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EXECUTIVE SUMMARY 
This report satisfies the State of Alaska Department of Natural Resources Dam Safety 

Certification program requirement for a construction report at a point of substantial dam 

completion. KGCMC has constructed a storm-water pond facility (Pond 7) to satisfy a 

State of Alaska Department of Environmental Conservation Waste Management Permit 

#0211-BA001 requirement in Section 3.4.3 to provide sufficient storage to contain and 

control the 24-hour/25-year design storm event. 

 

The Tailings Facility expansion permit allows an ultimate tailings pile footprint of 67 

acres.  The current mine plan in “Stage 2 Tailings Facility Expansion Design Overview 

for Forest Service Submission” dated April 8, 2004, proposes to increase the tailings pile 

footprint from 23 acres to 38 acres by late 2007.  Water handling facilities have been 

designed for a tailings pile footprint of 50 acres.  

 

Incremental increases in the storm water handling capacity (storage plus treatment rate) 

were considered in the pond design to reflect phased expansion of the tailings pile.  The 

design selected for Pond 7 provides storm water storage capacity of approximately 31.5 

acre-feet.  The storage capacity of Pond 7, in combination with existing water treatment 

capacity and projected storm flows influent to Pond 7 from the 920 Site (mill) and Hawk 

Inlet (port facility and camp), will accommodate the 25-year/24-hour design storm on 

a 53-acre area (50-acre tailings pile area plus 3-acre Pond 7 footprint).  

 

The following report describes the construction process, QA/QC and the materials used 

in the Pond 7 construction.  The report concludes that the pond is structurally acceptable 

and ready for use.  Monitoring of the facility is also recommended. 
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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 owned and 

operated by Kennecott Greens Creek Mining Company (KGCMC). 

 

Mine tailings are dewatered at the mill site.  About one-half of the tailings are utilized 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.  The 2005 expansion 

activities included the construction of a lined tailings storage area (SE2) in the southeast 

region of the TSF, and the construction of a water retention pond (Pond 7).   

 

This report is a summary of the 2005 construction of Pond 7.  The 2005 tailings 

expansion construction is reported separately. 

 

The 2005 civil work was designed by Klohn Crippen (KC) with input from KGCMC and 

Environmental Design Engineering Ltd. (EDE). 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 in late 2004 and early 2005.   

 

Design and construction of Pond 7 was as follows: 

 

• EDE determined the water control and storage requirements and designed the 

gabion inlet structure; 

• KC designed the earthworks and spillway (based on EDE sizing); 

• KGCMC designed the wet well and related piping; 

• Channel Construction constructed Pond 7 except for the lining system; and 



KENNECOTT GREENS CREEK MINING COMPANY December 21, 2005
Pond 7 Construction Summary Report 
 

051220R - Pond 7 Construction Summary Report (Final).doc 
File: M07802A40.500 Page 2
 

• Northwest Linings and Geotextile Products Inc. (NLGP) designed and installed 

the lining system. 

 

KGCMC was the overall construction and contract manager.  KGCMC retained Klohn 

Crippen to monitor portions of the 2005 TSF civil construction.  The work observed by 

Klohn Crippen is indicated on the construction schedule (see Section 5).  EDE did not 

observe construction.  KGCMC monitored construction when KC was not on site. 

 

This construction summary report was compiled by Klohn Crippen on behalf of 

KGCMC, with input from KGCMC, EDE and NLGP. 

 

Selected photographs of Pond 7, taken during construction, are attached in Appendix I.  

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.  EDE and KGCMC prepared Drawing GCM0203-1. 
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2. SCOPE OF WORK 

The key elements of the 2005 Pond 7 construction included: 

 

• Clearing, grubbing, and stripping of the pond footprint.  

• Excavating peat, organic material, loose soil, oversize rock, stockpiled 
waste and any other deleterious material. 

• Quarrying and blasting high spots in the pond area that remained from 
2004 quarrying operations. 

• Proof-rolling the approved soil foundation.  Excavating and removing 
local soft or deleterious materials and replacing with compacted rock fill. 

• Producing 6-inch minus rock fill for construction. 

• Producing screened sand for bedding and service layers.  

