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August 3, 2011 
 
Chuck Hubert 
Environmental Assessment Officer 
Mackenzie Valley Review Board 
Suite 200, 5102 50th Avenue, 
Yellowknife, NT 
X1A 2N7 
 
Dear Mr. Hubert 
 
RE: Environmental Assessment EA0809-002, Prairie Creek Mine 

Possible Project Modifications related to Water Quality Objectives 
 
We refer to the letter from the Review Board on the above noted subject dated July 19, 2011.  
 
As you know, during the June 23rd-24th public hearings in Fort Simpson, several parties 
expressed an interest in forming and participating in a committee to evaluate site specific water 
quality objectives (SSWQO) for the Prairie Creek Mine. Canadian Zinc Corporation (CZN) met 
with Aboriginal Affairs and Northern Development Canada (AANDC) on June 27, 2011 to 
collaborate in developing a framework for the proposed initiative. CZN and AANDC 
subsequently submitted their ideas to the Review Board on July 4, 2011. Both submissions 
included the evaluation, by CZN, of initiatives that would potentially lead to more stringent 
water quality objectives: a desk-based study of process water treatment alternatives; and, options 
for additional water storage. 
 
In their letter of July 15, 2011 the Review Board elected not to specify a post-hearing process for 
further consideration of water quality objectives, but did encourage parties to meet to resolve 
outstanding issues prior to closing the registry on September 9th. In the mean time, CZN has 
continued to work on the process based on the steps described in our letter of July 4, 2011. A 
conference call was held with AANDC on July 26, 2011 to discuss progress (a meeting report 
has been submitted separately). 
 
The desk-based study of process water treatment alternatives is nearing completion, and a report 
will be available before environmental assessment (EA) closure. However, work related to study 
results would be required post-EA. Options for additional water storage have also been 
evaluated. These consist of either additional capacity in the existing large pond which will 
become the Water Storage Pond (WSP), or the construction of a second WSP, which would 
constitute “possible modifications to the Prairie Creek Mine project that may result from 
meetings between CZN and parties regarding site-specific water quality objectives”. 
  
Consequently, as requested, CZN is providing an assessment, by Golder Associates, of additional 
water storage options (attached), including enhancing capacity of the existing WSP and a 
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conceptual design for a second WSP. This allows parties the opportunity to review and provide 
recommendations on possible modifications to project design during the current EA. Please note 
that the location of the proposed second WSP is the same as the site for a second pond permitted 
by Cadillac Mines in the 1980’s, and some site investigation work had been completed.  Please 
also note, however, that no decision has been taken by CZN regarding the adoption of an 
additional water storage alternative. This decision would be taken later when more information is 
available, including direction from the Boards. 
 
Adverse impacts associated with additional capacity in the existing large pond which will 
become the WSP are not considered to be significantly different from those associated with pond 
rehabilitation, and therefore these will already have been considered in the EA process. There 
would be an incremental beneficial impact in that the additional storage capacity should allay 
concerns related to sufficient storage space to contain water during plant upsets and other 
unforeseen events, and the additional capacity may also lead to more stringent and achievable 
water quality objectives. 
 
The conceptual design for a second WSP (attached) includes provision for detailed site 
investigation and design, including stability analyses. A double liner system has been proposed 
to ensure no leakage from the pond. This would also be verified by monitoring wells. Water 
would be delivered to, and returned from, the pond via pipelines. Appropriate safeguards will 
need to be put in place to minimize the potential for, and contain spills from, possible pipe 
rupture. 
 
Golder Associates have also provided a vegetation and wildlife impact assessment for the second 
WSP site (also attached). 
 
The beneficial impacts of the additional storage capacity that a second WSP would provide 
would be the same as for an expanded (first) WSP, except that these impacts would be magnified 
because of the considerably greater storage volume. 
 
We note that the Review Board has requested final written submissions from parties by 
September 6th, and from CZN by September 9th. In order to respond in detail to review 
comments that may be received from parties on the technical material in this letter, we 
respectfully request that the Review Board consider setting an August 26th deadline for such 
comments. 
 
We trust the above meets the requirements of the Review Board’s July 19th letter. 
 
Yours truly, 
CANADIAN ZINC CORPORATION 

 
David P. Harpley, P. Geo. 
VP, Environment and Permitting Affairs 
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Dear Mr. Harpley, 


Further to your request, Golder Associates Ltd. (Golder) has prepared the following vegetation and wildlife 


assessment of a potential second water storage pond (WSP2) for Canadian Zinc Corporation’s (CZN) Prairie 


Creek Mine project in the Northwest Territories.  This assessment forms part of the addendum to CZN’s 


Developer’s Assessment Report (DAR) and complements Golder’s March 22, 2010 technical report “Vegetation 


and Wildlife Assessment, Prairie Creek Mine, Northwest Territories” prepared for CZN.    


 


1.0 BACKGROUND  


Canadian Zinc Corporation has proposed to reopen the Prairie Creek Mine to full production capacity 


(the Project).  The mine is located at approximately 61° 33’ north latitude and 124° 48’ west longitude adjacent to 


Prairie Creek, a tributary of the South Nahanni River, NWT.  Prairie Creek flows into the South Nahanni River 


approximately 43 km downstream of the Prairie Creek Mine.  Plans for re-opening of the mine were provided by 


CZN in their DAR dated March, 2010.  


The current mine development includes surface buildings and mine infrastructure as well as underground 


workings that extend into the adjacent slopes of the Prairie Creek valley.  Access to the mine site is by air to an 


airstrip located 1.5 km north of the mine site.  A winter access route will be upgraded to connect the mine site 


with the Liard Highway at a location east of the community of Nahanni Butte.   


Part of the mine site infrastructure includes a water storage pond (WSP) of approximately 10 ha in size near the 


mine’s mill site.  This WSP was previously designed as a tailings facility, but with the revised mine plan and 


proposed milling the WSP will now be used to store mine and process water, as well as flotation tailings material 


from the first five months of mill operation.   
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Subsequent to CZN’s discussions with the Mackenzie Valley Environmental Impact Review Board (MVEIRB) 


and federal and territorial government agencies, and following the June 22 to 24, 2011 Public Hearing of the 


MVEIRB on the Project, CZN has considered requirements to allow the adoption of more stringent water quality 


objectives.  Additional water storage is one alternative that would allow this, and one option is a second 


WSP (WSP2).  WSP2 would be located on the east side of the Prairie Creek floodplain approximately 


1 km downstream from the existing mill (refer to Figure 1 for an oblique aerial view of the site).  If built, WSP2 


would hold mine water only, WSP1 being reserved for process water and tailings material.  The total land base 


for WSP2 is estimated at 9.2 ha, with an additional 1.0 ha of land around the periphery of the site to make room 


for construction equipment; this additional 1.0 ha would be restored once construction of WSP2 is completed.  


