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RURAL BUDGETS ADMINI STRATION COMMITTEE  MEETING  

MINUTES 
 

THURSDAY, NOVEMBER 19, 2020 
 

  
LOCATION Peace River Regional District Office, Dawson Creek, BC 

 
ATTENDANCE Directors 

Director Sperling, Meeting Chair  
Director Goodings   
Director Hiebert  
Director Rose 
 
 
 

Staff 
Shawn Dahlen, Chief Administrative Officer 
Crystal Brown, Electoral Area Manager 
Teri Vetter, Chief Financial Officer 
Paulo Eichelberger, GM of Environmental Services 
Kari Bondaroff, Environmental Services Manager 
Hunter Rainwater, Recorder 

 
 

1. CALL TO ORDER The Chair called the meeting to order at 1:40 pm. 
  
2. DIRECTORS’ NOTICE OF NEW BUSINESS 
  
3. ADOPTION OF AGENDA 

 
Adoption of Agenda 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee adopt the November 19, 2020 Meeting 
Agenda. 

1. Call to Order 
1.1. Meeting Chair - Director Sperling 

2. Directors' Notice of New Business 
3. Adoption of Agenda 
4. Gallery Comments or Questions 
5. Adoption of Minutes 

5.1. Rural Budgets Administration Committee Draft Meeting Minutes of October 15, 
2020 

6. Business Arising from the Minutes 
7. Delegations 
8. Correspondence 

8.1. BC Natural Resources Forum - 2021  
8.2. LGLA Leadership Forum – 2021 
8.3. DC Charity Society - Letter  
8.4. North Peace Secondary School - 2021 Area B Scholarship  
8.5. North Peace Secondary School - 2021 Area C Scholarship  

9. Reports 
9.1. Grant Request – Montney Cemetery Committee, FN-RBAC-037  
9.2. Grant Request – Fort St. John Minor Hockey Association, FN-RBAC-038  
9.3. Rolla Sewer Request for Funding, ENV-RBAC-005  
9.4. Kelly Lake Sewer Condition Assessment Request for Funds, ENV-RBAC-006  
9.5. Sub-Regional Rec and Cultural Grants-in-Aid – Unspent Prior Year Allocations, 
ADM-RBAC-009 
9.6. October 2020 Financial Report, FN-RBAC-036  

(Continued on next page) 
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Adoption of Agenda 
(continued) 

 
 

10. Discussion Items 
10.1. Swan Lake Weir 

11. New Business 
12. Diary 

12.1. Diary Items 
13. Item(s) for Information 

13.1. RBAC Establishing Bylaw  
14. Adjournment 

CARRIED 
  
4. GALLERY COMMENTS OR QUESTIONS 
  
5. ADOPTION OF MINUTES 

5.1 
Oct. 15/20 RBAC Minutes 

MOVED Director Rose, SECONDED Director Hiebert, 
That the Rural Budgets Administration Committee adopt the October 15, 2020 Meeting 
Minutes as amended to include the following corrections noted by the Chair,  
Item 9.5 – Original allocation was $18,347 not $7,621.50 
Item 9.6 – Approved in 2018 not 2019 
Item 9.7 – $21,000 approved in 2017 not 2018 and $20,838 in 2018 not 2019 

CARRIED 
  

6. BUSINESS ARISING FROM THE MINUTES 
 Director Goodings asked for an update on how the changes to the Grants-in-Aid 

application payment process is going. The CFO noted that by paying the grant out right 
after it gets approved has been more efficient for staff. All societies have to report back 
on how the funding was spent on January 31st of the following year. 

  
7. DELEGATIONS 

  

8. CORRESPONDENCE 
8.1 
BC Natural Resources 
Forum - 2021 

Director Sperling and Director Hiebert will be attending.  
 
Director Goodings and Director Rose will not be attending.  

  
8.2 
LGLA Leadership Forum - 
2021 

Director Goodings will be attending. 
 
Director Sperling would like to see an agenda first. 
 
Director Goodings would like to see the following two topics put forward: 
1. Agricultural Land Commission 
2.  Provincial Rules on Enforcing Fire Protection Across the Whole Region 

  
8.3 
DC Charity Society - Letter 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Electoral Area Directors Committee receive the DC Charity Society Letter for 
information. 

CARRIED 
  

8.4 
North Peace Secondary 
School – 2021 Area B 
Scholarship  

MOVED Director Goodings, SECONDED Director Rose, 
That the Rural Budgets Administration Committee authorize the continuance of one  Area 
B Scholarship for the North Peace Secondary School in the amount of $2,000.  

CARRIED 
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8.5 
North Peace Secondary 
School – 2021 Area C 
Scholarship  

MOVED Director Sperling, SECONDED Director Rose, 
That the Rural Budgets Administration Committee authorize the continuance of the Area 
C Scholarship for the North Peace Secondary School, with the change of reducing the 
number of awards from 5 to 2 at the value of $1,000 each. 

CARRIED 
  
9. REPORTS 

9.1 
Grant Request – Montney 
Cemetery Committee, FN-
RBAC-037 
 

MOVED Director Goodings, SECONDED Director Hiebert, 
That the Rural Budgets Administration Committee authorize a grant in the amount of 
$30,000, payable from Electoral Area B Fair Share, to be issued to the Montney Cemetery 
Committee for the purchase and installation of a columbarium at the Montney Cemetery. 

 CARRIED 
  
9.2 
Grant Request – Fort St. 
John Minor Hockey 
Association, FN-RBAC-038 

MOVED Director Goodings, SECONDED Director Sperling, 
That the Rural Budgets Administration Committee authorize a grant in the amount of 
$2,500, payable from Electoral Area B Fair Share, to be issued to Fort St. John Minor 
Hockey Association for the purchase of a “fogger” applicator. 
 

 DELT WITH BY THE FOLLOWING 
 
MOVED Director Sperling, SECONDED Director Goodings,  
That the Rural Budgets Administration Committee authorize a grant in the amount of 
$2,400, payable in equal amounts of $1,200 from both Electoral Area B Fair Share and 
Electoral Area C Fair Share, to be issued to Fort St. John Minor Hockey Association for the 
purchase of a “fogger” applicator. 

CARRIED 
  
9.3 
Rolla Sewer Request for 
Funding, ENV-RBAC-005 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee approve a funding commitment in the 
amount of $50,000, payable from Electoral Area D Peace River Agreement Funds, 
Spending Item #9 – PRRD Sewer Services Assistance, to be issued to the Rolla sewer 
function – 607, to complete a condition assessment of the sewer collection system within 
the Hamlet of Rolla. 

 CARRIED 
 
MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee approve a funding commitment of 
$587,200, payable from the Area D Community Works Gas Tax fund, to be issued to the 
Rolla sewer function – 607, for the Rolla Sewer Treatment Facility capital work which 
include safety upgrades, road improvements, aeration system replacement, piping 
repairs, and upgrades to the outflow system. 

 CARRIED 
  

9.4 
Kelly Lake Sewer Condition 
Assessment Request for 
Funds, ENV-RBAC-006 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee approve a funding commitment in the 
amount of $100,000, payable from Electoral Area D Community Works Gas Tax, to be 
issued to the Kelly Lake sewer function – 606, for funding a 2021 condition assessment for 
the Kelly Lake Wastewater System infrastructure, including but not limited to the 
collection works, the lift station, and the treatment facility. 

 CARRIED 
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9.5 
Sub-Regional Rec and 
Culture Grants-in-Aid – 
Unspent Prior Year 
Allocations, FN-RBAC-009 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee authorize the unclaimed 2019 Sub-
Regional Recreational and Cultural Grants-in-Aid South Peace Trades Bursary, in the 
amount of $1,500, be returned to the funding area, F221 – Sub Regional Recreation, and 
used to reduce tax requisition in 2021, since the recipient did not claim within one year as 
required for bursaries. 

 CARRIED 
  

9.6 
October 2020 Financial 
Report, FN-RBAC-036 

MOVED Director Rose, SECONDED Director Hiebert, 
That the Rural Budgets Administration Committee receive the report titled “October 2020 
Financial Report – FN-RBAC-036”, for discussion. 

 CARRIED 
 

Director Goodings noted that the Wonowon Horse Club recived  their legal opinonand 
that Director Goodings has forwarded the grant application on to them in the case that 
they would like to claim their grant for the legal opinion they received.  

  
10. DISCUSSION ITEM(S) 

10.1  
Swan Lake Weir 

MOVED Director Hiebert, SECONDED Director Rose, 
That the Rural Budgets Administration Committee approve a funding commitment in the 
amount of $50,000, payable from Electoral Area D Fair Share, to be issued to the Regional 
Parks function – 200, for funding any emergency works that may be required for repairs 
and maintenance of the Swan Lake Weir.  

CARRIED  
  
11. NEW BUSINESS 

  
12. DIARY 

12.1 
Diary Items 

No changes were made to the Diary. 

  
13. ITEMS FOR INFORMATION 

13.1 
RBAC Establishing Bylaw 

MOVED Director Goodings, SECONDED Director Rose,  
That the Rural Budgets Administration Committee receive the RBAC Establishing Bylaw for 
discussion. 

CARRIED 
 

MOVED Director Sperling, SECONDED Director Hiebert, 
That the Rural Budgets Administration Committee recommend that the Regional Board 
amend the Rural Budgets Administration Committee Bylaw No. 1166, 1988 to establish 
that the persons elected as Chair and Vice-Chair of the Electoral Area Directors 
Committee  become  the Chair and Vice-Chair for the Rural Budgets Administration 
Committee as well.  

CARRIED 
  

14. ADJOURNMENT The Chair adjourned the Meeting at 2:25 pm. 
 
 
    
Director Sperling, Meeting Chair  Hunter Rainwater, Recorder 
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Sunrise Valley Mountain View Cemetery
Located at 5995 247 Road
Mailing address:
Site 5 Comp 2 RR1 Dawson Creek, BC V1G 4E7

SUNRISE VALLEY

l^rT<?^rl
IMOIINTAINVTEW CEMF.TFRYl

November17,2020

Peace River Regional District
PO Box810
[1981 Alaska Avenue]
Dawson Creek, BC V1 G 4H8

To: Jill Rickert | Grant Coordinator

Dear Ms. Rickert

On behalf of the Sunrise Valley Mountain View Cemetery, 1 am writing to thank the
PRRD very much for the Grant we received this summer.

We were able to proceed with the removal of our old windbreak and cleanup and plant
grass. Next spring we will be choosing shrubs and trees to replace the old caragana
windbreak that was there.

This was a large job that was beyond the scope of our volunteers, so being able to hire
a professional to come in and get all the heavy lifting done was wonderful!

We very much appreciate.the grant and the timely manner it was issued. Please pass
along our sincere appreciation. We will be putting a small plaque on our columbarium to
acknowledge the grant.