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

• Installing a wet well for collection and pumping of stored water to the 
water treatment plant.  

• Installing instrumentation beneath the liner with connection to a 
monitoring system (work done by KGCMC). 

• Placing structural rock fill in the quarry bottom and slopes as required to 
form the pond basin and rock fill berms. 

• Constructing a geomembrane-liner system for the pond including:  a layer 
of bedding sand over the prepared foundation; a layer of non-woven 
geotextile; a layer of HDPE geomembrane; and a service layer of sand and 
rockfill. 

• Constructing an access ramp of granular fill in the east corner down onto 
the pond invert. 

• Constructing a rock fill pad foundation for Tank 7 and the pH Tank. 

• Forming and pouring of reinforced concrete slab-on-grade foundations for 
Tank 7 and the electrical transformer pads. 
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• Installing Tank 7 and connection to associated pumping/piping systems. 

• Excavating a conveyance channel from Pond 6 to Pond 7 and connection 
of the channel with the pond gabion inlet structure. 

• Constructing a gabion inlet structure and concrete spillway channel. 
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3. PROJECT ORGANIZATION 

The project organization chart is shown on Figure 3.1.   
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4. CONSTRUCTION EQUIPMENT 

Table 4.1 Equipment Used in 2005 Construction Work 
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 
berm fill 
- Grading of pond 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 excavated material to 
stockpiles, and fill to berm 

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

  Vibratory Compactor Caterpillar CS-
563C Channel Construction 

- Proof rolling exposed 
foundation and compacting berm 
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 

  Crawler Rock Drill Ingersoll-Rand 
ECM-370 Channel Construction - Drilling rock in Pond 7 Quarry 

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

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

The construction schedule for Pond 7 is shown on Figure 5.1.   
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6. 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 had a couple of days towards the end of the month with heavy rain that 

coincided with installation of the Pond 7 instrumentation and placement of the bedding 

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

graphitic phyllite.  The 6-inch minus rock fill was produced by crushing in the quarry, 

and was placed as it was produced.  Excess material was used in construction of a berm at 

Tailings Expansion Southeast 2 area or stockpiled in Pit 5.  See Drawings D-39025, D-

39026, D-39028, and D-39029 for areas in which the 6-inch minus rock fill was placed.  

 

QA/QC Summary 

QC tests were not required for the 6 inch minus rock fill.  Visual assessments were made 

to confirm suitability of the material for use.  

 

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 conventional drill and blast 

methods and placed in designated berm areas without additional crushing.  The maximum 

diameter specified for the pit-run rock fill was 3 ft.  Pit-run rock fill with oversize 

boulders up to 6 ft diameter was used in the outer portion of the berm fill (see Drawing 

D-39026).  

 

QA/QC Summary 

QC tests were not required for the pit-run rock fill.  Visual assessments were made to 

confirm suitability of the material for use. 
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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 

Samples were collected from the borrow area and as-placed in the Works. Gradation test 

results on samples collected by KC for the bedding sand are summarized in AppendixIV.  

Also included are two gradation test results submitted by Channel on samples collected 

from the A-Road Pit during sand production.     

 

A Standard Proctor test by Klohn Crippen, at KGCMC’s 920 Area laboratory in August 

2005, gave a maximum dry density for the bedding sand of 132.5 pcf at optimum 

moisture content of 11%. 

 

The specified quality control testing was for a minimum of 1 test per 500 yd3 placed for 

moisture content, in-situ density and gradation, and 1 test per 2000 yd3 placed for 

Standard Proctor.  The actual testing was less than specified.  However, the sand zones 

were rolled with the vibratory compactor under KGCMC/Klohn direction and the results 

were considered acceptable. 

 

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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Channel in stockpiles.  The drain gravel consisted of sound particles and was uniformly 

graded, from 3/4-inch to 1/4-inch diameter, as specified.  

 

QA/QC Summary 

QC tests were not required for the drain gravel.  Visual assessments were made to 

confirm suitability of the material for use. 

 

7.5 Service Layer Rock Fill 

Source and Production Method 

The rock fill used as a cap on the service layer was a by-product of the sand production at 

Mile 1.5 on the A-road.  The rock fill is generally rounded 4-inch minus or 5-inch minus.  