The WSP2 site is already partly developed with a disturbed area at the north end of the site where a small 


crushing operation was located.  Piles of granular material remain.  There are several access roads to the creek 


and other facilities associated with the crushing location. Other facilities at the WSP2 site include a reagent 


storage pad, which is currently in use, several trailers each in a separate area with road access, an inert waste 


disposal site, and a weather station. 


 


2.0 OBJECTIVES  


The objectives of this assessment were to: 


 Describe vegetation and wildlife resources in the second WSP area in the context of the general 


Prairie Creek area; 


 Assess potential effects of constructing and operating WSP2 and how these potential effects could be 


mitigated; and 


 Review how the mitigation measures are reflected in the February 23, 2011 “Draft Wildlife Management 


Plan, Canadian Zinc Corporation Prairie Creek Mine, Northwest Territories” prepared by Golder for CZN 


and whether any additional management measures would be necessary for WSP2.  


 


3.0 INFORMATION SOURCES  


The description of vegetation and wildlife conditions is based primarily on previous studies carried out for the 


Prairie Creek Mine and access road, which include the following: 


 Preliminary Environmental Evaluation for Mine, Mill and Camp.  May 1980.  Report prepared for Cadillac 


Explorations Limited, Prairie Creek Project, N.W.T. by Ker, Priestman & Associates Ltd.  Victoria, BC.  


 Preliminary Environmental Evaluation for Winter Access Road.  May 1980.  Report prepared for Cadillac 


Explorations Limited, Prairie Creek Project, N.W.T. by Ker, Priestman & Associates Ltd.  Victoria, BC.  


 Environmental Evaluation for Cadillac Explorations Ltd. Prairie Creek Project, N.W.T.  October 1980.  


Report prepared for Cadillac Explorations Limited. by Ker, Priestman & Associates Ltd.  Victoria, BC.  


 Prairie Creek Project Vegetation & Wildlife Studies, 1981.  Report prepared for Cadillac Explorations Ltd. 


September 1981.  Prepared by Beak Consultants Limited, Richmond, BC.  
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 Prairie Creek Project Vegetation and Wildlife Initial Evaluation.  December 1994. Report prepared for 


Rescan Environmental Services Ltd. by Robertson Environmental Services; and    


 Prairie Creek Project: Wildlife Studies, 1982 Addendum.  October 1982.  Letter addressed to 


Mr. Paul A. Gray, Northwest Territories Wildlife Service.  Prepared by Beak Consultants Limited, Richmond, 


BC.  


 


More recently, surveys for wildlife in the Prairie Creek Mine site and along the access road have included the 


following: 


 Wildlife Survey, Phase 3 Surface Exploration Drilling Project, Prairie Creek.  June 2006.  Letter addressed 


to Nicolas Larter, Ph.D., Decho Regional Biologist, Environment and Renewable Resources, 


Government of the Northwest Territories, Fort Simpson, NT.  From Canadian Zinc Corporation, 


June 8, 2006 (provided as Appendix C of the DAR); 


 May 2007 Wildlife Reconnaissance Prairie Creek Mine Winter Road.  May 2007.  Report prepared for 


Canadian Zinc by Brian Churchill, R.P.Bio., Chillborne Environmental, Fort St. John, BC (provided as 


Appendix D of the DAR);  


 2009 Rare Plant and Wildlife Survey Prairie Creek Mine Area and Winter Road, NT.  October 2009.  Report 


prepared for Canadian Zinc Corporation by EBA Engineering Consultants Ltd., Vancouver, BC (provided as 


Appendix 13 of the DAR); and  


 Aerial caribou surveys conducted by Golder and Parks Canada Agency (PCA) (December 2010 and 


February 2011).   


 


Additional information sources include studies of wildlife in Nahanni National Park Reserve by Dr. John Weaver 


of Wildlife Conservation Society Canada.  Several of these studies included the Prairie Creek drainage and 


lands to the east, and along the Prairie Creek Mine access road.  The following reports by Dr. Weaver were used 


for background:  


 Trans-boundary Survey of Grizzly Bears, Nahanni National Park Reserve Naha Dehe, 2003 Annual Report.  


2004.  Report for Wildlife Conservation Society, prepared by John L. Weaver, Ph.D.; 


 Occurrence of Grizzly Bears in the Prairie Creek Area, Greater Nahanni Ecosystem.  Addendum to 


February 4, 2005 letter.  February 2005.  Report for Wildlife Conservation Society Canada, prepared by 


John L. Weaver, Ph.D.; 


 Big Animals and Small Parks: Implications of Wildlife Distribution and Movements for Expansion of 


Nahanni National Park Reserve.  July 2006.  Report for Wildlife Conservation Society Canada, prepared by 


John L. Weaver, Ph.D.; and 


 Conserving Caribou Landscapes in the Nahanni Trans-Border Region, Using Fidelity to Seasonal Ranges 


and Migration Routes.  May 2008.  Report for Wildlife Conservation Society of Canada, prepared by 


John L. Weaver, Ph.D. Wildlife Conservation Society Canada.  Conservation Report #4.  
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4.0 VEGETATION AND WILDLIFE RESOURCES  


4.1 Vegetation and Habitat Use 


The vegetation units mapped during the Beak (1981) studies are representative of common vegetation units of 
the Mackenzie Mountains.  Wild fires occasionally occur in the region and have influenced forested ecosystems 
throughout much of the landscape.  However, the Prairie Creek watershed had not been influenced by any form 
of human activity prior to mineral exploration, apart from possible First Nations use such as trapping or hunting 
parties, and in later decades by guide outfitters and their operations.   


Mineral exploration has affected a small area of the land base of the Prairie Creek watershed, and apart from 
local influences, has not affected the physical nature or biological composition of natural plant associations or 
communities in this watershed.   


Vegetation (habitat) units were identified and mapped for the mine site area and the surrounding Prairie Creek 
valley by Beak (1981).  The vegetation units described in Beak (1981) represent vegetation “cover” types, based 
on predominant physical conditions and floral composition (also referred to as vegetation or habitat “units”).  
Relevant information on wildlife use of these habitat units was also provided by Beak (1981).   


Vegetation of the WSP2 area corresponds to the Spruce-Lichen vegetation type described by Beak (1981). 
This vegetation unit is distributed entirely within the Mackenzie Mountains, extending from valley floor to the 
upper slope extensions of relatively stable colluvial slopes.  This unit’s approximate elevation range is 975 to 
1280 m.  Its most conspicuous feature is the cream-coloured ground cover provided by a thick layer of lichen, 
primarily reindeer lichen (Cladina stellaris).  Forest cover is variable, depending on aspect and topography, with 
the greatest tree densities in draws and on south, southwest, and west-facing slopes. 