Sincerely

//

Ginny Simlik,
President •r

"?
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REPORT 

Staff Initials: JR Dept. Head: Teri Vetter CAO:  Shawn Dahlen Page 1 of 2 

To: Rural Budgets Administration Committee Report Number: FN-RBAC-043 

From: Teri Vetter, Chief Financial Officer Date: December 17, 2020 

Subject: Grant Request – Chetwynd Public Library 
 

 
RECOMMENDATION:  
That the Rural Budgets Administration Committee authorize a grant in the amount of $3,000, payable 
from Electoral Area E Fair Share, to be issued to the Chetwynd Public Library in support of the 
Elders/Seniors Christmas Pen Pals project.  

 
BACKGROUND/RATIONALE: 
Chetwynd Public Library (CPL) has come up with a creative way to honor Elders and seniors this 
Christmas, in lieu of the Annual Community Christmas Dinner, which cannot take place due to the 
situation with COVID-19.  The CPL, in collaboration with local schools, Saulteau First Nations and West 
Moberly First Nations are launching a pen pal project that involves linking students to Elders and seniors 
through the writing of Christmas cards and/or letters.  This project fosters and supports education and 
cultural awareness for the students, Elders and seniors throughout the community.  A total of 225 cards 
will be distributed along with a small gift to seniors in the community.  The total cost of this project is 
$5,500.   
 
In 2019, Electoral Area E provided a grant in the amount of $3,000 to assist with the Annual Community 
Christmas Dinner. For more information on this grant request, please see the attached grant 
application.  
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee respectfully deny the grant application from the 

Chetwynd Public Library and provide no grant funding to assist with the Elders/Seniors Christmas 
Pen Pals project.  
 

2. That the Rural Budgets Administration Committee provide further direction. 
 

STRATEGIC PLAN RELEVANCE:  

☒ Not Applicable to Strategic Plan. 

 
FINANCIAL CONSIDERATION(S): 
As of November 3, 2020 the balancing after remaining commitments for Electoral Area E Fair Share was 
$2,140,134.19. 
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Report – Grant Request – Chetwynd Public Library December 17, 2020 
 

 

Page 2 of 2 

COMMUNICATIONS CONSIDERATION(S): 
The applicant will be advised in writing of the Rural Budgets Administration Committee’s decision and 
if approve, will be asked to recognize the Regional District for its contribution.  
 

OTHER CONSIDERATION(S): 
None 
 
Attachments:    

1. Grant Application – Chetwynd Public Library 
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 Senior/Elder Christmas Pen Pals 2020

 December 07, 2020

 Chetwynd Public Library

 PO Box 1420

 Chetwynd, BC   V0C 1J0

EXPENSES

Christmas Cards and Postage 450.00$       

Gift Cards 4,500.00$    

Tea for the Elders 500.00$       

Poinsettia's for the hospital residents 50.00$          

TOTAL 5,500.00$    
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REPORT 

Staff Initials: JR Dept. Head: Teri Vetter CAO:  Shawn Dahlen Page 1 of 2 

To: Rural Budgets Administration Committee Report Number: FN-RBAC-045 

From: Teri Vetter, Chief Financial Officer Date: December 17, 2020 

Subject: Grant Request – Sunset Prairie Cemetery 
 

 
RECOMMENDATION:  
That the Rural Budgets Administration Committee authorize an increase of $1,260 to the grant 
contributions for 2020 and 2021 of the multi-year grant approved in the amount of $1,240 per year on 
January 17, 2019, for a total amount of $2,500 payable from Cemetery Grants-in-Aid, Area E to be 
issued to Sunset Prairie Cemetery Association to support the increase in their cost for lawn 
maintenance.  
 

BACKGROUND/RATIONALE: 
Sunset Prairie Cemetery Association was approved for multi-year grant funding in the amount of $1,240 
per year, to assist with the cost of the annual lawn maintenance at the cemetery.  On January 17, 2019, 
the Rural Budgets Administration Committee passed the following resolution:  
  
 MOVED, SECONDED and CARRIED 
 That the Rural Budgets Administration Committee authorize a multi-year grant in the amount of 
 $1,240 to the Sunset Prairie Cemetery, for three years beginning in 2019, payable from, Electoral 
 Area E, Cemetery Grants.   
 
The Association states the cost for lawn maintenance has more than doubled since 2019 and now costs 
$2,500 per season resulting in the current grant contribution of $1,240 being insufficient.  Sunset Prairie 
Cemetery Association would like an additional $1,300 to bring the 2020 and 2021 grant contributions 
up to $2,500; however that amount would increase the payments to $2,540.  Staff identified an error 
in the amount requested that has resulted in an increase of only $1,260 rather than $1,300 in order to 
top up the current grant contribution to equal per year to $2,500.  
 
Sunset Prairie Cemetery Association has reached out to the Electoral Area Director to discuss options 
going forward and is aware that the Regional District has been considering the possibility of providing 
rural cemetery maintenance to local communities. Until such time the Regional District makes a 
decision, the Association would like the Rural Budgets Administration Committee to consider 
authorizing an increase to their contribution. 
 
Sunset Prairie Cemetery Association is a registered not-for-profit society in good standing with the 
Societies Act of BC. The Regional District has provided grant funding to Sunset Prairie Cemetery 
Association for these purposes since 2005. 
 
Please see the attached grant application for further details.  
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Report – Grant Request – Sunset Prairie Cemetery December 17, 2020 
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ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee respectfully deny the request from Sunset Prairie 

Cemetery Association and provide no increase to the amount of the 2020 and 2021 grant payments 
of the multi-year grant contributions of $1,240 per year. 
  

2. That the Rural Budgets Administration Committee provide further direction. 
 

STRATEGIC PLAN RELEVANCE:  

☒ Not Applicable to Strategic Plan. 

 
FINANCIAL CONSIDERATION(S): 

1. The 2020 budget commitment for Cemetery Grants-in-Aid, Area E is $36,740 and the available 
balance is $32,000.  Note, that $30,000 is earmarked for the District of Chetwynd pending the 
signing of a funding agreement.   

 
2. A total of $4,740 has been paid from Cemetery Grants-in-Aid, Area E in 2020 as per the following 

grants:  

 $1,000 paid to Groundbirch Cemetery Committee 

 $1,200 paid to Willow Valley Cemetery Committee 

 $1,240 paid to Sunset Prairie Cemetery Association  
 

3. A total of amount of $2,500 would need to be included as part of the 2021 budget commitment 
for Cemetery Grants-in-Aid, if this request is approved.  

 
4. If approved, this increase would result in Sunset Prairie Cemetery Association receiving an 

overall grant contribution of $6,240 to support lawn maintenance for the period of 2019 to 
2021.   

 

COMMUNICATIONS CONSIDERATION(S): 
The applicant will be notified in writing of the Committee’s decision and, if approved, will be asked to 
recognize the Regional District for its contribution.  
 

OTHER CONSIDERATION(S): 
None 
 
Attachments:    

1. Grant Application – Sunset Prairie Cemetery Association 
2. Cemetery Grant Policy 
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PEACE RIVER REGIONAL DISTRICT GRANT APPLICATION FORM

Society#: S-0051417

Name: Sunset Prairie Cemetery Association

CivicAddress: 6016-261 Road

Mailing Address: BOX 289

dty: Sunset Prairie, B.C.

Contact Person: Shirley Smithard

Tel: 250-843-7222

Email: tri-s4@hotmail.com

SOCIETY EXECUTIVES

President: James Niel

Vice President: Mary Ann Smithard

Treasurer: Shirley Smithard

PostalCode: VOC 2JO

Alternate Person: Mary Ann Smithard

Tel: 250-843-7242
Email:

PROJECTCOSTS

Total Cost of Project:

Amount Requested per

For how many years?

2500.00

year
lyr

Q
2yrs (•) 3yrsQ

Have you applied to a munidpality for funding? Yes ( ) No €•) lf s0'how much dld you aPPIy fc>r?

Was your application successful? Yes ( ) No f ^ If so, how much did you receive?

Describe the project for which your organization is requesting a grant and the reason for your request.
Ifmore space is needed, please add it as an attachment to your application.

We have been receiving a yearly grant of $1240 from Regional district to pay for the mowing and maintenance of our
cemetery. Last year our contractor resigned mid-season and we hired an interim mower. This person informed us that
the amount was sorely inadequate and would require $2500 per season per cemetery to continue. We have been in
contact with our Director on our options going forward. The Regional district is undergoing research as to the future of
rural cemetery maintenance etc. Until a conclusion is determined we continue to hire a contractor to fulfill the mowing
and maintenance obligations. The contractor has determined the minimum to be $2500. As we have already received
$1240 from Regional district as per our pervious 3 year grant application, we are requesting an additional $1300 to cover
the balance of our cost for the 2020 season.

Just a note to let you know that the 2021 maintenance season will also be $2500, so we hope to receive and additional
$1300 in addition to our persent grant of $1240 that will be in the last year of that 3 year grant application.

ATTACHMENTS REQUIRED:

• Project budget, including all sources of funding
• Current financial statements showing expenses, revenues & savings

Signature ofApplicant:

For Office Use Only

FairShare: B C
PRA: B C
BCR/PRA: B C

Date:

Gas Tax:
Other:

Received by email on November 5, 2020

$5,000

$2,500
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Sunset Prairie Cemetery

2020 Financial Statement

Asset

Chequing

Savings

Total Assets

$2410.17

47.63

$2457.80

Expenses

Stan Smithard/Laura Joyce $2500.00 (Grounds
Keeper)

Filing Fees

Bank Service Charges

TotalExpenses

40.00 (AGM Filing Fee)

36.00

$2576.00
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Cemetery Grants 
 

Department Finance Policy No. 0340-59 

Section RBAC  Date Approved by Board  

Repeals  Board Resolution #  

 

Amended  Board Resolution #  

Amended  Board Resolution #  

Amended  Board Resolution #  

 

Repealed  Board Resolution #  

 

1. Purpose 

1.1 This policy provides the guidelines and administrative procedures for the approval and 

disbursement of grant funds, from the Cemetery Function, to not-for-profit societies or 

community organizations who maintain rural cemeteries located in Electoral Areas B, C, D and 

E of the Peace River Regional District.  

 

1.2 Grant funding may assist local groups with improvements to rural cemeteries and may be issued 

to support capital projects and/or expenses related to the operation, development and 

maintenance of the cemetery as set forth in Bylaw No. 839, 1993. 

 

2. Definitions 

2.1 Rural Budgets Administration Committee: refers to a Standing Committee of the Regional Board 
comprised of each Electoral Director from each Electoral Area in the Peace River Regional 
District who has the authority, by delegation of the Regional Board, to administer the rural 
budgets as identified in the Annual Financial Plan of the Peace River Regional District and in 
accordance with the “Rural Budgets Administration Bylaw No. 116, 1998”. 

 
2.2 Not-for-Profit Society: refers to an organization which is not driven by profit, who is registered 

and in good standing with the Societies Act of BC.  
 