This rock fill was also used as backfill overlying the drain rock in the French drains at the 

southwest corner of the Pond and where the French drain passes beneath the southwest 

berm.   

 

QA/QC Summary 

QC tests were not required for the rock fill.  Visual assessments were made to confirm 

suitability of the material for use. The filter compatibility criteria between the rock fill 

and the drain gravel is satisfied.  In addition, the drain gravel in the foundation French 

drains is surrounded by geotextile, which provides additional protection for the French 

drains.  

 

7.6 Geofabrics 

Source 

KGCMC purchased geofabrics from Northwest Linings and Geotextile Products Inc. 

(NLGP) of Kent, Washington, and provided them for Channel.  Summary information for 
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the geofabrics used in the 2005 construction is given in Table 7.1.  Material specification 

sheets are given in Appendix III. 

 

Table 7.1 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  

 

QA/QC Summary 

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

Results are given in Appendix IV. 

 

7.7 Drain Pipe 

Source and Production Method 

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

pipe is given in Table 7.2.  Material specification sheets are given in Appendix III. 

 

Table 7.2 HDPE Drain Pipe 

PIPE TYPE MANUFACTURER/
DESCRIPTION 

LOCATION/ 
USAGE INSTALLER 

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

12-Inch Solid  PolyPipe Pipeline Wet Well 7 to 
Water Treatment Pad Channel 

8-Inch Solid PolyPipe Wet Well to Environment Channel 
24-Inch Solid PolyPipe Wet Well 7 Intake Channel 
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QA/QC Summary 

QA/QC testing was not required for the HDPE pipes. 

 

7.8 Concrete 

Source and Production Method 

Concrete was batched by KGCMC at the plant located near the 920 Mill Site.  The 

concrete was a standard Greens Creek mix comprising: 

 

• 3150 lb aggregate (45:55 sand to coarse (¾-inch) aggregate ratio); 

• 564 lb Portland cement; and 

• 30 gallons of water per cubic yard (0.44 water/cement ratio). 

 

The specifications called for 4500 psi 28-day unconfined compressive strength (UCS), 

maximum 0.43 water/cement ratio and 6% air content. 

 

QA/QC Summary 

QA/QC testing was not reported on the concrete placed in the inlet structure or the 

spillway. 

 

Based on the literature a concrete with 564 lbs cement per cubic yard, ¾-inch aggregate, 

0.44 water/cement ratio and air-entrainment should have a nominal 28-day UCS of 30 

MPa (4350 psi), which is acceptable. 

 

7.9 Quantities 

The material quantities provided by KGCMC are included in Appendix VI. 
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8. DESIGN CHANGES BY DESIGN ENGINEER 

No design changes were initiated by the design engineer.  Changes made as a result of 

requests from the Owner are documented in Section 9.   
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9. MODIFICATIONS BY OWNER 

Modifications initiated by the Owner to make use of available materials, to expedite 

construction, or at the request of the Contractor are listed in the following sub-sections.  

The modifications are divided into two categories: 

 

• changes which are likely to have a beneficial to minor adverse effect on 
the long-term performance of the facility; and  

• changes which could have an adverse effect on the long-term performance 
of the facility.   

 

All changes initiated by the Owner during construction are, in our opinion, such that 

monitoring should provide sufficient warning for planning remedial measures, if 

required.  

 

9.1 Minor Effects 

Construction modifications that are likely to have a beneficial to minor adverse effect on 

the long-term performance of the facility are listed in Appendix II and are provided for 

completeness of the construction record.  The modifications listed in Appendix II should 

not significantly affect performance of the facility, and in some cases have enhanced the 

construction.   

 

9.2 Potential Adverse Effects  

The construction modifications described below could cause some settlement related 

problems.  The amount of settlement is difficult to predict and is expected to be minor. 

Monitoring of the affected areas is recommended later in this report, as a precaution, to 

confirm performance. 
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• 3/4-inch to 1/4-inch drain gravel was used as a foundation for the Pond 7 
wet well riser in place of pouring a concrete leveling pad.  The grading fill 
was about 2 ft thick and received only surficial compaction in the riser 
footprint with a Makasa Vibratory Plate compactor (about 120 lb mass).  
The well riser and connecting pipes were also embedded in an annular ring 
of un-compacted drain gravel.  