The Spruce-Lichen habitat unit was considered in the Beak (1981) study to be the best woodland caribou habitat 
in the study area (i.e., Prairie Creek Mine site and access road).  Beak (1981) made reference to light browsing 
of several shrub species; however, lichens would comprise most of the caribou diet.  In 1994, 
Rescan Environmental Services (RES 1994),observed a game trail parallel and immediately adjacent to 
Prairie Creek approximately 5 to 40 m from the river bank, depending on local topography.  RES (1994) 
observed frequent caribou tracks and a few moose tracks along the game trail in this habitat type.  Some 
observed disturbance to the lichen ground mat suggested that pawing by caribou may have occurred, as well as 
foraging. 


 


4.2 Wildlife  


This assessment, while applicable to a broad range of species potentially occurring within the Prairie Creek Mine 
area, focuses on specific wildlife Valued Components (VCs) that were identified in Golder’s “Vegetation and 
Wildlife Assessment Report” to the DAR.  Wildlife VCs represent species and species habitats considered to be 
important to local First Nation, social, cultural, economic, or aesthetic values and scientific community concerns. 


 


4.2.1 Mammals 


The Prairie Creek Mine site is situated on the east side of a north-south valley that affords a natural movement 
corridor for wildlife. Past and current wildlife studies and sightings demonstrate that the Prairie Creek Mine area 
and surrounding habitat is both a seasonal home and a movement corridor for a number of important wildlife 
species. The proposed WSP2 area is located on the east side of the Prairie Creek floodplain approximately 1 km 
downstream from the existing mill. The WSP2 area is a relatively large and flat section of valley floodplain 
bounded by steep mountainous terrain. As such, this area is likely used by several species traveling throughout 
the valley bottom.  
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Large Mammals  


Large mammal VCs potentially occurring in the vicinity of the WSP2 area include woodland caribou 


(Rangifer tarandus; northern mountain population), grizzly bear (Ursus arctos), Dall’s sheep (Ovis dalli dalli) and 


moose (Alces americanus).  


 Woodland caribou are listed as Special Concern on Schedule 1 of the federal Species at Risk Act (SARA) 


and as Sensitive under the NWT Status Ranks. The available information suggests that woodland caribou 


are relatively widely dispersed in the uplands of the Prairie Creek valley and surrounding habitat on a 


year-round basis.  An aerial survey conducted in June 1981 by Beak (1981) included observations of 


caribou cows with calves, confirming that the uplands of the drainage are used for calving. Observations 


recorded in the camp wildlife log between 2001 and 2005 indicate that caribou are present in the 


Prairie Creek area during summer months (June to August).  Recently, caribou tracks were observed at the 


Prairie Creek Mine site and surrounding mountain sides during the Golder December 2010 and 


February 2011 aerial surveys.  Occupancy modeling conducted for the study area showed strong evidence 


of caribou occurrence in the Prairie Creek Mine area and upper Prairie Creek valley during winter.  Caribou 


are expected to move through the WSP2 area on a year-round basis. 


 Grizzly bear are designated as Special Concern by COSEWIC (Committee on the Status of Endangered 


Wildlife in Canada) and are under consideration for listing on Schedule 1 of SARA. Grizzlies are designated 


as Sensitive under the NWT Status Ranks.  Observations recorded in the camp wildlife log indicate that a 


number of grizzly bears move through the Prairie Creek valley, particularly during spring and summer. 


Weaver (2006) suggests that the grizzly bear population in the Prairie Creek drainage and adjacent habitat 


numbers at least ten individuals.  Grizzly bears are expected to occasionally move through the WSP2 area 


during spring, summer, and fall.  


 Dall’s sheep are not listed under COSEWIC or SARA, and are designated as Secure under the NWT Status 


Ranks. Observations during aerial surveys (Beak 1981, RES 1994) and ground-based observations 


recorded in the mine camp log book indicate that Dall’s sheep regularly inhabit the Prairie Creek Mine site 


area, primarily ewes, yearlings and lambs.  Dall’s sheep inhabit the slopes above the mine site and are not 


expected to use the valley floor of the WSP2 area, other than during occasional movements.  


 Moose are not listed under COSEWIC or SARA, and are designated as Secure under the NWT Status 


Ranks.  Moose occasionally occur in the Prairie Creek area in spring and summer, but are scare in the 


winter.  The mine camp wildlife observation log contained few observations of moose between 2001 and 


2007.  The Prairie Creek valley and adjacent lower mountain slopes do not generally provide suitable 


moose habitat.  Two moose and one moose track were observed near the Prairie Creek Mine site during 


the December 2010 and February 2011 aerial surveys. Moose are expected to occasionally move through 


the WSP2 area.  
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Small to Mid-sized Mammals  


Small to mid-sized mammalian VCs expected to occur in the vicinity of the WSP2 area include wolverine 


(Gulo gulo) and wolf (Canis lupus).  


 Wolverines are not listed under SARA Schedule 1 but are listed as Special Concern by COSEWIC and 


designated as Sensitive under the NWT Status Ranks. Several sightings of wolverine have been recorded 


in the Prairie Creek Mine site area, including one in July 1980 in alpine tundra habitat (KPA 1980).  There 


were no observations of wolverines or tracks in the Prairie Creek Mine area during the recent aerial and 


ground surveys conducted on behalf of CZN (i.e., the June 2006 and April 2007 Chillborne survey; the 


July 2009 EBA survey; or the December 2010 and February 2011 Golder surveys). Wolverines are 


expected to occasionally move through the WSP2 area. 


 Gray wolves are not listed under SARA Schedule 1 or by COSEWIC and are designated as Secure under 


the NWT Status Ranks.  Available information suggests that wolves inhabit the Prairie Creek Mine area and 


surrounding habitat on a year-round basis.  Observations recorded in the camp wildlife log indicate that 


wolves occasionally move through the area from spring to fall.  Wolf tracks were observed at the 


Prairie Creek Mine site and surrounding habitat during the December 2010 and February 2011 surveys, 


indicating that wolves are also present in the Prairie Creek Mine area during winter months.  Wolves are 


expected to occasionally move through the WSP2 area. 


 


Birds  


Bird VCs potentially occurring in the vicinity of the WSP2 area include peregrine falcon (Falco peregrinus 


anatum) and common nighthawk (Chordeiles minor).  


 Peregrine falcons are listed as Threatened on Schedule 1 of SARA and as Sensitive under the NWT Status 


Ranks.  Suitable habitat for Peregrine falcons exists in the Mackenzie Mountains surrounding the 


Prairie Creek Mine site; however, there is no record of peregrine falcons being observed in the 


Prairie Creek area.  


 Common nighthawks are listed as Threatened by COSEWIC and as Secure under the NWT Status Ranks. 


Suitable habitat for common nighthawk occurs in the Prairie Creek valley (open gravel areas, airstrip); 


however, there is no record of common nighthawks being observed in the Prairie Creek Mine area. 


 


Some aquatic bird species also have the potential to occur in the vicinity of the WSP2 area.  Previous accounts 


of aquatic bird species occurring in the Prairie Creek Mine site area include the following:  


 Historical surveys recorded American wigeon, green-winged teal and spotted sandpiper in the Prairie Creek 


Mine area (KPA 1980, RES 1994).  