2.3 Volunteer Community Organization: refers to a group consisting of volunteer community 

members who is financially and administratively sound which can be demonstrated by providing 
meeting minutes, financial statements and/or proof of a bank account.  

 
2.4 Operational Costs: refers to expenses incurred for the day-to-day operating, developing and 

maintaining of a cemetery and its grounds. 
 

2.5 Minor Improvements refers to smaller projects costing less than $5,000 such as the purchase 
and installation of commemorative monuments, benches, or signage that are shorter in 
duration to complete.   
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2.6 Capital Improvements: refers to larger projects in excess of $5,000 such as the addition of a 
permanent structure such as a columbarium or cemetery gates that are longer duration to 
complete.  
 

3. Policy 

3.1 Applicant Eligibility 

a. The Rural Budgets Administration Committee recognizes that community groups who care 

for cemeteries are often very small and operate with a very limited number of volunteers; 

therefore the Committee is willing to wave the eligibility criteria that all applicants must be 

a registered Not-for-Profit society in good standing with the Societies Act of BC.  In order to 

apply for grant funding under this policy, the applicant must meet one of the following 

criteria:  

 

i. registered Not-for-Profit society in good standing with the Society Act of BC; or  

 

ii. a volunteer organization consisting of community members who is financially and 

administratively sound which can be demonstrated by providing meeting 

minutes, financial statements and/or proof of bank account; and 

 

iii. must operate in the Peace River Regional District. 

 

b. Applicants must submit a completed grant application that outlines the details for the 

intended use of the funds, the amount requested and all necessary supporting 

documentation as indicated on the application form. 

 

3.2 Eligible Expenses 

a. The information below provides examples of eligible expenses or projects costs that may 

be considered for funding: 
 

i. Operational Costs 

ii. Minor cemetery improvement project costs 

iii. Capital improvement project costs 

 

3.3 Grant Authorization 

a. The Rural Budgets Administration Committee has the sole discretion to approve or reject 

applications. 

 

3.4  Disbursement of Funds 

a. Upon approval of the grant, funds will be paid directly to the applicant for all grants in the 
amount of $1,500 or less. 

 
b. Grant funding in excess of $1,500 will be paid to the applicant through claim 

reimbursement.   
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3.5 Allocation of Funds 

Grant funding may be budgeted for annually by each Electoral Area Director as part of the PRRD 

Annual Financial plan, to be ratified by the Board of Directors. 

 

3.6 Acknowledgement of Grant Funding 

The Rural Budgets Administration Committee asks all grant recipients to recognize their 

contribution by use of the Peace River Regional District logo through written, virtual or verbal 

acknowledgement. 

 

 

Bylaw Reference  Peace River Regional District Cemetery Services Establishment Bylaw No. 839, 1993 

Bylaw Reference Peace River Regional District Rural Budgets Administration Bylaw No. 116, 1998 
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REPORT 

Staff Initials: JR Dept. Head: Teri Vetter CAO:  Shawn Dahlen Page 1 of 2 

To: Rural Budgets Administration Committee Report Number: FN-RBAC-046 

From: Teri Vetter, Chief Financial Officer Date: December 17, 2020 

Subject: Release of Funds - Jackfish Community Association unclaimed 2020 Recreational and 
Cultural Grants-in-Aid 
 

 
RECOMMENDATION: 
That the Rural Budgets Administration Committee authorize the release of the remaining $15,631.22 
unclaimed Area E Recreational and Cultural Grants-in-Aid allocation of $17,580.56 approved in 2020 to 
Jackfish Community Association, in accordance with the policy change approved May 28, 2020 
authorizing immediate release of funds upon grant approval without submission of reimbursement 
claim, and issue a grant payment in the amount of $15,631.22 to assist with operational costs.   
 

BACKGROUND/RATIONALE: 
The intent of this report is to provide information to RBAC regarding the status of Jackfish Community 
Association with the Societies Act of BC so that consideration can be given to the payment of their 
unclaimed 2020 grant allocation. On October 15, 2020, the Rural Budgets Committee passed the 
following resolution: 
 

MOVED, SECONDED and CARRIED 
That the Rural Budgets Administration Committee authorize all unspent Area E 
Recreational and Cultural Grants-in-Aid allocated Jackfish Community Association in the 
amount of  $17,580.56 remain in the allocations until the society is in compliance 
with the Societies Act of BC. 

 
Staff have verified the Association’s status and found that on October 21, 2020 the necessary 
paperwork was filed and they are now in good standing and compliant with the Societies Act of BC as 
per the attached annual report.  
 
This allocation of unclaimed funds available to the Association as a result of a funding amendment 
approval that authorized the reallocation of their 2016 and 2017 grant allocations. On May 21, 2020, 
the Rural Budgets Administration Committee approved the following resolution: 
 
 MOVED, SECONDED and CARRIED 
 That the Rural Budgets Administration Committee authorize Jackfish Community Association to 
 reallocate the unused portions of their 2016 GIA in the amount of $2,080.56 and 2017 GIA in 
 the amount of $15,500 for a total reallocation of $17,580.56 to support their 2020 operational 
 costs, general upkeep and maintenance upgrades at the Jackfish Community Hall. 
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Report – Release of Funds - Jackfish Community Association unclaimed 2020 Recreational and Cultural Grants-
in-Aid December 17, 2020 
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Should RBAC opt to keep the funds as a 2020 allocation for Jackfish Community Association, it should 
be noted that in accordance with the Rural Recreational and Cultural Grants-in-Aid (GIA) policy any 
funding not reimbursed to the Association for 2020 expenditures would be returned to the funding 
area.  As of the May 28, 2020 approval by the Regional Board to amend the policy, grant recipients are 
no longer able to reallocate unclaimed grant funds approved for 2019 or any years thereafter and the 
three year timeframe for recipients to claim their allocations no longer exists.    
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee deny the release of the remaining $15,631.22 

unclaimed Area E Recreational and Cultural Grants-in-Aid and have the funds remain as a 2020 
allocation for Jackfish Community Association to be payable by claim reimbursement by January 31, 
2021.   
 

2. That the Rural Budgets Administration Committee provide further direction. 
 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 
FINANCIAL CONSIDERATION(S): 
The current balance in the 2020 allocation is $15,631.22 for Jackfish Community Association due to a 
claim reimbursement payment in the amount of $1,949.34 processed on December 3, 2020.   
 

COMMUNICATIONS CONSIDERATION(S): 
Written correspondence will be sent to Jackfish Community Association to inform them of the 
Committee’s decision.  
 

OTHER CONSIDERATION(S): 
None.  
 
 
Attachments:    

1. 2020 BC Society Annual Report – Jackfish Community Association, dated October 21, 2020 
2. Rural Recreational and Cultural GIA policy statement 

 
External Links:  

1. Area E Recreational and Cultural GIA, Unspent Prior Year Allocations – See Item# 9.7 
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2020 BC SOCIETY ANNUAL REPORT
BC Society • Societies Act

NAME OF SOCIETY: JACKFISH COMMUNITY ASSOCIATION
Incorporation Number: S0050304

Business Number: 80492 1070 BC0001

Filed Date and Time: October 21, 2020 09:29 PM Pacific Time

Annual General Meeting (AGM) Date: February 9, 2020

REGISTERED OFFICE ADDRESS INFORMATION

1515 OLD JACKFISH ROAD
PO BOX 1469
CHETWYND BC V0C 1J0

Delivery Address: Mailing Address:

1515 OLD JACKFISH ROAD
PO BOX 1469
CHETWYND BC V0C 1J0

DIRECTOR INFORMATION AS OF February 9, 2020

Last Name, First Name Middle Name:

ANDERSON, JAI-LENE

Delivery Address:

Last Name, First Name Middle Name:

DECK, BETTY J

Delivery Address:

Last Name, First Name Middle Name:

KOLOSKY, CHERYL

Delivery Address:

Last Name, First Name Middle Name:

KOLOSKY, KATHY

Delivery Address:

BC Registries and Online Services

Incorporation Number S0050304 www.gov.bc.ca/Societies 1 2Page ofPage 28 of 406



Last Name, First Name Middle Name:

PILON, ROBERT

Delivery Address:

CERTIFICATION

I, Kathy Kolosky, certify that I have relevant knowledge of the society, and that I am authorized to make
this filing.

BC Registries and Online Services

Incorporation Number S0050304 www.gov.bc.ca/Societies 2 2Page ofPage 29 of 406
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RURAL RECREATIONAL AND CULTURAL GRANTS-IN-AID 
 

Department Finance Policy No. 0340-61 

Section 
Rural Budgets Administration 
Committee 

Date Approved by Board Unknown 

Repeals  Board Resolution # Unknown 

 

Amended May 28, 2020 Board Resolution # RD/20/05/24 (28) 

Amended  Board Resolution #  

Amended  Board Resolution #  

 

Repealed  Board Resolution #  

 

1. Purpose 

1.1 This policy is intended to supplement the operating and/or capital funds of not-for-profit rural 

organizations that provide recreation, arts, sports, and/or social activities to the communities 

within the Peace River Regional District (PRRD).  Groups are expected to fundraise for alternate 

sources of funds. 

 

2. Scope 

 

3. Definitions 

3.1 Capital Equipment: Equipment valued at over $5,000 and has an extended lifetime over more 

than one year. 

 

3.2 Capital Improvement: Refers to the addition of a permanent structural improvement or the 

restoration of some aspect of a property that will either enhance the property’s overall value 

or increase its useful life. 

 

3.3 Debt: An amount owed to a person or organization for services, products or loans not yet paid 

for. 

 

3.4 New Applicant Organizations: Refers to organizations that have not received PRRD Recreational 

and Cultural Grants-in-Aid prior to 2012. 

 

3.5 Operational Expenses: The day-to-day costs to operate a facility such as insurance, utilities, 

maintenance and upkeep, and general supplies. 

 

3.6 Rural Organization: Any not-for-profit group located within the boundaries of Electoral Areas B, 

C, E, and Sub-Regional that provides recreation, arts, sports and/or social activities to 

communities at large. 
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3.7 Sub-Regional: A defined portion of Electoral Area E and D which is combined with a service area 

including the City of Dawson Creek and the Village of Pouce Coupe, shown on Schedule L to this 

policy. 

 

3.8 Wages: Any payment, stipend or honorarium made for labour or services to an employee or 

volunteer under the direction of an employer or organization. 

 

4. Policy 

4.1 Eligibility Criteria 

a. Applicants must be a rural not-for-profit registered society which provide recreation, arts, 

sports, and/or social activities for the community at large; and 

 

b. At least 75% of the applicants’ membership must come from the rural areas which they 

serve. 

 

c. New applicant organizations located or operating within a municipality must provide 

proof that at least 75% of their membership comes from the electoral areas of the PRRD. 

 

d. Organizations who have received Recreational and Cultural Grants-in-Aid prior to 2012 

will be grandfathered into the policy and will not be required to maintain a 75% rural 

membership. 