Over time, consolidation settlement of the fill will drag the well casing 
down relative to the floor and connecting pipes; during flood events (i.e., 
when the riser is full of water) there will be a tendency for the weight of 
water to push the well floor down relative to the walls.  The net effect 
should be minor to no distress on the well walls and floor.  However, any 
vertical movement of the casing could distress the pipe connections.   

An earthquake could also induce settlement of the un-compacted fill.  
Therefore, as a precaution, settlement should be monitored and the floor 
and pipe connections should be inspected and repaired, if necessary. 

• Shot rock was pushed up against the quarry walls with a bulldozer to form 
the inner slopes of the pond basin in the quarried area.  Along the 
northeast side of the pond basin, shot rock underlying the pushed-up 
material was not excavated, and the shot rock was pushed up in a single 
wedge-shaped lift up to about 12 ft high.  On the north half of the west 
side of the basin, the shot rock was pushed up in several layers.   

The rock was unwetted and compacted by tracking from a Caterpillar 
D10R bulldozer.  As a result the fill in these areas is not as dense as it 
would be if the fill had been placed in compacted lifts.  Statically this 
should not present a problem, however following an earthquake there 
could be minor settlement or slumping of the fill locally below the liner.  
The liner however is capable of handling significant deformation and 
existing instrumentation will detect any leakage.   

The affected areas are mainly above the service layer and can easily be 
inspected visually.  As a precaution these areas of the exposed lining 
should be inspected periodically for signs of settlement. 
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10. INSTRUMENTATION 

Instrumentation installed in Pond 7 is summarized in Table 10.1.  The locations of the 

instruments are plotted on Drawing D-39025.  Piezometer readings to date (provided by 

KGCMC) are in Appendix VII.  The suction lysimeters have been tested by KGCMC for 

ability to hold a vacuum but no samples have been extracted. 

 

Table 10.1 Pond 7 Instrumentation 

COORDINATES 
INSTRUMENT ID INSTRUMENT 

TYPE N (ft) E (ft) 

TIP 
ELEVATION 

(ft) 

LOCATION IN  
POND 7 1 

PZ-P7-05-01 Piezometer 51887 39727 121.32 SE corner 
SL-P7-05-01A/B Lysimeter 51887 39727 121.32 NW corner 
PZ-P7-05-02 Piezometer 52160 39534 122.50 Middle of pond 
SL-P7-05-01A/B Lysimeter 52160 39534 122.50 SW corner 
PZ-P7-05-03 Piezometer 51967 39589 120.03 SE corner 
SL-P7-05-03A/B Lysimeter 51967 39589 120.03 NW corner 
PZ-P7-05-04 Piezometer 51868 39488 119.18 Middle of pond 
SL-P7-05-04A/B Lysimeter 51868 39488 119.18 SW corner 
1All instruments are at base of sand bedding layer beneath liner. 
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11.  WORK NOT COMPLETED 

As of December 21, 2005, work to be completed at Pond 7 includes: 

 

• Wet Well 7: 

• Make connections to utility pipes and install caisson pumps,  

• Install protective cover on inlet pipe, 

• Install guardrail around top of well, and  

• Install pump at WW7 (scheduled for late winter 2005, or spring 2006).   

• Install electrical systems, MCC (motor control center) and lights. 

• Guard entrance ramp to the pond. 
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12. FOLLOW UP WORK 

12.1 Monitoring 

The monitoring frequencies given below are the minimum recommended for the first year 

following construction.  After year one, the monitoring frequency should be reviewed by 

a qualified engineer.  However, at any time, the reading frequency should be increased 

where potential problems are identified.   

 

• Piezometers installed under the liner should be read monthly to confirm 
that the French drains in the foundation are functioning properly and that 
there is no pore pressure build-up under the liner.  

• Lysimeters installed under the liner and water from the French drain 
outfall should be sampled monthly when Pond 7 is in operation as a check 
for leakage through the liner.  

• Monthly visual inspection should be carried out to check for deformation 
of the berm crest and slopes.  