 Recent CZN records indicate that a small number of waterfowl and other water associated birds 


(~20, CZN estimate) use the existing Water Storage Pond (WSP) during the spring and summer.  The 


existing WSP and the WSP2 area are not on a migration route; rather waterfowl stay for part of the spring 


and summer.  Several species of ducks have been observed on the existing WSP in spring, and breeding 


mew gulls have been observed by CZN as nesting near the WSP for the last several years. 
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5.0 POTENTIAL EFFECTS AND MITIGATION  


The impact assessment section is focused on potential effects from construction and operation of the WSP2 


footprint area.  


 


5.1 Vegetation and Habitat 


A limited amount of additional land clearing or vegetation removal will be necessary for WSP2.  The proposed 


area will result in removal of 10.2 ha of the Spruce-Lichen vegetation unit, which is common and covers much of 


the Prairie Creek valley bottom around and near the mine site area.   


 


5.1.1 Mitigation 


The key mitigation measure is to minimize disturbance to vegetation above what is necessary. This will be 


accomplished at the WSP2 site by restricting clearing operations to the smallest area necessary for safe and 


efficient construction of WSP2, and effecting restoration of the construction area around the perimeter of the 


WSP2 site. 


 


5.1.2 Impact Prediction 


The total cleared footprint area at the Prairie Creek Mine site in addition to WSP2 will be approximately 


69.7 ha (59.5 ha plus 10.2 ha), which is relatively small in comparison to the overall extent of this common 


ecosystem.  Overall, the significance of vegetation impacts from the development of WSP2 is expected to be 


low.  


 


5.2 Wildlife 


Mammals 


A review of available information indicates that the Prairie Creek valley is a movement route for several 


mammalian species inhabiting the Mackenzie Mountains, including caribou, grizzly bear, moose, wolverine, and 


wolf.  Additional development on the east side of the Prairie Creek valley downstream of the Mine site has the 


potential to limit movements of animals attempting to cross the valley floor, as well as the general north-south 


movements of animals through the valley.  However, upslope areas will be available for passage, and a 


30 m wide riparian buffer will be maintained between the pond and the normal high water mark of Prairie Creek. 


 


Birds  


The 9.2 ha footprint of WSP2 will remove a small area of the Spruce-Lichen habitat, which is common in the 


Prairie Creek valley and the vicinity of the mine.  Peregrine falcons nest on ledges of cliffs and steep, rocky bluffs 


in mountainous terrain, and therefore are not expected to be affected by the development of WSP2.  Common 


nighthawks nest in open terrain, generally in areas of gravel beaches, rocky outcrops or in early stages of growth 


following wildfire of open forests.  The construction of WSP2 may, therefore, remove a portion of suitable 


common nighthawk breeding habitat in the Prairie Creek valley; however, the species has not been documented 


in the Prairie Creek area.  
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Construction of WSP2 will also create an additional water surface at the Prairie Creek Mine site.  WSP2 would 


not affect movements of birds along the Prairie Creek valley, but will likely be an attractant to a small number of 


birds nesting in the local area. Water quality and exposure to harmful substances is a concern for birds attracted 


to the site.  However, mine water quality is expected to meet CCME (2005) Livestock Water Quality Guidelines, 


as indicated in the Golder submission dated September 9, 2010 (see Appendix C of the first IR Reply). 


 


5.2.1 Mitigation 


To mitigate the potential for impacts to wildlife movements, WSP2 development should be limited to the smallest 


area necessary for safe and efficient construction.  Recording of large mammal movements at WSP2 will be 


carried out by Mine environmental staff as part of general wildlife observations and recording.  Observers will 


record the species, number, ages, and activity observed at this site, and the results of monitoring will be 


summarized in an annual report to Environment Canada (EC) and the NWT Regional Biologist.   


Likewise, to mitigate the potential for impacts to bird habitat, clearing operations will be restricted to the smallest 


area necessary for safe and efficient construction of WSP2.  In both cases, impacts will be temporary until the 


mine site is reclaimed.  


The need for mitigation for birds attracted to WSP2 is not expected to be required based on the probable 


chemical concentrations in the mine water. If levels of metals are above those considered safe for wildlife 


(using CCME (2005) Livestock Water Quality Guidelines) then CZN proposes to evaluate the practicality of 


mitigation measures, aimed at reducing the number of birds that use WSP2.  Such measures could involve the 


use of scare tactics to dissuade nomadic birds from landing on WSP2 (e.g., noise makers or visual markers).  


The need for and effectiveness of using scare tactics will be evaluated at the site once the Mine is in operation 


and WSP2 comes on line.   


Monitoring of bird activity at WSP2 will be carried out by Mine environmental staff, in the same manner as has 


been outlined in the “Draft Wildlife Management Plan”.  Observers will record the species of birds, number, ages, 


and activity and will assess how effective scare tactics are, if they are in use.  The results of the monitoring will 


be summarized in an annual report to EC and the NWT Regional Biologist.   


 


5.2.2 Impact Predictions 


A relatively small and localized amount of habitat loss will occur with development of WSP2 (10.2 ha, of which 


1.0 ha will be restored after construction).  Mammalian species potentially occurring in the WSP2 area are wide 


ranging species with habitat use that extends well beyond the area likely to be impacted by WSP2. Likewise, the 


breeding range of the common nighthawk (the only listed threatened or endangered species of bird potentially 


occurring in the WSP2 area) extends well beyond the area likely to be impacted. As the Prairie Creek Mine site 


is a relatively compact development with underground mining, the effects of additional habitat fragmentation 


associated with WSP2 are expected to be low and not of significance for wildlife movement or breeding birds.  


Small, but not-biologically significant numbers of birds may also be attracted to WSP2, The mine site is not 


documented to be an important nesting or foraging area for federally or territorially-listed endangered or 


threatened species or species of concern.  Based on the particular conditions of the site, available literature, and 


a review of existing observational data in the vicinity of the mine site, WSP2 is likely to pose minimal risk to birds. 


In addition, greater site activity during mine operations will likely discourage use of WSP2 by birds. If necessary, 


site specific deterrent measures will also be established to discourage waterbirds from landing and remaining on 


WSP2, which will further reduce the potential for negative impacts to birds. 
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Table 1 summarizes the impact prediction of the WSP2 development on wildlife VC habitat.  The impact 


prediction criteria are based on those provided in Tables 4 and 5 of Golder’s March 22, 2010 technical report 


“Vegetation and Wildlife Assessment, Prairie Creek Mine, Northwest Territories” prepared for CZN.  Overall, the 


significance of impacts from the mine site footprint on habitat for VCs is expected to be low with a potential for 


complete reversibility following closure and reclamation.  