 

4.2 Application Process 

a. Applicants must submit a formal application to the PRRD once per year on or before 

January 31st of each year; said application to be substantially completed in the form 

attached hereto as Schedule A. 

 

b. Applications must be submitted directly by the recreation organization or community 

association/club. 

 

c. Applicants must provide year-end financial statements including an income statement 

and a balance sheet, plus project and operational budgets and a minimum of one quote 

for any individual items valued at over $3,000. 

 

d. New applicants must provide proof in the form of a membership list that at least 75% of 

their membership resides in the rural areas which they serve. 

 

e. At the discretion of the Electoral Area Directors, organizations may apply to more than 

one funding area if their recreation and/or community association services are provided 

to residents in more than one community and that their membership is reflective of this. 

 

f. Failure to provide adequate documentation during the application process and/or comply 

with the eligibility requirements for funding assistance may jeopardize funding eligibility. 
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g. Late applications will not be accepted without the express written permission of the 

Electoral Area Director for the area in which the organization is making application to. 

 

h. Applications from new organizations will be accepted by the PRRD for consideration 

providing they meet the eligibility requirements as set forth in this policy. 

 

4.3 Eligible Expenses 

a. In Electoral Areas B and C expenses for capital improvements and insurance (for the 

protection of the public) are permitted. 

 

b. In Electoral Area E West and the Sub-Regional funding areas, expenses for operations and 

capital improvements are permitted. 

 

c. Payment of debt and employee wages are not an eligible expense. 

 

d. A minimum of one (1) quote must be provided for all eligible expenses valued at over 

$3,000. 

 

4.4 Annual Grant Allocations 

a. At the discretion of the Electoral Area Directors, grant allocations for each area may be 

budgeted and provided for youth travel to which the guidelines are attached hereto as 

Schedule E. 

 

b. At the Electoral Area B and C Directors’ discretion, grant allocations from Area B and C 

may be budgeted and provided for the North Peace Regional Grad Fest Society for the 

purpose of hosting safe graduation related events, to which the guidelines are attached 

hereto as Schedule F. 

 

c. At the Electoral Area B Director’s discretion grant allocations from Area B may be 

budgeted and provided for the North Peace 4-H District Council for the purpose of 

conducting 4-H activities to which the guidelines are attached hereto as Schedule G. 

 

d. At the discretion of the Electoral Area Directors, funding allocations for each area may be 

budgeted and provided for post-secondary scholarships and bursaries to which the 

guidelines are attached hereto as Schedules H, I, J and M. 

 

e. At the Directors’ discretion, grant allocations for each area may be budgeted to provide 

for Awards Recognition to which the guidelines are attached hereto as Schedule K. 

 

4.5 Approval Process 

a. The Electoral Area Directors have the sole discretion to accept or reject any application.  

Applications may be rejected for the following reasons: 

i. Incomplete or late applications; or 

ii. Failure to maintain society status; or 
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iii. Failure to rationalize the need for funding; or 

iv. Failure to prove the project supports the community at large. 

 

b. Upon approval of the Rural Budgets Administration Committee (RBAC), eligible applicants 

along with their Electoral Area Director will meet in the spring of each year to allocate the 

budgeted amount as set in the current Financial Plan. 

 

c. At least one representative from each applicant organization must be in attendance at 

the allocation meetings to receive a grant allocation. 

 

d. If the total application amount exceeds the annual budget, then the annual budget will 

be distributed based on consensus of the eligible recreational and community 

organizations and the Electoral Area Director(s) in attendance at the adjudication 

meetings. 

 

e. All organizations that have made an application and have been approved to receive 

funding by the PRRD will be notified of the meeting date, time and location prior to the 

meeting. 

 

f. All applications will be adjudicated based on need and availability of funds in the fiscal 

year of the established service. 

 

g. All funding allocation recommendations must be ratified by the RBAC.  The RBAC reserves 

the right to accept, reject or amend any application at its sole discretion. 

 

4.6 Recreational and Cultural Grants-in-Aid Budgets 

a. On an annual basis the Electoral Area Directors shall determine the annual budget 

amount for their area(s) to be included in the PRRD Financial Plan.  This budget amount 

will be subject to Board approval and must be in accordance with tax limitations set forth 

by bylaw or supplementary letters patent.  These areas are indicated below: 

i. Electoral Area B 

ii. Electoral Area C 

iii. Electoral Area E West 

iv. South Peace Sub-Regional – a defined portion of Electoral Area E and D which is 

combined with a service area including the City of Dawson Creek and the Village 

of Pouce Coupe, shown on Schedule L to this policy. 

 

4.7 Unallocated Funds 

a. Any funds that are not allocated from the annual requisition for a funding area shall be 

utilized to reduce the tax requisition in the next calendar year. 

 

4.8 Payment of Funds 

a. Grant funds will be payable to the recipients upon ratification by the RBAC. 
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4.9 Sources of Revenue 

a. Organizations shall be responsible to raise supplementary funds for major capital projects 

and operations by seeking other funding sources including but not limited to donations, 

corporate sponsorships, applications to other government agencies or general 

fundraising. 

 

b. The PRRD shall not be a sole source of revenue for any recreation or community 

association. 

 

c. Organizations must show in their application all sources of revenue. 

 

4.10 Reporting Requirements 

a. All organizations that receive Recreational and Cultural Grants-in-Aid must complete an 

Annual Report, as attached hereto as Schedule C, by the last calendar day in January. 

 

b. Photos must be provided showing capital projects completed with Recreational and 

Cultural Grants-in-Aid funds. 

 

c. That failure to abide by the conditions of the grant and/or reporting requirements may 

result in one or more of the following: 

i. Organizations being required to repay grant funds. 

ii. Not being considered for future grant funding. 

 

4.11 Funding Amendments 

a. Effective January 1, 2019 – Organizations will no longer be authorized to reallocate 

unclaimed grant funds allocated in 2019 or any years thereafter.  Those grant allocations 

that remain unclaimed upon the completion of projects will be identified as surplus to the 

function and used to reduce the following year’s tax requisition. 

 

b. In the event of an emergency situation where failure to remediate the problem will result 

in the organizations ability to operate, recipients may apply to the PRRD for support 

through other grant funding options. 

 

c. All unclaimed grant allocations from years prior to 2019, will be grandfathered and 

organizations may apply for a Funding Amendment to reallocate those funds under the 

following circumstances: 

i. If a balance remains in the grant allocation and all projects have been completed; 

or, 

ii. If an emergency has arisen and failure to remediate the problem will result in an 

inability to operate. 

 

d. The RBAC will have the sole discretion on whether to approve or deny any funding 

amendments. 
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e. Funds cannot be amended to pay off debt. 

 

4.12 General 

a. Recreational and Cultural Grants-in-Aid policies can only be made by the RBAC and are 

subject to Board approval as set forth in Bylaw No. 1166, 1998. 

 

b. Organizations hosting annual spring allocation meetings will be paid a hosting stipend. 

 

4.13 Limitations 

a. Tower Lake Community Association is not eligible to receive Recreational and Cultural 

Grants-in-Aid as they are outside of the existing service area. 

 

4.14 Recognition 

a. Grant recipients will recognize the financial contributions of the PRRD by prominently 

displaying a certificate or plaque. 

 

b. Associations that maintain websites, social media sites and/or membership newsletters 

will provide the PRRD with recognition in the form of prominently displaying a note of 

thanks next to the PRRD’s logo. 

 

c. Grant recipients may be requested to issue a joint press release and photo with the PRRD 

from time to time. 

 

Affiliated Procedure  
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be the programs and activities that your org

RURAL RECREATION & CULTURAL
GRANT-IN-AID APPLICATION

SCHEDULE A

Date:  Society Number:

Applicant Information

1. Name of Organization:

Contact Person:

Mailing Address:

Phone:  Fax:

Email:

Website:

Please list our organization on the PRRD website as a “Local Community Group”     Yes     No     (please check one)

2. If applicable, does your organization own any facilities or properties?          Yes       No   (please check one)

Please give the 9-1-1 address and legal description of the property that your organization either leases or owns.

3. Organization Executives:

President
Name: Phone: Email:

Vice President
Name:  Phone:  Email:

Treasurer
Name:  Phone:  Email:
Secretary
Name: Phone: Email:

Purpose of Organization:4.

5. Please descri  anization sponsored in the last year:

Qty per year Activity/Program Dates

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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6. Please provide a 5 year action plan for your organization.

Year 1:

Year 2:

Year 3:

Year 4:

Year 5:

Project Information

7. Describe the Year 1 project or general operations for which your organization is requesting funding.

8. How essential is the project to the community?

9. What is the degree of support from the community at large?

10. Approximately how many volunteer hours does your membership contribute each year?

11. How do you plan t o maintain any future ongoing costs associated with this project?

12. What is the total cost of insurance(s) your organization pays each year?

13. What is the total amount requested from the Regional District?

Application Submission & Authorization:

Please submit applications to prrd.dc@prrd.bc.ca on or before January 31 and include the following:
• Year-end financial statements (Income statement and/or balance sheet).
• Detailed project and operations budget (list ‘In-Kind’ contributions).
• 1 quote for labour, equipment or material costs valued at over $3,000
• Annual Report(s), Schedule C

I confirm that the information in this application is accurate and complete and that the project proposal,
including plans and budgets, is fairly presented.  I understand that the information provided in this application
may be accessible under the Freedom of Information (FOI) Act and may be shared with the Board of Directors,
Committee(s) and staff of the Regional District.

Signature of Applicant:
Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)

Page 37 of 406



Page 1 of 1

PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “B” - Claim Form

Organization Name:   Date:   

Mailing Address: 
Address  City Postal Code 

Contact Person:  Phone Number:  

Please attach COPIES ONLY of invoices you are claiming reimbursement for.  LIST ALL INVOICES BELOW and include the name 
of the supplier, the project they are for (i.e., playground, fence, insurance, etc.), year the fund were provided, invoice number 
and amount.  If you have any questions about your claim please call (250) 784-3200.

Supplier Project Year Funds 
Granted for 
this Project 

Invoice No. $ Amount 

Total Amount of Invoice

Amount You Are Claiming

Please deliver your claim via mail, in person or by fax to:  Peace River Regional District 
PO Box 810, 1981 Alaska Avenue 
Dawson Creek, BC   V1G 4H8 
Fax: (250) 784-3201 

For Office Use Only 

Coding Year Amount

Approved

Total Claim

YEAR YEAR

Grant Amount Grant Amount

Previous Claims from this Grant Previous Claims from this Grant

Current Claim Current Claim

Balance on this Grant Balance on this Grant

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “C” – Annual Report

Who must complete an Annual Report? 

 All organizations who have received Grant-in-Aid (GIA) funding from the Peace River Regional District are 
required to complete an Annual Report(s) effective April 2009. 

What must be included in your Annual Report? 

 Your Annual Report(s) must detail how and /or if your organization has spent your Grant-in-Aid funding.  
This should include information on capital costs and/or operational costs and may include a variety of 
activities in accordance with the projects, events or operational costs for which your funding was approved 
for that particular year.   