• Survey monuments should be placed on the berm crest and measured 
semi-annually so that any settlements can be tracked and additional fill 
can be added to ensure that adequate freeboard is maintained. 

• Semi-annual settlement and integrity checks should be carried out on the 
inside of the wet well riser, the well floor area and the pipe connections.  

• Annual inspection and dam safety reviews as required by the Alaska 
Department of Natural Resources Dam Safety Division should be carried 
out. 

 

12.2 Analyses 

• If regular monitoring and inspection of the berm indicate signs of 
compromised stability, appropriate site investigations and slope stability 
analyses should be undertaken to help determine mitigative measures.   
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13. CONCLUSIONS 

Based on field observations and tests Klohn Crippen has performed, as documented in 

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

the foundation and embankment for Pond 7 and the quality of the concrete, achieve the 

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

cause structural integrity issues and overall risk of embankment failure or settlement 

related problems are considered to be very low.  Accordingly, from a geotechnical 

viewpoint, Pond 7 may be used for the intended purpose of storing and routing the design 

24-hour/25-year storm water flows. 
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FIGURES 

Figure 3.1 – Project Organization Chart 
Figure 5.1 – Construction Schedule 



 

  KGCMC Surface Operations    
  Tom Zimmer (Tel. 907-790-8460)    
  Manager - Surface Operations    
  Eric Sundberg (Tel. 907-790-8442)    
  Project Manager     
        
Klohn Crippen Consultants Ltd.    KGCMC Environment 
Bob Chambers (Tel. 604-251-8504)    Kerry Lear (Tel. 907-790-8471) 
Len Murray (Tel. 604-251-8580)    Pete Condon (Tel. 907-790-8420) 
Project Manager, Designer    Instrumentation and Environmental 
        
     KGCMC Surface Operations 
     Shelby Edwards (Tel. 907-790-8441) 
     Survey Control 
        
Klohn Crippen Consultants Ltd.     Aqua-Wash Equipment Ltd. 
Keith Everard (Tel. 604-251-8458)    Sandy Michie (Tel. 604-594-9274) 
Manuel Reyes (Tel. 604-251-8421)    Truck Wash Contractor 
Field Engineers       
       
  Glacier State Contractors Ltd.    
  James Mason (Tel. 907-789-4976)    
  Earthworks Contractor    
        
         
    Northwest Linings and 

Geotextile Products Inc. 
    Scott Newton (Tel. 253-872-0244 x113) 
    Alex Rios (Tel. 253-872-0244)  
    Liner Installation Contractor  
Figure 3.1 2004 Construction Organization Chart 

 



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

N:\M\M07802A35 - KGCMC Stage 2 Expansion\400 Design\420 CalculationsFigure 5.1 2004 Construction Schedule.xls
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Photo 1. Excavation to foundation stratum in southwest corner of pond (June 17, 2005). 
 

 
Photo 2. Excavation to foundation stratum in southwest corner of pond - overview  

(June 18, 2005). 
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Photo 3. Prepared foundation in southwest area of pond excavation (June 18, 2005). 
 

 
Photo 4. Prepared foundation on northwest corner of pond.  Peat, sand and soft, wet 

clay remained in foundation (August 3, 2005). 
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Excavation 
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Photo 5. Excavation of overburden to expose intact bedrock along interior south pond 

slope (July 18, 2005). 
 

 
Photo 6. Excavation of crushed 6 inch minus rock fill from Pond 7 quarry (July 20, 2005). 
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Photo 7. Excavation of crushed 6 inch minus rock fill from Pond 7 quarry (Aug. 20, 2005). 
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Photo 8. Excavation of French drain trench (July 7, 2005). 
 

 
Photo 9. Placement of drain gravel and perforated pipe in French drain (July 7, 2005). 
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Photo 10. Placement of instrumentation conduit on top of completed French drain 

(July 8, 2005). 
 

 
Photo 11. View from downstream of completed French drain and  instrumentation 

conduits (July 9, 2005). 
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Photo 12. Excavation of trenches for French drains in pond floor (August 23, 2005). 
 