Table 1: Impact Prediction - WSP2 Footprint on Wildlife Habitat 


VC/Criterion Magnitude 
Geographic 


Extent 
Duration Frequency Reversibility 


Caribou Low Low Moderate Low Low 


Grizzly bear Low Low Moderate Low Low 


Dall’s sheep Low Low Low Low Low 


Moose Low Low Moderate Low Low 


Wolf Low Low Moderate Low Low 


Wolverine  Low Low Moderate Low Low 


Birds Low Low Low Low Low 


 


Table 2 summarizes the impact predictions of the WSP2 development on the movement of VCs.  Overall the 


significance of impacts to wildlife movements at the WSP2 site on VCs is expected to be low to moderate with a 


potential for complete reversibility following closure and reclamation.  


Table 2: Impact Prediction - WSP2 Footprint on Wildlife Movements 


VC/Criterion Magnitude 
Geographic 


Extent 
Duration Frequency Reversibility 


Caribou  Low to Moderate Low Moderate Moderate Low 


Grizzly bear Low to Moderate Low Moderate Moderate Low 


Dall’s sheep Low Low Low Low Low 


Moose Low Low Moderate Low Low 


Wolf Low to Moderate Low Moderate Moderate Low 


Wolverine  Low to Moderate Low Moderate Moderate Low 


Birds Low Low Low Low Low 


 


6.0 APPLICABILITY OF WILDLIFE MANAGEMENT PLAN  


Canadian Zinc has developed a “Draft Wildlife Management Plan” that outlines approaches and procedures for 


mitigating project-related effects on wildlife and monitoring the effectiveness of mitigation measures.  The areas 


of focus for the “Draft Wildlife Management Plan” include the Prairie Creek Mine site footprint, the airstrip and the 


access road.  Therefore, all policies and procedures outlined in the “Draft Wildlife Management Plan” are 


applicable to the development and operation of WSP2.  


 







Mr. David P. Harpley, P.Geo. 09-1422-5007/1000/1020


Canadian Zinc Corporation August 3, 2011
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7.0 CLOSURE  


We trust that this assessment meets your present requirements.  Please contact the undersigned if you have 


any questions on this assessment.   


Yours very truly, 


GOLDER ASSOCIATES LTD. 


 


 


 


Daniel Guertin, M.Sc. Chris Schmidt, B.Sc., R.P.Bio. 
Wildlife Biologist Associate, Senior Wildlife Biologist 
 
 
 
 
 
John Hull, M.Sc., P.Eng.  
Principal, Senior Geotechnical Engineer 
 
DG/CS/JH/asd 
 


Attachment:  Figure 1 – Water Storage Pond 2 Location 
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1.0 INTRODUCTION 


Canadian Zinc Corporation (CZN) has requested that Golder Associates Ltd. (Golder) consider alternatives for 


increasing water storage capacity at the Prairie Creek Mine, located in the Northwest Territories (the “Site”)(see 


Figure 1).  This report provides a discussion of alternatives in connection with the existing water storage pond 


(WSP) as well as possibilities for a second pond, for which a conceptual geotechnical design is provided.  


The existing WSP was constructed in 1981 for tailings retention, but was never used as the mine did not go into 


production.  Some slumping of the backslope occurred, and the slope is still not stable. Golder (2010) recently 


completed a preliminary design for the rehabilitation of the backslope and pond in general. The proposed 


solution includes removal of a large volume of overburden material from the backslope, and the placement of a 


stabilizing fill apron and toe buttress. The proposed placement of the fill apron and toe buttress in the pond base 


along with the need to maintain a certain amount of water in the pond to maintain stabilization of the slope, has 


significantly reduced the amount of active water storage capacity within this existing facility. Alternative options 


to further enhance the water storage capacity at the mine is the focus of this report.  


Any significant increase in water storage capacity at the Prairie Creek mine for proposed operations would 


provide greater flexibility in the water management scheme and further enhance the contingency for upsets and 


unforeseen events. 


Use of this report is subject to the conditions outlined in the Important Information and Limitations of this 


Report that follows the main text and forms an integral part of this document. 


 


2.0 SCOPE OF WORK   


Golder has been tasked to evaluate alternative solutions for increased water storage capacity at the Site. The 


storage capacity in a rehabilitated WSP would be approximately 450,000 m
3
.  Golder has been asked to assess 


alternatives for total storage of up to twice this volume. In order to complete the evaluation, Golder has 


undertaken the following tasks: 


 Review of existing documents; 


 Evaluation of alternatives to increase water storage capacity on site; 


 Visual assessment of a possible new or second WSP site; 


 Conceptual design of a second WSP with drawings showing location and general configuration; and, 


 Preparation of a report summarizing work conducted and providing details of the conceptual design. 
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3.0 BACKGROUND 


The Prairie Creek Mine is located within the Prairie Creek Valley of the Northwest Territories at approximately 


61°33‟ North and 124°48‟ West (see Figure 1).  The mine site is in mountainous terrain that is a part of the 


Mackenzie Mountains and is completely surrounded by the recently enlarged Nahanni National Park Reserve. 


The existing WSP is located on the west side of the mine site and north of Prairie Creek.  


Previous reports that were reviewed for this study include the following: 


 Golder Associates Ltd.; 1980; “Report to Ker Priestman and Associates Ltd. Re: Tailing Storage and Mine 


Plant Facilities – Cadillac Explorations Ltd., Northwest Territories;” reference number 802-1073, 


September, 1980. 


 Golder Associates Ltd.; 2005; “Tailings Impoundment Facility, Flood Erosion Protection – Prairie Creek 


Mine, NT;” reference number 05-1118-010, dated December 2, 2005. 


 Golder Associates Ltd.; 2008; “Temporary Tailings Storage Area DMS Coarse Reject Rock Storage Area 


and Water Storage Pond Design;” reference number 06-1413-024, dated May 9, 2008. 


 Golder Associates Ltd.; 2010; “Water Storage Pond at Prairie Creek Mine, N.W.T.;” reference number 09-


1376-1009, dated March, 2010.  


 


4.0 REVIEW OF OPTIONS TO INCREASE WATER STORAGE 


4.1 Existing WSP 


As noted above, the proposed rehabilitation solution for the back slope of the existing WSP includes removal of 


a large volume of overburden material from the back slope, and the placement of a stabilizing fill apron and toe 


buttress in the pond. In addition, a minimum pond water level of 877 m elevation AMSL was specified, which 


provides for a 3 m operating water level range (up to 880 m). The 3 m range provides a „live‟ storage volume of 


220,000 m
3
. Therefore, alternatives are sought to increase this live storage volume. 


One alternative to effectively increase the live water storage at the Site is to undertake additional stabilising 


actions of the WSP back slope to allow for a lower minimum water level. One such action could be further 


excavating the colluvium soil overburden from the back slope. This soil rests on a clay layer, and exerts a force 


promoting instability. Removal of the soil progressively increases the stability of the slope by reducing the load 


on an underlying clay layer. With soil removal from the back slope, less material would be required in the 


buttress and apron, and a lower minimum water level would be possible creating more active live storage 


capacity within the existing facility. 