 Photos must be provided showing projects, including capital projects, completed with Grants-In-Aid funding.  

When? 

 All Annual Reports are due by the last calendar day in January each year regardless of whether your 
organization is submitting a new application for GIA.   

 Funds for the upcoming year will not be reimbursed until Annual Reports are received. 

Why? 

 This procedure has been implemented in an effort to ensure more accountability to tax payers and other 
organizations receiving Grant-in-Aid funding.  By doing so the Peace River Regional District will be following 
best practices employed by other municipalities and regional districts.  This information will also assist the 
Rural Directors in making fair and equitable decisions on future Grant-in-Aid funding applications for all 
organizations. 

We’re here to help! 

  Contact the Community Services Department at 250 784-3200 or prrd.dc@prrd.bc.ca   
We will do our best to answer any questions you may have! 

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “C” – Annual Report

Date of Report: 

Name of Organization: _____________________________________________________________________________________________________ 

Mailing Address: __________________________________________________________________________________________________________  

P r o j e c t  S u m m a r y  

1) For what Grant-in-Aid funding year does this report refer to? (i.e., when were funds approved) 

2) What activities did your organization complete or start in the last year for which you received Grants-in-Aid funding? (this may include 
capital projects, events or general operations) 

3) Please describe the progress you made on your capital projects, events or general operations for which you applied for Grants-in-Aid 
funding. 

a. What was accomplished or completed with assistance from Grants-in-Aid funding? 

b. What projects or events were not accomplished that you had applied for funding for?  OR what operational costs have not 
been incurred that you had applied for funding for?  Please state why any projects or events were not completed or costs 
were not incurred. 

c. What is your plan to complete your projects and/or events or utilize your operational cost funding? 

d. What is your timeframe for completing your projects, events or utilizing your operational cost funding? 

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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Schedule “C” - Annual Report
E x p e n s e  S u m m a r y  

Please provide a summary of costs that have been submitted for reimbursement for the project year for which this report 
refers to (i.e., 2013 or 2012).

Amount of Approved GIA Funding in year     .

Less TOTAL Operational Costs paid for by GIA 

Less TOTAL Capital Costs paid for by GIA 

Total GIA Funds Remaining for year     .

Please describe your plan for the funds remaining. (i.e., timeline for completing your projects or events or utilizing your 
operational cost funding, requesting a funding amendment to apply unused funds to another project or can the funds be 
reallocated to next year’s GIA budget?) 

A u t h o r i z a t i o n  

We, the undersigned BOARD MEMBERS, certify on behalf of the organization that all of the information stated is correct and that 
the Board of Directors has approved the submission of this report.

Board Member (Treasurer) Board Member 

Name (print)   Name (print)  

Position:   Position:  

Business phone:   Business phone:  

Residence phone: ___________________________________________  Residence phone: ___________________________________________  

Fax:  Fax:  

E-mail:  E-mail:  

Signature:   Signature:  

THIS REPORT WAS PREPARED BY: 

Name (print):  ______________________________________________  E-mail: ____________________________________________________  

Business phone:  ____________________________________________  Residence phone: ___________________________________________  

Fax:______  ________________________________________________  Signature:  _________________________________________________  

Retain a copy of this report for your organization’s records. 

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 
Schedule “D” – Funding Amendment

Page 1 of 2

Instructions for Submitting a Funding Amendment 

Organizations may apply to the Rural Budgets Administration Committee for a funding amendment only in 
such circumstances that: 

a) they have completed their project with the funds allocated and they have outstanding funds 
remaining; or  

b) an emergency has arisen and failure to remediate the problem will result in an inability to operate.  

The Rural Budgets Administration Committee will have the sole discretion on whether to approve or deny any 
funding amendments. Organizations will be limited to a maximum of one funding amendment per year. Funds 
cannot be amended to pay off debt incurred, therefore organizations must apply for an amendment before 
any work is completed to which they may want to apply the funds. 

EXAMPLE: 

PROJECT TO PROVIDE FUNDS
Year Funds Granted:  2010 Have you completed this project? Yes

Current Project Description: (project for which funds were originally applied for)

In 2010 we applied for funding for hall maintenance and to update our heating and water 

system.  We have completed this project and have $2,000 remaining. 

Amount Granted: $15,000 Amount to Reallocate:  $2,000

PROJECT TO RECEIVE REALLOCATED FUNDS
TOTAL Cost of New Project: $2,500
Proposed New Project/Operational Expense: (reason for request and proposed changes to original project, cost of new project)

In 2009 we applied for funding to paint our hall, replace the flooring and purchase new tables 

and chairs. With the funds received in 2009 we were able to replace the flooring and purchase 

tables and chairs, however, we did not have enough funds to do the painting.  We would like to 

use the remaining funds from 2010 to paint the hall.  The quote that we received from Home 

Hardware was for $2,500 for all paint and supplies.  The remaining $500 will come from our 

general revenue.    

Questions?  Contact the Community Services Department at 250 784-3200 
Please send your completed form and any additional information to: 

Peace River Regional District 
Box 810, 1981 Alaska Avenue, 

Dawson Creek, BC V1G 4H8 
fax 250 784-3201 

email prrd.dc@prrd.bc.ca

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 
Schedule “D” – Funding Amendment
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APPLICANT INFORMATION
Name of Organization:  Date:  

Contact:  Phone:  

Mailing Address:  

Email:  Fax:  

PROJECT TO PROVIDE FUNDS

Year Funds Granted: Have you completed this project? 

Current Project Description: (project for which funds were originally applied for)

Amount Granted: Amount to Reallocate: 

PROJECT TO RECEIVE REALLOCATED FUNDS
TOTAL Cost of New Project:  

Proposed New Project/Operational Expense: (reason for request and description of project, project budget)

FOR OFFICE USE ONLY 

Funds 
Remaining:  
(showing last 
3 years) 

Current Project Name:  Amount  Available =  

            Project Name:  Amount  Available =  

            Project Name:  Amount  Available =  

                                                                                                                                 Total Unused Funds =  

Notes: 

Amended by the Regional Board
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PEACE RIVER REGIONAL DISTRICT 
Recreation and Cultural Grants-in-Aid 

Schedule “E” – Youth Travel

1 of 2 
Amended RBAC December 19, 2019 

The Electoral Area Directors may authorize grant allocation up to $375 for youth travel associated with 

team or individual travel to sporting competitions.  

1. Applicant Eligibility 

a. Youth sports team(s) or individual player(s) must have qualified to compete at a provincial, 

national, or international competition and will be representing the PRRD during the 

competition.  

b. The team (minimum of one (1) player) or individual player must reside in one of the four 

Electoral Areas of the PRRD.  

c. Funds may be applied for by both school teams and community club organizations. 

d. Community club teams must operate under a not-for-profit society to be eligible for 

funding.  

2. Application Process 

a. Requests may be made year round and must be received in writing to the Rural Budgets 

Administration Committee, prior to attending the competition. 

b. Funding may be requested to assist with the following: 

 registration/entry fees; 

 transportation expenses – fuel, airfare, bus, ferry transport, or other means of 

transportation; and/or, 

 accommodation expenses.   

c. All requests must include the following information:  

 description of the event and anticipated costs; 

 number of players and coaches that will attend; and, 

 names and 911 addresses of the players and coaches who reside in an Electoral Area 

(for verification of residency). 

3. Approval Process 

a. Grant funding will be calculated on the basis of $75/Electoral Area player to a maximum 

grant of $375.   

b. Once an application is reviewed by the Rural Budgets Administration Committee, the 

applicant will be notified in writing regarding the results of their request.  

c. All funds will be made payable to the organization or school only.  

d. Requests received after the competition has taken place will not be considered for funding. 

4. Reporting 

Within thirty (30) days of the competition, grant recipients are required to: 

 report back on the results of their competition; 

 provide a photo for use by the Regional District; and  

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT 
Recreation and Cultural Grants-in-Aid 

Schedule “E” – Youth Travel
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Amended RBAC December 19, 2019 

 describe how the funds were spent. 

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “F” – North Peace Grad Fest Society

Page 1 of 1

Schedule F – North Peace Gradfest Society

Rural Recreational & Cultural Grants-in-Aid 

The Electoral Area B and C Directors may authorize grant allocation for the North Peace Regional Grad 

Fest Society (NPRGFS) to host safe graduation-related events.  

1) Release of Funds 

a) The NPRGFS may make a written request for grant funding to the General Manager of 

Community Services after May 31st of each year. 

b) As part of the application, the NPRGFS must provide current contact information, including 

mailing address, prior to the release of funds. 

2) Recognition & Reporting 

a) The Society must recognize the Regional District for their contribution through display of the 

Regional District’s logo and a note of thanks in any promotional materials. 

b) Within 30 days of the event(s), the Society must: 

a. provide a report of the event; 

b. provide a photo for use by the Regional District; and  

c. describe how the funds were spent.  

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “G” – 4-H North Peace District Council

Page 1 of 1

The Electoral Area B Director may authorize grant allocation for the North peace 4-H District Council to 

host 4-H-related activities.  

1) Release of Funds 
a) The Council may make a written request for grant funding to the General Manager of 

Community Services after May 31st of each year. 

b) The Council must provide the PRRD with their current contact information and mailing 

address prior to any release of funds.   

2) Reporting
a) The Council must provide a letter describing how the funds were spent within ninety (90) 

days of receiving the funding. 

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “H” – Electoral Area B Bursary

Page 1 of 2

In accordance with Section 6(d) of the Rural Recreational & Cultural Grants-in-Aid Policy, at the Directors’ 
discretion, grant allocations for each area may be budgeted and provided for post-secondary scholarships and 
bursaries.  The guidelines for the Electoral Area B bursary are as follows. 

1) Bursary Amount 
There is one bursary of $1,000 annually.  The bursary will be awarded to a graduating student residing in Electoral 
Area 'B' of the Peace River Regional District.

2) Bursary Application 
a) All applicants must complete the Peace River Regional District Bursary Application in full and should include 

a cover letter explaining the applicant's qualifications and ambitions. 
b) Completed applications are to be submitted directly to the school’s Academic Advisor. 

3) Residency Requirement 
a) Applicants must have resided in Electoral Area 'B' a minimum of 12 consecutive months prior to bursary 

application to be eligible. 
b) Applicants must be currently enrolled as a grade 12 student with School District No. 60 Peace River North. 

4) Registration   
Applicants must show proof of acceptance/or application to a post-secondary educational institute to be eligible to 
apply for the bursary.  

5) Adjudication Process 
a) Bursary applications will be adjudicated by a selection committee appointed by School District No. 60. 
b) Bursary applications will be adjudicated on the basis of residency, academic standing, community 

involvement, financial need and acceptance at a post-secondary institution. 

6) Notification of Award Recipients 
Prior to June 30th of each year, North Peace Secondary School must advise the Peace River Regional District of the 
award recipient’s name, address, Social Insurance Number and telephone number.