 
Photo 13. Placement of geotextile and perforated pipe in pond floor French drains 

(August 23, 2005). 
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Photo 14. Installation of Wet Well 7 riser (July 5, 2005). 
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Photo 15. Pipe connections and trench from inlet pipe to Wet Well 7 (July 6, 2005). 
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Photo 16. Concrete poured around pipe joints (July 25, 2005). 
 

 
Photo 17. Concrete poured around pipe inlet (July 25, 2005). 
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Photo 18. Pipe inlet to Wet Well 7 with instrumentation pipe (July 26, 2005). 
 

 
Photo 19. Drain gravel backfill around Wet Well 7 riser (July 26, 2005). 
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Photo 20. Installation of reclaim pipes along Pond 7 berm crest (August 19, 2005). 
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Photo 21. Placement of first lift of berm fill in southwest corner (June 20, 2005). 
 

 
Photo 22. Foundation preparation and placement of first lift of berm fill on west side  

of pond (June 22, 2005) 
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Photo 23. Placement of oversize boulders in the outer apron of berm (June 28, 2005). 
 

 
Photo 24. Placement of berm fill on east side of pond (July 16, 2005). 
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Photo 25. Placement of berm fill on west side of pond (July 21, 2005). 
 

 
Photo 26. Over view of berm fill placement (July 23, 2005). 
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Photo 27. Placement of rock fill on interior pond slopes (July 26, 2005). 
 

 
Photo 28. Placement of first lift of rock fill over soft, wet, non-proofrolled foundation on 

northwest side of pond (August 2, 2005). 
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Photo 29. Advancement of first lift of rock fill over soft, wet, non-proofrolled 

foundation on northwest side of pond (August 4, 2005). 
 

 
Photo 30. Compaction of interior pond slopes in preparation for placement of bedding 

sand (August 22, 2005). 
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Photo 31. Placement of bedding sand (August 24, 2005). 
 

 
Photo 32. Placement of bedding sand and installation of instrumentation (August 26, 2005). 
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Photo 33. Anchor Trench on crest of pond (August 27, 2005). 
 

 
Photo 34. Liner installation by Northwest Linings (August 30, 2005).  
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Photo 35. Anchorage of liner in anchor trench (August 31, 2005). 
 

 
Photo 36. Liner installation by Northwest Linings (September 1, 2005). 
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Photo 37. Placement of access road into pond (September 6, 2005). 
 

 
Photo 38. Advancement of service layer sand onto pond floor (September 7, 2005).  
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Photo 39. Placement of sand service layer (September 8, 2005). 
 

 
Photo 40. Placement of protective rock fill over sand service layer (September 12, 2005). 
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Gabion Inlet Structure 
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Photo 41. Excavation for gabion inlet structure (August 31, 2005). 
 

 
Photo 42. Gabion inlet structure  (November 1, 2005). 
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Photo 43. Concrete sidewalls at crest of gabion inlet structure (November 1, 2005)  
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Spillway 
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Photo 44. Concrete spillway inlet structure side view (November 1, 2005). 
 

 
Photo 45. Concrete spillway inlet structure front view (October 31, 2005). 
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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. 

 

• Concrete collars were placed around the pipe stub connections for Wet 
Well 7 after water was observed leaking from the joint. 

• Drain gravel placed in the foundation French drains and used as backfill 
around the wet well riser was not compacted.  This could result in minor 
localized settlement.  

• An initial thick lift (up to 10 ft to 12 ft) of coarse rock was placed on the 
west side of the rock ridge (160 ft south of WP3 to between WP3 and 
WP8).  This could result in minor localized settlement but since the area is 
downstream of a bedrock knob, there will be no impact on stability. 

• Rock fill compaction was not consistent and was not consistently carried 
out with the addition of water.  This could result in minor additional long 
term settlement. 

• The 6-inch minus rock fill was generally placed in 2 ft to 3 ft thick lifts 
(2 ft lifts were specified), and was compacted typically with 3 to 4 passes 
of a 12-ton vibratory compactor.  Minimum 6 passes of a 12-ton vibratory 
compactor was specified.  Minor additional settlement could result.   