Another option which could lead to the lowering of the minimum water level is the construction of a cut-off wall or 


shear key in the backslope, through the clay layer. This would have a similar effect as soil removal in increasing 


stability, but by directly stabilizing the clay layer. The end result of installation of a cut-off wall would be, as 


above, a reduction in the amount of material required in the buttress and apron and more active live storage 


capacity within the existing facility.    
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Additional live storage could be created in the existing WSP by raising the embankments. The main 


embankment adjacent to Prairie Creek would have to be raised by „upstream‟ methods, that is, by placing 


material on the inner slope of the structure as well as the top. This is because the toe of the embankment is 


already proximal to the creek. Consequently, the increase in live storage will be less than would occur with 


„downstream‟ construction. The embankment adjacent to the camp area could be raised by downstream 


construction. Embankment lifts are common on such facilities and would increase the storage capacity of the 


pond, but may be limited by embankment stability considerations. However, a combination of a lower minimum 


pond water level, less volume of apron/buttress material, and slightly higher embankments could translate into a 


significant live storage increase. Additional site investigations, as were described previously (Golder 2010), will 


be required before these alternatives can be assessed further and quantified. 


  


4.2 Second WSP  


Another alternative for additional water storage is to construct a second WSP, just downstream of the main Site 


in an area previously identified as a suitable location for a pond. This area is still within the present Surface 


Leases held by CZN.  A site selection study performed for Cadillac Explorations (Golder 1980) identified two 


preferred sites for tailings ponds, the existing pond (T2) and the more southern location (T3).  The report was 


previously posted to the registry for EA 0809-002. The second pond would require new construction. The 


overburden excavated to stabilise the existing WSP backslope could be used to construct the new pond. A new 


pond would significantly increase water storage capacity as the pond would be of comparable size to the existing 


WSP. Thus, having two ponds would allow separation of water streams on site, process water to the existing 


WSP and mine water to the second WSP. This would negate the need for a separation dyke in the existing pond.  


A conceptual design for the new pond is provided in Section 5. 
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5.0 CONCEPTUAL DESIGN OF NEW WSP 


5.1 Site Description 


A visual assessment conducted by Mr. Dave Caughill, Senior Geotechnical Engineer, Golder Associates, on 


June 26, 2011, observed that the slopes between the existing creek channel and the steeper mountain slopes to 


the northeast are generally gentle (<10%), and then become rapidly steeper (>30%).  The area between the 


creek channel and the steeper slopes is approximately 200-250 m in width.     


Based on the review of previous reports (which included borehole logs), the soils in the area of the proposed 


new pond are unconsolidated colluvial and fluvial materials formed by slope wash from higher slopes or from 


flooding and depositional flows when Prairie Creek was likely wider and deeper than its current form.  


The colluvial soils are composed of sand and gravel with variable percentages of silt and clay.  Clay layers are 


also present, and may be representative of past glacial action within the creek valley.     


In 1980 (Golder, 1980), four boreholes were drilled within the area of the proposed new water storage pond (see 


Appendix I). The stratigraphy found at the proposed new pond location is similar to that found at the existing 


pond site.  There is approximately 3-5 m of compact to dense sand and gravel overlying 8.5-10 m of very stiff, 


silty clay.  Borehole 8 encountered bedrock at a depth of 2.4 m. Visual observations of bedrock outcrops were 


noted north of an ephemeral stream that enters into the proposed new pond area. Thus, it is assumed that a 


shallow bedrock ridge exists at about the midpoint of the proposed new pond location. The silty clay material in 


the area of the existing pond, which is assumed to be similar to that occurring below the proposed site, is 


described as over-consolidated, inorganic silty clay of low plasticity. 


The site of the proposed new water storage pond was considered “highly suitable for development of a tailing 


retention area.” This area was considered (1980) to be substantially larger for storage development than the 


area of the existing pond. 
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5.2 Existing WSP Design Criteria and Issues 


The existing pond structure was designed in accordance with the criteria outlined in Chapter 9 – Waste 


Embankments, “Pit Slope Manual,” Department of Energy, Mines and Resources, Ottawa, 1977.  Soil strength 


parameters used included the following:  


Table 1: Soil Parameters Used in Existing Pond Design (1980 


Soil Material c’ Ø’  


In situ Glacial Clays 200 pcf 25° 120 pcf 


Disturbed Glacial Clays 500 pcf 0 100 pcf 


Compacted Fluvial Sands and Gravels 0 37° 125 pcf 


Uncompacted Fluvial Sands and Gravels 
(Existing river dykes) 


0 32° 120 pcf 


Coarse Rock Bank Protection  0 40° 140 pcf 


 


Experience derived from the construction and performance of the existing storage pond has identified site 


conditions which must be considered in the design of a new water storage pond.  A clay layer exists below the 


new pond location and may extend under the hillside. Such a layer is a source of instability at the existing pond 


location. Thaw of permafrost was a source of slumping at the existing pond location after construction. 


Significant back slope excavation occurred during construction of the existing pond. While this is not expected to 


be the case at the new pond location, site investigation and design considerations will need to account for the 


issues associated with the existing pond. 


 


5.3 New WSP Design Considerations 


Conceptual design and volume calculations have been prepared using topographic data supplied by CZN.  


Based on the information provided, consideration has been given to the following in preparation of a conceptual 


pond design: 


 Materials used in the construction of the pond berms will be susceptible to freeze-thaw action which may 


impact on the strength and structural performance of the pond berms over the planned operating lifespan of 


the facility; 


 The pond structure will need to be constructed to the requirements of the Canadian Dam Association – 


Dam Safety Guidelines (2007); 


 The clay layer found at depth beneath the proposed pond may extend into the slope above the pond and 


this will need to be investigated and taken into account in the final design for the pond; 


 The new pond will need to be setback 30 m from the normal high water mark of Prairie Creek to maintain 


the riparian zone; 


 Rip rap protection will be required along the toe of the berm proximal to the creek channel and will need to 


be constructed to an elevation equal to the 1 in 200 year flood level; 
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 The proposed new pond will need to be keyed into the existing slope on the northeast side. Disturbance of 


the steeper (>30%) slopes is to be minimized or avoided; 


 The sub-surface materials in the area of the proposed new pond are likely highly permeable, and therefore 


a geo-synthetic or geomembrane liner system will be required to seal the pond; and, 


 The design of the pond and liner system must consider post-mine closure conditions. 


 


5.4 Conceptual New WSP Design Parameters 


Based on the conditions identified in the previous sub-section, the design parameters used to prepare a 


conceptual new WSP design are outlined in Table 2.  The design parameters are based on existing information 


available and from design requirements provided by CZN. 