7) Bursary Award 
a) The Bursary will be awarded at either the annual North Peace Secondary or Prespatou Secondary School 

Graduation Ceremonies. 
b) Recipients may claim their scholarship in writing from the Peace River Regional District at: 

Box 810 
Dawson Creek, BC V1G 4H8 
Email:  prrd.dc@prrd.bc.ca

c) The written request must include the following information: 

 Full Name, mailing address and Social Insurance Number (to issue T4A Statement) 

 Confirmation of registration at a post-secondary institute; 

 Proof of payment for eligible expenses (tuition, text books and/or course materials)  
d) Once registration and eligible expenses are confirmed by the Regional District, a cheque will be mailed to 

the student for the amount of the scholarship. 
e) By the end of February, the Peace River Regional District will mail scholarship recipients a T4A Statement 

(in accordance of the Income Tax Act) required for filing an income tax return.   
f) Scholarship winners may apply to defer or carry over their awards for a period of up to one year in writing 

to the Chief Financial Officer.   

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “H” – Electoral Area B Bursary

Page 2 of 2

Electoral Area B - Bursary Application 

Name:   Social Insurance Number: 

Street Address:     Phone: ____________________ 

Mailing Address (if different than above):   

What career do you intend to pursue?  

Why?  

What post-secondary school(s) do you hope to attend? Do you plan to attend full-time or part-time studies? 

How will this bursary assist you?   

Please describe your community involvement:   

Signature:   Date:   

* This application must include a proof of acceptance or application to one or more post-secondary 
institutions and a copy of your last semester or term grades.  

* A Social Insurance Number and permanent mailing address are required for the issuance of the T4A 
Statement.

Amended by the Regional Board
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “I” – Electoral Area C Scholarship

Page 2 of 2 

In accordance with Section 6(d) of the Rural Recreational & Cultural Grants-in-Aid Policy, at the Directors’ 
discretion, grant allocations for each area may be budgeted and provided for post-secondary scholarships and 
bursaries.  The guidelines for the Electoral Area C Scholarship are as follows: 

1) Scholarship Amount 
There is one scholarship of $1,000 annually.  The scholarship will be awarded to a graduating student residing in 
Electoral Area 'C' of the Peace River Regional District.

2) Scholarship Application 
a) All applicants must complete the Peace River Regional District Scholarship Application in full and should 

include a cover letter explaining the applicant's qualifications and ambitions. 
b) Completed applications are to be submitted directly to the school’s Academic Advisor. 

3) Residency Requirement 
a) Applicants must have resided in Electoral Area ‘C' a minimum of 12 consecutive months prior to scholarship 

application to be eligible. 
b) Applicants must be currently enrolled as a grade 12 student with School District No. 60 Peace River North. 

4) Registration  
Applicants must show proof of acceptance/or application to a post-secondary educational institute to be eligible to 
apply for the scholarship.   

5) Adjudication Process 
a) Scholarship applications will be adjudicated by a selection committee appointed by School District No. 60. 
b) Scholarship applications will be adjudicated on the basis of residency, academic standing, community 

involvement and acceptance at a post-secondary institution. 

6) Notification of Award Recipients 
Prior to June 30th of each year, North Peace Secondary School must advise the Peace River Regional District of the 
award recipient’s name, address, Social Insurance Number and telephone number.

7) Scholarship Award 
a) The Scholarship will be awarded at the annual North Peace Secondary School graduation ceremonies. 
b) Recipients may claim their scholarship in writing from the Peace River Regional District at: 

Box 810 
Dawson Creek, BC  V1G 4H8 
Email:  prrd.dc@prrd.bc.ca

c) The written request must include the following information: 

 Full Name, mailing address and Social Insurance Number (to issue T4A Statement) 

 Confirmation of registration at a post-secondary institute; 

 Proof of payment for eligible expenses (tuition, text books and/or course materials)  
d) Once registration and eligible expenses are confirmed by the Regional District, a cheque will be mailed to 

the student for the amount of the scholarship. 
e) By the end of February, the Peace River Regional District will mail scholarship recipients a T4A Statement (in 

accordance of the Income Tax Act) required for filing an income tax return.   
f) Scholarship winners may apply to defer or carry over their awards for a period of up to one year in writing 

to the Chief Financial Officer .   

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “I” – Electoral Area C Scholarship

Page 2 of 2 

Electoral Area C – Scholarship Application 

Name:  Social Insurance Number: 

Street Address:   Phone: ___________________ ________ 

Mailing Address (if different than above):  

What career do you intend to pursue?  

Why?  

What post-secondary school(s) do you hope to attend? Do you plan to attend full-time or part-time studies? 

How will this scholarship assist you?   

Please describe your community involvement:   

Signature:   Date:   

* This application must include a proof of acceptance or application to one or more post-secondary 
institutions and a copy of your last semester or term grades.  

* A Social Insurance Number and permanent mailing address are required for the issuance of the T4A 
Statement.

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants‐in‐Aid

Schedule “J” – South Peace Sub‐Regional Bursary & Scholarship

Page 1 of 2

In accordance with Section 6(d) of the Rural Recreational & Cultural Grants-in-Aid Policy, at the Directors’ 

discretion, grant allocations for each area may be budgeted and provided for post-secondary scholarships 

and bursaries.  The guidelines for the Sub-Regional Bursary and Scholarship are as follows: 

1) Award Amount 
There are two scholastic awards, one a $1,500 Trades Bursary and one a $1,500 Academic Scholarship, presented 
annually to graduating students who reside in a defined portion of Electoral Areas ‘D’ and ‘E’, referred to as South 
Peace Sub-Regional. 

2) Award Application 
a) All applicants must complete the Peace River Regional District Bursary Application in full and should 

include a cover letter explaining the applicant's qualifications and ambitions. 
b) Completed applications are to be submitted directly to the school’s Academic Advisor. 

3) Residency Requirement 
a) Applicants must have resided in the South Peace Sub-Regional Area a minimum of 12 consecutive 

months prior to submitting an application to be eligible. 
b) Applicants must be currently enrolled as a grade 12 student at  Dawson Creek Secondary School. 

4) Registration 
Applicants must show proof of acceptance or application to a post-secondary educational institute to be eligible to apply for 
the bursary. 

5) Adjudication Process 
a) All applications will be adjudicated by a selection committee appointed by School District No. 59. 
b) All applications will be adjudicated on the basis of residency, academic standing, community 

involvement, financial need and acceptance at a post-secondary institution. 

6) Notification of Award Recipients 
a) Prior to June 30th of each year, Dawson Creek Secondary School must advise the Peace River Regional 

District of the award recipient’s name, address, Social Insurance Number and telephone number. 

7) Bursary/Scholarship Award 
a) The bursary/scholarship will be awarded at the annual Dawson Creek Secondary School 

graduation ceremonies. 
b) Recipients may claim their award in writing from the Peace River Regional District at:   

PO Box 810 
Dawson Creek, BC  V1G 4H8 
Email:  prrd.dc@prrd.bc.ca

c) The written request must include the following information: 

 Full Name, mailing address and Social Insurance Number (to issue T4A Statement) 

 Confirmation of registration at a post-secondary institute; 

 Proof of payment for eligible expenses (tuition, text books and/or course materials)  
d) Once registration and eligible expenses are confirmed by the Regional District, a cheque will be mailed to 

the student for the amount of the award. 
e) By the end of February, the Peace River Regional District will mail scholarship recipients a T4A Statement (in 

accordance of the Income Tax Act) required for filing an income tax return.   
f) Recipients may apply to defer or carry over their award for a period of up to one year in writing to 

the Chief Financial Officer. 

Amended by the Regional Board
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Recreation and Cultural Grants‐in‐Aid

Schedule “J” – South Peace Sub‐Regional Bursary & Scholarship
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South Peace Sub-Regional – Bursary/Scholarship Application

Name:   Social Insurance Number:   

Street Address:                                                                                                         Phone: ____________________ 

Mailing Address (if different than above):

What career do you intend to pursue?  

Why? 

What post-secondary school(s) do you hope to attend? Do you plan to attend full-time or part-time studies? 

How will this award assist you? 

Please describe your community involvement: 

Signature:  Date: 

* This application must include a proof of acceptance or application to one or more post-secondary 
institutions and a copy of your last semester or term grades.  

* A Social Insurance Number and permanent mailing address are required for the issuance of the T4A 
Statement.

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid            

Schedule “K” – Awards Recognition

Updated April 12, 2019 1 

In accordance with section 6(e) of the Rural Recreation and Cultural Grants-in-Aid policy, at the Directors’ 
discretion, grant allocations for each electoral or funding area may be budgeted and provided for Awards 
Recognition.  

1) Introduction 
The intent of the Awards Recognition component is to celebrate rural volunteers who support and/or 
provide recreational, cultural or social activities and services throughout Electoral Areas B, C, D and E 
of the Peace River Regional District. 

2) Frequency  
Organizations will have the opportunity, once per calendar year, to submit nominations as part of the 
Awards Recognition component of Recreational and Cultural Grants-in-Aid.  

3) Budget 
An annual budget of $1,000 will be provided from Electoral Areas B, C, and E and the South-Peace 
Sub-Regional funding areas as per adoption of the Financial Plan.  The amount of this budget 
allocation, may be changed at the sole discretion of the Rural Budgets Administration Committee.  

4)   Awards Nomination Process 
a. Organizations will have the opportunity to nominate rural residents, facilities and organizations for 
 achievement awards. 
b. Nominations for awards must be received by June 30th each year. 
c. The Electoral Area Directors will adjudicate applications and determine award recipients. 
d. Nominations must address the nomination criteria as per Section 5 (A), (B) or (C) and must provide a 

description of the nominee’s background, experience and achievements and any further information 
to support the application. 

e. Nominations must include at least two letters of support. 

5)   Award Categories 
A. Individual Volunteer Achievement:

i. Awarded for outstanding contributions to rural recreation and/or culture within the Peace 
River Regional District;

ii. Nominees must have a significant history of volunteering for rural programs or 
organizations. 

B. Rural Facility Excellence: 
i. Awarded for excellence in facility concept, design, development, maintenance or 

operation. The facility shall have demonstrated outstanding and/or innovative aspects 
which have made or could make significant impact in the recreation or cultural field. 

ii. The facility must be accessible to all patron groups, unique to the northern lifestyle, multi-
purpose and located in the rural area. 

C.   Rural organization: 
i. Awarded for outstanding achievement to rural recreation and/or culture. The 

achievement shall involve a significant contribution to the enhancement of some aspects 
of local recreation, culture or to a specific interest area. 

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid            

Schedule “K” – Awards Recognition

Updated April 12, 2019 2 

ii. The organization must demonstrate a significant contribution to a broad range of 
recreation or cultural services in a community or region.  

iii. The organization must demonstrate uniqueness and innovation in planning, problem 
solving and recruitment of members. 