• The pit-run rock fill in the berm was occasionally placed in lifts thicker 
than the specified 3 ft (e.g., up to 6 to 8 ft thick, mainly along the west 
side). The rock fill generally received 2 or 3 passes of a D8 bulldozer with 
some haul truck traffic.  The specification was a minimum 4 passes of a 
D8 bulldozer or equivalent and haul truck traffic with a final pass with a 
12-ton vibratory roller.  Minor additional settlement of the berm structure 
could result, but is not expected to cause structural problems.  

• Some portions of the foundation were not approved before fill was placed.  
Peat and sand (up to 3 ft thick) were left in some foundation areas 
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(generally localized and discontinuous) where the coarse rock apron was 
placed (west of the rock ridge).  Settlement of the berm structure in these 
areas could result, but is not expected to cause structural problems.  

• Trench backfill over the French drain between WP 11 and the west side of 
the work area consists of a 1 ft to 1.5 ft thick layer of ½-inch to 3-inch 
crushed gravel and cobbles, and a 1 ft to 2 ft thick layer of 8-inch minus 
sand screening reject material.  This material was pre-approved as back 
fill.    

• The rock fill placed in the first lift of the outer 15 ft of berm in the 
southwest corner contained boulders up to 6 ft diameter.  KC agreed that 
the oversize pit-run rock fill could be placed in the outer portion of the 
downstream shell to a maximum width of 35 ft at the foundation level, less 
wide with increased height. 

• Limited vibratory compaction was used on the rock fill placed directly 
above the foundation layer to avoid "pumping" of the underlying clay/till 
material.  Compaction of the rock fill (2 ft lifts for 6-inch minus, and 3 ft 
lifts for pit-run rock fill) was carried out by routing construction 
equipment (i.e., Caterpillar D8 bulldozer and haul truck) over the fill 
surface.  The compactor ran over the lift (without vibration) prior to 
placement of the next lift to compact any areas that may not have been 
trafficked. Vibratory compaction resumed after 5 ft to 6 ft of fill was 
placed over the foundation.   

• The bedrock/till on the interior pond slopes was over-excavated, and a 1 ft 
to 2 ft layer of compacted 6 inch minus rock fill was placed to create a 
working surface for final grading and placement of bedding sand.  This 
change was requested by Channel.  

• The pond liner consists of 100 mil non-woven geotextile overlain with 
80 mil HDPE geomembrane.  Geocomposite material was used when the 
supply of non-woven geotextile ran out.  This was a beneficial 
modification. 

• The access road was built by pushing sand from the pond crest 
downwards.  The specifications stated that “fill placement from the top 
down will not be allowed”.  Light weight equipment was used for this 
construction and may not have caused significant shearing of the liner as 
none is indicated along the edges of the ramp fill.   
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• The spillway design was modified because bedrock was not present in the 
spillway excavation.  A layer of 6-inch minus rock fill overlain with a 6-in 
thick leveling layer of bedding sand was placed before the concrete floor 
of the spillway was poured.  

• Quality control tests (i.e., moisture content, in situ density, gradation, and 
Standard Proctor) were not carried out on the bedding sand layer as 
specified.  If there are areas of un-compacted bedding sand, settlement 
could occur.  The settlement in such areas is expected to be minor and 
should not affect the performance of the liner.  Also the liner is capable of 
handling significant deformation and existing instrumentation will detect 
any leakage.   

• The gabion inlet structure was modified by KGCMC and EDE as shown 
on the construction record drawing.  
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Manufacturer’s Specifications and Data Sheets 
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APPENDIX IV 

QC and QA Data  
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Specifications 





























































































































KENNECOTT GREENS CREEK MINING COMPANY 
Pond 7 Construction Summary Report 

 

 

APPENDIX VI 

QUANTITIES 
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APPENDIX VII 

Piezometer Measurements  
(by KGCMC) 
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DRAWINGS 

D-39001 Location Plan 

D-39002 General Arrangement 

D-39019 Pond 7 Excavated Surface Plan 

D-39025 Pond 7 Liner Surface – Plan and Berm Layout 

D-39026 Pond 7 Section and Details 

D-39027 Pond 7 Spillway Channel – Plan  

D-39028 Pond 7 Spillway Sections A, D, E, and Detail 

D-39029 Pond 7 Spillway Sections B, C, and Details 

GCM0203-1 Gabion Inlet Structure 




