Table 2: Design Parameters for Conceptual New WSP Design 


Design Element Design Parameter 


Berm Slopes 
1. Exterior slopes of the berms will be designed at 2H:1V 
2. Interior pond slopes will be designed at 3H:1V 


Berm Elevation 


The pond will be designed to a maximum berm height of 10 m above the existing 
ground level and this will apply to the berm closest to Prairie Creek.  The northeast 
berm will be constructed into the base of the existing slope with minimum excavation 
of in-situ materials.  Depth of excavation and re-compaction will be dependent on 
the soil characteristics at the site.  


Freeboard 
A 1 m of freeboard will be used for design of the pond resulting in a maximum water 
depth of 9 m   


Holding Capacity 
The pond will be designed to accommodate approximately 400,000 m


3
 of stored 


water 


Berm Top 
The berm will have a 6 m wide top which will allow for one way traffic if access to the 
pond is required for repairs or monitoring.  


Rip Rap Armouring 
Armouring will be constructed at 2.5H:1V and to a designed 200 year flood level 
(elevation) 


Liner system 


 Geosynthetic or geomembrane with bedding and cover requirements 


 Liner to be keyed into top of berm 


 Liner to be resistant to freeze-thaw  


 Liner to be resistant to ice pressures during winter conditions   


Construction Materials 
Berms to be constructed from sand and gravel (with silt and clay) obtained from 
slope excavation on north side of existing storage pond and supplemented from 
materials excavated from new pond location.  


Berm Construction 


 Construction materials to be placed at or near the optimum water content in lifts 


no thicker than 0.3 m in depth 


 Sand and gravel materials used for berm construction to be compacted to at 


least 95% Standard Proctor Maximum Dry Density (SPMDD) 







 


WATER STORAGE OPTIONS - PRAIRIE CREEK MINE 


 


August 2, 2011 
Report No. 10-1376-0070 7  


 


Design Element Design Parameter 


Soil Parameters (Based 
on Information in Golder 
(1980) report for existing 
pond area) 


Silty Clay: 


 Liquid Limits  30% to 58% 


 Plastic Limits 18% to 22% 


 Gradation – 52% Clay, 43% Silt, 5% Sand 


 Shear Strength – undisturbed – 1,450 lbs/ft
2
 


 Shear Strength – remoulded – 350 lbs/ft
2
 


 Triaxial undrained shear strength – 1,620 lbs/ft
2
 


 Angle of resistance - 25° 


 Consolidation tests indicate potential settlement in the range of 150 mm (6 ins) 


Runoff Diversion Upslope runoff is to be diverted around the new pond via lined ditches 


 


5.5 Liner System 


The existing WSP, when rehabilitated, will consist of a double-liner system. The current liner consists of a natural 


clay layer in the base and extending below the back slope, with clay wedges in the dykes keyed into the clay 


layer. A second (geomembrane) liner is to be added. At the new WSP site, excavation down to the clay layer is 


not proposed. Therefore, given this and the location of the pond adjacent to Prairie Creek, a double 


geomembrane liner system is proposed. Each liner would require a granular bedding layer. The top liner will 


need to be either resistant to UV degradation, or protected by a granular cover layer. To maximize available 


water storage, the former may be preferred in order to minimize the overall thickness of the liner system. 


For the purpose of the conceptual design, it has been assumed that a geomembrane bottom liner (60 mil HDPE) 


would be placed between a thin layer (0.3 m) of bedding sand or fine-grained material (silty or clayey sand) and 


a thin (0.3 m) cover layer. The top liner could be a similar liner with a cover layer that would protect the liner from 


UV impacts and direct ice contact, or a UV-resistant liner without a cover layer.  Water chemistry will also need 


to be considered in determination of the type of liner to be used. 


 


5.6 New WSP Conceptual Layout and Construction Details 


The proposed new WSP conceptual configuration is shown in Figure 2. Based on the current configuration, the 


pond will be approximately 600 m in length with a maximum width of 180 m, narrowing to between 90 m (east 


end) and 110 m (west end).  The conceptual design is calculated to have a holding capacity of approximately 


390,000 m
3
, which is based on a total liner design depth (bedding, liner and cover) of 0.7 m.  If the final design 


allows for a steeper interior slope design or thinner liner design depth, then the holding capacity of the pond may 


be increased. 


The embankment construction and slopes are based on stability and an interior slope angle which will allow for 


installation of a variety of potential liner types.  Steeper interior slope angles may be possible, depending on the 


liner type chosen and the manufacturer‟s specifications.  Cross-sections showing conceptual embankment and 


pond details are provided in Figure 3.  
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A freeboard of 1 m is considered the minimum allowable for safe operating conditions.  This will be re-assessed 


in the preliminary and final design phases.  


The 6 metre embankment top will allow one-way traffic access to all sides of the pond.  The requirement is 


based on a 4 m lane width with 1 m safety zone on either side.  The top of embankment would be constructed 


with a 2% cross-fall so that surface runoff is directed away from the pond and onto the exterior embankment 


slope.  


Rip rap armouring will be required along the base of the southwest embankment when proximal to Prairie Creek.  


The 200 year flood level is considered to be the appropriate design criterion. It is recommended that the rip rap 


be placed at a 2.5H:1V slope at the toe of the embankment. 


It is proposed that most of the construction materials for the embankment construction will come from the 


excavation of the back slope at the existing pond location.  Some material will also come from shallow slope 


excavations and re-contouring that will occur at the proposed new storage pond site.  As shown in Figure 3, 


areas of potential excavation (cuts) are indicated in the proposed new pond location. This is where some of the 


embankment construction materials will be obtained.  Preliminary estimates indicate that construction of the 


embankments for the storage pond, in its current configuration, will require approximately 250,000 m
3
 of 


construction material.  Assuming that 190,000 m
3
 will be derived from the existing pond area, approximately 


60,000 m
3
 will be required from the excavated material in place.  It is likely that there will be a surplus of 


excavated material, but a detailed site plan will be required before final estimated volumes can be provided.  


Organic material suitable for reclamation will be stockpiled separately. 


The embankments will need to be constructed in thin (0.3 m) lifts and compacted to a density to be determined 


by Proctor density testing prior to final design.  For design purposes, it is recommended that compacted 


materials (sand and gravel) be compacted to at least 95% SPMDD.  


       


5.7 Monitoring 


Piezometers will be installed in the dykes to allow the monitoring of water levels for dyke stability. Monitoring 


wells will also be installed outside of the pond footprint to allow groundwater sampling. 
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5.8 Requirements for further design 


Prior to preparing preliminary or final designs for the proposed new water storage pond, it is recommended that 


the following tasks be completed: 


 Prepare a detailed site and topographic plan with 0.5 m contours in the area of the proposed new water 


storage pond for the purpose of preparing detailed design drawings and more accurate volume estimates 


for excavation, holding capacity and construction materials; 


 Conduct sub-surface investigation in the area of the proposed pond site and assess soil parameters for 


design purposes; 


 Identify the presence or absence of clay layer(s) beneath the proposed footprint of the water storage pond; 


 Conduct foundation and slope stability analyses for static and seismic loads for the water storage pond and 


slopes to the northeast, above the pond;  


 Assess the 1 in 200 year flood height and impact area for Prairie Creek and identify areas for rip rap 


protection around the constructed berm; 


 Review available liner types, costs and application to the proposed new water storage pond; 


 Prepare preliminary designs; and, 


 Prepare final detailed designs with construction drawings. 
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6.0 CLOSURE 


This report has been prepared in accordance with generally accepted engineering practice.  If conditions other 


than those reported herein are noted during subsequent phases of the project, Golder should be notified and 


given the opportunity to review our design and recommendations in light of the new findings. 