Amended by the Regional Board
May 28, 2020
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “M” – Electoral Area E West Bursary

Page 1 of 2

In accordance with Section 6(d) of the Rural Recreational & Cultural Grants-in-Aid Policy, at the Directors’ 
discretion, grant allocations for each area may be budgeted and provided for post-secondary scholarships and 
bursaries.  The guidelines for the Electoral Area E West bursary are as follows. 

1) Bursary Amount 
There are two bursaries of $ 500.00 annually.  The bursaries will be awarded to two graduating students residing in 
Electoral Area E West (west of the Pine River in Area E) of the Peace River Regional District.

2) Bursary Application 
a) All applicants must complete the Peace River Regional District Bursary Application in full and should include 

a cover letter explaining the applicant’s qualifications and ambitions 
b) Completed applications are to be submitted directly to the school’s Academic Advisor. 

3) Residency Requirement 
a) Applicants must have resided in Electoral Area E West a minimum of 12 consecutive months prior to bursary 

application to be eligible. 
b) Applicants must be currently enrolled as a grade 12 student with School District No. 59 Peace River South. 

4) Registration   
Applicants must show proof of acceptance/or application to a post-secondary educational institute to be eligible to 
apply for the bursary.  

5) Adjudication Process 
a) Bursary applications will be adjudicated by a selection committee appointed by School District No. 59. 
b) Bursary applications will be adjudicated on the basis of residency, academic standing, community 

involvement, financial need and acceptance at a post-secondary institution. 

6) Notification of Award Recipients 
Prior to June 30th of each year, Chetwynd Secondary School must advise the Peace River Regional District of the 
award recipient’s name, address, Social Insurance Number and telephone number.

7) Bursary Award 
a) The Bursary will be awarded at the annual Chetwynd Secondary School Graduation Ceremonies. 
b) Recipients may claim their bursary in writing from the Peace River Regional District at: 

PO Box 810  
Dawson Creek, BC  V1G 4H8 
Email:  prrd.dc@prrd.bc.ca

c) The written request must include the following information: 

 Full Name, mailing address and Social Insurance Number (to issue T4A Statement) 

 Confirmation of registration at a post-secondary institute; 

 Proof of payment for eligible expenses (tuition, text books and/or course materials)  
d) Once registration and eligible expenses are confirmed by the Regional District, a cheque will be mailed to 

the student for the amount of the bursary. 
e) Bursary winners may apply to defer or carry over their award for a period up to one year in writing to the 

Chief Financial Officer. 

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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PEACE RIVER REGIONAL DISTRICT
Recreation and Cultural Grants-in-Aid 

Schedule “M” – Electoral Area E West Bursary

Page 2 of 2

Electoral Area E West - Bursary Application

Name:              Social Insurance Number:  

Street Address:                  Phone:   

Mailing Address (if different than above):

What career do you intend to pursue and why?  

What post-secondary school(s) do you hope to attend?   

Do you plan to attend full-time or part-time studies? 

How will this bursary assist you?   

Please describe your community involvement.   

Please describe what volunteer work you do and why?   

Signature:   Date:   

* This application must include a proof of acceptance or application to one or more post-secondary institutions and a 
copy of your last semester or term grades.  

* A Social Insurance Number and permanent mailing address are required for the issuance of the T4A Statement.

Amended by the Regional Board
May 28, 2020
RD/20/05/24 (28)
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REPORT 

Staff Initials:  Dept. Head:  CAO:  Shawn Dahlen Page 1 of 1 

To: Rural Budgets Administration Committee Report Number: CS-RBAC-004 

From: Trish Morgan, General Manager of Community Services Date: December 17, 2020 

Subject: Tate Creek Peace River Agreement Commitment 
 

 
RECOMMENDATION:  
That the Rural Budgets Administration Committee approve that the remaining funding commitment of 
$13,828.45 from Area D Peace River Agreement Funds – Spending Item # 8 Year Round Recreation 
Facilities, from the original commitment in 2018 of $25,000, for a facility condition assessment and 
preventative maintenance plan be returned to Area D PRA Reserve, as the project is now complete. 
 

BACKGROUND/RATIONALE: 
In 2018 the Peace River Regional District contracted a FCAPX Ltd. to conduct facility condition 
assessments and develop preventative maintenance plans for the Tate Creek Community Centre, Kelly 
Lake Community Centre and the Osborn Community Hall.  The project was completed in 2019 and the 
society that operates the Tate Creek Community Centre have a copy of the plan.  
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee provide further direction. 

 

STRATEGIC PLAN RELEVANCE:  

☒ Not Applicable to Strategic Plan. 

 
FINANCIAL CONSIDERATION(S): 
In 2018 $25,000 from Area D Peace River Agreement Funds – Spending Item #8 Year Round Recreational 
Facilities for the condition assessment and preventative maintenance plan.   Upon completion of the 
project in 2019 $13,828.45 remains committed.  If the Rural Budgets Administration Committee 
provides approval to end the commitment then the funds could be allocated to other Area D projects.  
 

COMMUNICATIONS CONSIDERATION(S): 
None. 
 

OTHER CONSIDERATION(S): 
None.  
 
Attachments:    

1) November 14, 2019: Facility Condition Assessment Report – Tate Creek Community Centre 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

;gTRdcXeT Id\\Pah 

A><KS GiY+ 'A><KS( lVh gZiV^cZY Wn i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi 'KMM?( id 
XdcYjXi V AVX^a^in >dcY^i^dc <hhZhhbZci 'A><( d[ i]Z OViZ >gZZ` >dbbjc^in >ZcigZ ^c 

OdbhaV`Z) =g^i^h] >dajbW^V+  O]Z dW_ZXi^kZ d[ i]Z A>< lVh id ^YZci^[n) WVhZY dc XjggZci 

dWhZgkZY XdcY^i^dch) YZ[^X^ZcX^Zh VcY ediZci^Va a^[ZXnXaZ gZeaVXZbZcih ^c i]Z cZmi /- 

nZVgh+  

Dc VYY^i^dc id i]Z A>< hXdeZ d[ ldg` i]Z [daadl^c\ YZa^kZgVWaZh VgZ ^cXajYZY ^c i]^h 

gZedgi7 

" Q^hjVa*Jcan @cZg\n @[[^X^ZcXn MZk^Zl8 VcY) 
" KgZkZciVi^kZ HV^ciZcVcXZ KaVc+  

<PRX[Xch Id\\Pah 
O]Z OViZ >gZZ` >dbbjc^in >ZcigZ ^h adXViZY Vi .2106 JaY @Ybdcidc C^\]lVn ^c 

OdbhaV`Z) =g^i^h] >dajbW^V+ <XXdgY^c\ id ^c[dgbVi^dc egdk^YZY i]Z Wj^aY^c\ lVh 
XdchigjXiZY ^c Veegdm^bViZan .642) l^i] VYY^i^dch ^c .65. VcY /--3+ DciZg^dg gZcdkVi^dch 
VgZ jcYZghiddY id ]VkZ WZZc XdbeaZiZY ^c /-.0+ Di ^h V h^c\aZ*hidgZn Wj^aY^c\ l^i] Vc 
Zhi^bViZY \gdhh [addg VgZV d[ Veegdm^bViZan .)/22 hfjVgZ bZiZgh+  

IhbcT\ Id\\PaXTb 
IcadRcdaP[ P]S 6aRWXcTRcdaP[ Id\\Pah 

O]Z Wj^aY^c\ lVh Wj^ai ^c i]gZZ hiV\Zh+ NiV\Z . * .642 * O]Z dg^\^cVa XaVhhgddb higjXijgZ 

^h XdcXgZiZ lVaah dc XdcXgZiZ e^aZh l^i] V XgVlaheVXZ+ O]Z ZmiZg^dg XaVYY^c\ ^h bZiVa VcY 
lddY h^Y^c\+ O]Z adl hadeZ gdd[ XdkZg^c\ ^h bdY^[^ZY W^ijbZc+ DciZg^dg [^c^h]Zh ^cXajYZ 

k^cna h]ZZi VcY XZgVb^X i^aZ [addg^c\+  

NiV\Z / * .65. * DcXajYZh Vc ZmiZch^dc id i]Z dg^\^cVa \nb+ O]^h \nb higjXijgZ ^h 

XdcXgZiZ WadX` lVaah dc XdcXgZiZ e^aZh l^i] V XgVlaheVXZ+ O]Z adl hadeZ gdd[ XdkZg^c\ ^h 

bdY^[^ZY W^ijbZc+ DciZg^dg [^c^h]Zh ^cXajYZ ]VgYlddY [addg^c\+  

NiV\Z 0 * /--3 * O]^h VYY^i^dc ^cXajYZh i]Z `^iX]Zc , ]Vaa+ O]Z `^iX]Zc , ]Vaa ^h lddY 

[gVbZ XdchigjXi^dc dc XdcXgZiZ e^aZh l^i] V XgVlaheVXZ+ O]Z ZmiZg^dg XaVYY^c\ ^h 

XZbZci^i^djh eVcZah+ O]Z gdd[ XdkZg^c\ ^h hiVcY^c\ hZVb bZiVa+ DciZg^dg [^c^h]Zh ^cXajYZ 

k^cna h]ZZi [addg^c\+  Id [^gZ ZhXVeZ eaVch lZgZ dWhZgkZY+ 

F[d\QX]V P]S CTRWP]XRP[ IhbcT\b Id\\Pah 

IVijgVa \Vh ^h hjeea^ZY id i]Z Wj^aY^c\ k^V i]Z bZiZg adXViZY dc Vc ZmiZg^dg lVaa+ CZVi ^h 
egdk^YZY Wn V hZg^Zh d[ \Vh*[^gZY [dgXZY V^g [jgcVXZh+ RViZg ^h hjeea^ZY [gdb X^hiZgch 

adXViZY dc h^iZ+ NVc^iVgn lVhiZ ^h Y^hX]Vg\ZY id V aV\ddc adXViZY dc h^iZ+ Cdi lViZg ^h 

egdk^YZY Wn ild \Vh*[^gZY iVc`*ineZ lViZg ]ZViZgh+ <i i]Z i^bZ d[ VhhZhhbZci ^i lVh 

dWhZgkZY i]Vi i]Z lViZg hjeean hnhiZb lVh ijgcZY d[[ [dg i]Z cdgi]Zgc edgi^dc d[ i]Z 

Wj^aY^c\+ 
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[^ZaY) ZmiZg^dg ^XZ g^c`) eaVn\gdjcY Zfj^ebZci) hidgV\Z Wj^aY^c\ VcY Vc ^XZ g^c` 

bV^ciZcVcXZ \VgV\Z+ 
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. DcigdYjXi^dc ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ .
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0+2 >dcY^i^dc MVi^c\h VcY N^iZ JWhZgkVi^dch +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 3
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6FF;D9?N 

