned B-
Road could experience non-uniform settlement in some locations, 
particularly where there are abrupt grade changes (due to impulse loading 
from heavy traffic).  In general, the road fill is relatively thick (except in the 
southern portion of the realigned area) and will be trafficked by heavily 
loaded haul trucks and equipment before the final grade is completed, which 
will reduce the ultimate amount of settlement.  Post-construction settlement 
of foundation fill can be remediated by localized filling to grade, if required, 
and by routine grading and maintenance. 

• The lowermost (southwest) portion of the main foundation drain was 
damaged during excavation.  After being repaired, the drain gravel was not 
fully encapsulated by non-woven geotextile and was in contact with the 
sandy gravel foundation soils that may contain some fines.  This drain ceased 
flowing several days later although this was likely not related to the drain 
repair, but rather to excavation of the old B-Road fill and the installation of 
two additional drains nearby.  Flows developed in the newly installed drains. 

 

2005 Construction 

• The soft clay layer encountered in the foundation of the SE2 work area was 
excavated.  The area was backfilled with compacted pit-run rock fill to 12 to 
18 inches below final grade and then with compacted 6-inch minus rock fill 
up to final grade.  

• The first lift of 6-inch minus rock fill placed in the foundation of SE2 was 
placed in lifts thicker than specified (from 3 ft to 5 ft in some locations), and 
was compacted without the addition of water.  The owner approved this 
placement procedure for the first lift, citing that the uneven foundation 
stratum and wet soil conditions did not permit placement of 1 ft to 2 ft lifts.  
The placement of 2 ft lifts and the use of water prior to compaction was 
enforced by the owner on subsequent lifts. Minor settlement could occur in 
these areas. 

• Not all reinforcing steel ends on Tank 6 concrete pad were trimmed off 
before placing grading fill.  The ends varied from about 12 inches to 
48 inches in length.  This is a minor issue as the ends were covered with rock 



 
 
 

 
 

 
 

KLOHN CRIPPEN 

 

KENNECOTT GREENS CREEK MINING COMPANY 
Tailings Disposal Facility 
2004 - 2005 Southeast Tailings Expansion, Construction Summary 
 

060228R-SE Construction Summary 2004-2005.doc 
File: M07802A40 03.500  Page II-7
 

fill below the bedding layer.  This record is provided for future reference.  No 
action is needed. 

• The bedding sand and service layer sand contained more than the specified 
maximum of 5% fines (material passing the No. 200 sieve.)  The fines 
content ranged from 3% to 10% with an average of 7% (see figure in 
Appendix IV).  The fines could potentially clog the geocomposite and reduce 
the drainage capacity of the liner system.  Similarly, increased fines in the 
bedding sand and service sand layers somewhat decreases the flow capacity 
through these layers. 
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Material Specification Sheets 
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QC and QA Data 
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Technical Specifications 
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APPENDIX VI 

2004 Construction Record Drawings by KGCMC 

DWG 2 General Arrangement 
DWG 3 Southeast Area 1 – Excavation Plan 
DWG 4 Southeast Area 1 – Liner Location Plan 
DWG 5 Southeast Area 1 – Sections and Details 1 of 3 
DWG 6 Southeast Area 1 – Sections and Details 2 of 3 
DWG 7 Southeast Area 1 – Sections and Details 3 of 3 
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DRAWINGS 

D-39001 Location Plan 
D-39002 General Arrangement 
D-39009 Southeast 2 – Excavated Surface - Plan 
D-39011 Southeast 2 – Liner Surface – Plan 
D-39012 Southeast 2 – Sections and Details – Sheet 1 of 2 
D-39013 Southeast 2 – Sections and Details – Sheet 2 of 2 
D-39014 Southeast 2 – Liner Surface and Rock Fill Berm – Plan 
D-39015 Southeast 2 – Liner Surface and Utilities – Plan  
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