We trust this conceptual design report provides the information required at this time.  If you have any questions 


or concerns, please do not hesitate to contact us.  


 


GOLDER ASSOCIATES LTD.  


 


 


 


Rob Buchanan, M.A., P.Geo.(B.C.)  Dave Caughill, M.Sc., P.Eng. 


Senior Geoscientist  Associate, Senior Geotechnical Engineer 


 


Reviewed by: 


 


 


 


John Hull, P.Eng. 
Principal 


 


RB/DC/smh 


 


 Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.  
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7.0 IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT 


Standard of Care:  Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that 


level of care and skill ordinarily exercised by members of the engineering and science professions currently 


practicing under similar conditions in the jurisdiction in which the services are provided, subject to the time limits 


and physical constraints applicable to this report.  No other warranty, expressed or implied is made.  


Basis and Use of the Report:  This report has been prepared for the specific site, design objective, development 


and purpose described to Golder by the Client.  The factual data, interpretations and recommendations pertain 


to a specific project as described in this report and are not applicable to any other project or site location.  


Any change of site conditions, purpose, development plans or if the project is not initiated within eighteen 


months of the date of the report may alter the validity of the report.  Golder can not be responsible for use of this 


report, or portions thereof, unless Golder is requested to review and, if necessary, revise the report.  


The information, recommendations and opinions expressed in this report are for the sole benefit of the Client.  


No other party may use or rely on this report or any portion thereof without Golder‟s express written consent.  


If the report was prepared to be included for a specific permit application process, then upon the reasonable 


request of the client, Golder may authorize in writing the use of this report by the regulatory agency as an 


Approved User for the specific and identified purpose of the applicable permit review process.  Any other use of 


this report by others is prohibited and is without responsibility to Golder.  The report, all plans, data, drawings 


and other documents as well as all electronic media prepared by Golder are considered its professional work 


product and shall remain the copyright property of Golder, who authorizes only the Client and Approved Users to 


make copies of the report, but only in such quantities as are reasonably necessary for the use of the report by 


those parties.  The Client and Approved Users may not give, lend, sell, or otherwise make available the report or 


any portion thereof to any other party without the express written permission of Golder.  The Client 


acknowledges that electronic media is susceptible to unauthorized modification, deterioration and incompatibility 


and therefore the Client can not rely upon the electronic media versions of Golder‟s report or other work 


products.  


The report is of a summary nature and is not intended to stand alone without reference to the instructions given 


to Golder by the Client, communications between Golder and the Client, and to any other reports prepared by 


Golder for the Client relative to the specific site described in the report.  In order to properly understand the 


suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of 


the report.  Golder can not be responsible for use of portions of the report without reference to the entire report. 


Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only 


for the guidance of the Client in the design of the specific project.  The extent and detail of investigations, 


including the number of test holes, necessary to determine all of the relevant conditions which may affect 


construction costs would normally be greater than has been carried out for design purposes.  Contractors 


bidding on, or undertaking the work, should rely on their own investigations, as well as their own interpretations 


of the factual data presented in the report, as to how subsurface conditions may affect their work, including but 


not limited to proposed construction techniques, schedule, safety and equipment capabilities.  


Soil, Rock and Groundwater Conditions:  Classification and identification of soils, rocks, and geologic units have 


been based on commonly accepted methods employed in the practice of geotechnical engineering and related 


disciplines.  Classification and identification of the type and condition of these materials or units involves 
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judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than 


abrupt.  Accordingly, Golder does not warrant or guarantee the exactness of the descriptions.  


Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and 


even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface 


conditions.  The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder 


interprets to exist between and beyond sampling points may differ from those that actually exist.  In addition to 


soil variability, fill of variable physical and chemical composition can be present over portions of the site or on 


adjacent properties.  The professional services retained for this project include only the geotechnical aspects of 


the subsurface conditions at the site, unless otherwise specifically stated and identified in the report.  


The presence or implication(s) of possible surface and/or subsurface contamination resulting from previous 


activities or uses of the site and/or resulting from the introduction onto the site of materials from off-site sources 


are outside the terms of reference for this project and have not been investigated or addressed.  


Soil and groundwater conditions shown in the factual data and described in the report are the observed 


conditions at the time of their determination or measurement.  Unless otherwise noted, those conditions form the 


basis of the recommendations in the report.  Groundwater conditions may vary between and beyond reported 


locations and can be affected by annual, seasonal and meteorological conditions.  The condition of the soil, rock 


and groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level 


lowering, pile driving, blasting, etc.) on the site or on adjacent sites.  Excavation may expose the soils to 


changes due to wetting, drying or frost.  Unless otherwise indicated the soil must be protected from these 


changes during construction. 


Sample Disposal:  Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of 


this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client‟s 


expense.   In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be 


present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal. 


Follow-Up and Construction Services:  All details of the design were not known at the time of submission of 


Golder‟s report.  Golder should be retained to review the final design, project plans and documents prior to 


construction, to confirm that they are consistent with the intent of Golder‟s report.    


During construction, Golder should be retained to perform sufficient and timely observations of encountered 


conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted 


conditions considered in the preparation of Golder‟s report and to confirm and document that construction 


activities do not adversely affect the suggestions, recommendations and opinions contained in Golder‟s report.  


Adequate field review, observation and testing during construction are necessary for Golder to be able to provide 


letters of assurance, in accordance with the requirements of many regulatory authorities.  In cases where this 


recommendation is not followed, Golder‟s responsibility is limited to interpreting accurately the information 


encountered at the borehole locations, at the time of their initial determination or measurement during the 


preparation of the Report.  


Changed Conditions and Drainage:  Where conditions encountered at the site differ significantly from those 


anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a 


condition of this report that Golder be notified of any changes and be provided with an opportunity to review or 


revise the recommendations within this report.  Recognition of changed soil and rock conditions requires 
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experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if 


conditions have changed significantly.  


Drainage of subsurface water is commonly required either for temporary or permanent installations for the 


project.  Improper design or construction of drainage or dewatering can have serious consequences.  


Golder takes no responsibility for the effects of drainage unless specifically involved in the detailed design and 


construction monitoring of the system. 
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APPENDIX A  
Borehole Records from Golder Associates Ltd. (1980) Report 
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