6__T]SXg + i <PRX[Xch 8^]SXcX^] 6bbTbb\T]c <X]SX]Vb 

6__T]SXg , i ,*(OTPa 8P_XcP[ F[P] Id\\Pah  

6__T]SXg - i ;]TaVh ;UUXRXT]Rh HTeXTf <X]SX]Vb 

6__T]SXg . i <PRX[Xch(b_TRXUXR FaTeT]cPcXeT CPX]cT]P]RT F[P]  

6__T]SXg / i FW^c^ B^V  
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ . 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

+ ?DJHE9K8J?ED

A><KS GiY+ 'A><KS( lVh XdcigVXiZY Wn i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi id XdcYjXi V 
AVX^a^in >dcY^i^dc <hhZhhbZci 'A><( d[ i]Z OViZ >gZZ` >dbbjc^in >ZcigZ ']ZgZ^c 

gZ[ZggZY id Vh i]Z qAVX^a^in) qN^iZr dg qKgdeZginr(+ RZ jcYZghiVcY i]Z ejgedhZ d[ i]^h gZedgi 

^h id Vhh^hi l^i] i]Z adc\*iZgb XVe^iVa eaVcc^c\ [dg i]Z [VX^a^in+ O]^h gZedgi hjbbVg^oZh i]Z 

[^cY^c\h d[ i]Z A>< [dg i]Z egdeZgin+ 

Dc VYY^i^dc id i]Z A>< hXdeZ d[ ldg` i]Z [daadl^c\ YZa^kZgVWaZh VgZ ^cXajYZY ^c i]^h 

gZedgi7 

" Q^hjVa*Jcan @cZg\n @[[^X^ZcXn MZk^Zl8 VcY) 
" KgZkZciVi^kZ HV^ciZcVcXZ KaVc+  

+)+ <68?B?JO

Dc[dgbVi^dc dc i]Z ZkVajViZY [VX^a^in ^h egdk^YZY ^c OVWaZ . WZadl7 

JPQ[T + 
7dX[SX]V DP\T OViZ >gZZ` >dbbjc^in >ZcigZ 
6SSaTbb .2106 JaY @Ybdcidc Cln) OdbhaV`Z) => 
;bcX\PcTS 7dX[SX]V <[^^a 6aTP %b`)\)& .)/22 
Dd\QTa ^U Ic^aThb . 'l^i] XgVlaheVXZ( 
9PcT ^U 8^]bcadRcX^] .642 

+), I?J; H;L?;M

< h^iZ k^h^i lVh eZg[dgbZY dc Ejan 6) /-.6 Wn i]Z [daadl^c\ A><KS eZghdccZa7 

" <aZmVcYgZ =djX]VgY) K+@c\+ 

+)- EMD;H IKFFB?;9 C6J;H?6B

Dc i]^h gZedgi) gZ[ZgZcXZ ^h bVYZ id i]Z qgZedgiZYr XdcY^i^dc d[ eVgi^XjaVg hnhiZbh VcY,dg 

XdbedcZcih+ O]Z gZedgiZY XdcY^i^dc eZgiV^ch id ^c[dgbVi^dc egdk^YZY Wn i]Z Wj^aY^c\sh 

deZgVi^dch VcY bV^ciZcVcXZ eZghdccZa VcY,dg iZcVcih+ Dc hdbZ XVhZh) i]^h ^c[dgbVi^dc 
lVh \Vi]ZgZY i]gdj\] Z^i]Zg Vc dch^iZ ^ciZgk^Zl egdXZhh dg V [dgbVa d[[*h^iZ ^ciZgk^Zl 

egdXZhh+ 

Ji]Zgl^hZ) [VX^a^in XdcY^i^dc gZaViZY YdXjbZciVi^dc lVh a^b^iZY id7 

" KaVn\gdjcY NV[Zin <jY^i) egZeVgZY Wn NjcXdge QVajVi^dch) YViZY NZei .5) /-.5+  
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ / 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

, I8EF; E< MEHA

O]Z A>< XVgg^ZY dji Wn A><KS ^h \ZcZgVaan WVhZY dc i]Z <NOH NiVcYVgY Bj^YZ [dg 

KgdeZgin >dcY^i^dc <hhZhhbZcih7 =VhZa^cZ KgdeZgin >dcY^i^dc <hhZhhbZci KgdXZhh 

'@/-.5*.2( VcY Xdch^hiZY d[ i]Z [daadl^c\7 

" =VX`\gdjcY Dc[dgbVi^dc MZfjZhi VcY MZk^Zl8 

" DciZgk^Zl'h( l^i] FcdlaZY\ZVWaZ N^iZ NiV[[8 

" RVa`*i]gdj\] N^iZ <hhZhhbZci Q^h^i8 

" NjbbVgn d[ Je^c^dch d[ KgdWVWaZ >dhih id gZbZYn dWhZgkZY e]nh^XVa YZ[^X^ZcX^Zh8 

" NjbbVgn d[ Je^c^dch d[ KgdWVWaZ >dhih id gZeaVXZ XdbedcZcih l]^X] l^aa ZmXZZY 

i]Z^g ZmeZXiZY jhZ[ja a^[Z '@PG( dkZg i]Z ZkVajVi^dc eZg^dY8 VcY 

" KgZeVgVi^dc d[ Vc A>< MZedgi) ^cXajY^c\ hVa^Zci [^cY^c\h VcY hjeedgi^c\ 
e]did\gVe]h+ 

O]Z <NOH YZ[^cZh V e]nh^XVa YZ[^X^ZcXn Vh V Xdche^Xjdjh YZ[ZXi dg h^\c^[^XVci YZ[ZggZY 
bV^ciZcVcXZ d[ V h^iZ&h bViZg^Va hnhiZbh) XdbedcZcih) dg Zfj^ebZci Vh dWhZgkZY Yjg^c\ 

i]Z h^iZ VhhZhhdg&h lVa`*i]gdj\] h^iZ k^h^i+ DcXajYZY l^i]^c i]^h YZ[^c^i^dc VgZ bViZg^Va 
hnhiZbh) XdbedcZcih) dg Zfj^ebZci i]Vi VgZ VeegdVX]^c\) ]VkZ gZVX]ZY) dg ]VkZ 

ZmXZZYZY i]Z^g ine^XVa ZmeZXiZY jhZ[ja a^[Z '@PG( dg l]dhZ gZbV^c^c\ jhZ[ja a^[Z 'MPG( 

h]djaY cdi WZ gZa^ZY jedc ^c k^Zl d[ VXijVa dg Z[[ZXi^kZ V\Z) VWjhZ) ZmXZhh^kZ lZVg VcY 

iZVg) ZmedhjgZ id i]Z ZaZbZcih) aVX` d[ egdeZg dg gdji^cZ bV^ciZcVcXZ) ZiX+ O]^h YZ[^c^i^dc 

heZX^[^XVaan ZmXajYZh YZ[^X^ZcX^Zh i]Vi bVn WZ gZbZY^ZY l^i] gdji^cZ bV^ciZcVcXZ) 
b^hXZaaVcZdjh b^cdg gZeV^gh) cdgbVa deZgVi^c\ bV^ciZcVcXZ) ZiX+) VcY ZmXajYZh 

XdcY^i^dch i]Vi \ZcZgVaan Yd cdi Xdchi^ijiZ V bViZg^Va e]nh^XVa YZ[^X^ZcXn d[ i]Z h^iZ+ 

O]Z gZk^Zl d[ i]Z N^iZ lVh WVhZY dc V k^hjVa lVa`*i]gdj\] gZk^Zl d[ i]Z k^h^WaZ VcY 

VXXZhh^WaZ XdbedcZcih d[ i]Z egdeZgin) Wj^aY^c\ VcY gZaViZY higjXijgZh+ O]Z gdd[ hjg[VXZ) 

^ciZg^dg VcY ZmiZg^dg lVaa [^c^h]Zh) VcY [addg VcY XZ^a^c\ [^c^h]Zh d[ i]Z dc*h^iZ Wj^aY^c\ VcY 

gZaViZY higjXijgZh lZgZ k^hjVaan VhhZhhZY id YZiZgb^cZ i]Z^g XdcY^i^dc VcY id ^YZci^[n 
e]nh^XVa YZ[^X^ZcX^Zh) l]ZgZ dWhZgkZY+ O]Z VhhZhhbZci Y^Y cdi ^cXajYZ Vc ^cigjh^kZ 

^ckZhi^\Vi^dc d[ lVaa VhhZbWa^Zh) XZ^a^c\ XVk^i^Zh) dg Vcn di]Zg ZcXadhjgZh,VhhZbWa^Zh+ Id 

e]nh^XVa iZhih lZgZ XdcYjXiZY) VcY cd hVbeaZh d[ Wj^aY^c\ bViZg^Vah lZgZ XdaaZXiZY id 

hjWhiVci^ViZ dWhZgkVi^dch bVYZ) dg [dg Vcn di]Zg gZVhdc+ 

O]Z gZk^Zl d[ i]Z bZX]Vc^XVa hnhiZbh) ZaZXig^XVa hnhiZbh) VcY [^gZ % a^[Z hV[Zin hnhiZbh 

Vi i]Z egdeZgin ^cXajYZY Y^hXjhh^dch l^i] i]Z h^iZ gZegZhZciVi^kZ VcY gZk^Zl d[ eZgi^cZci 
bV^ciZcVcXZ gZXdgYh i]Vi lZgZ bVYZ VkV^aVWaZ+ < k^hjVa lVa`*i]gdj\] VhhZhhbZci d[ i]Z 

bZX]Vc^XVa hnhiZbh) ZaZXig^XVa hnhiZbh) VcY [^gZ % a^[Z hV[Zin hnhiZbh lVh XdcYjXiZY id 

YZiZgb^cZ i]Z ineZ d[ hnhiZbh egZhZci) V\Z) VcY VZhi]Zi^X XdcY^i^dc) l^i] Xdch^YZgVi^dch 

d[ i]Z gZedgiZY eZg[dgbVcXZ+ Id e]nh^XVa iZhih lZgZ XdcYjXiZY dc i]ZhZ hnhiZbh+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 0 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

< YZiV^aZY ZkVajVi^dc d[ i]Z egdeZgin YZkZadebZci&h Xdbea^VcXZ l^i] Veea^XVWaZ cVi^dcVa 

VcY,dg egdk^cX^Va =j^aY^c\ >dYZh VcY,dg A^gZ >dYZh ^h cdi eVgi d[ i]Z hXdeZ d[ i]^h 
VhhZhhbZci+ Di ^h VhhjbZY i]Vi i]Z Zm^hi^c\ Wj^aY^c\h VcY gZaViZY higjXijgZh lZgZ 

gZk^ZlZY VcY VeegdkZY Wn adXVa Vji]dg^i^Zh Vi i]Z i^bZ d[ XdchigjXi^dc+ CdlZkZg) 

Veea^XVWaZ XdYZh bVn WZ gZ[ZgZcXZY Wn A><KS) Vi i]Z^g Y^hXgZi^dc) id ^YZci^[n YZ[^X^ZcX^Zh 
VcY Veegdeg^ViZ gZXdbbZcYVi^dch+ 

MZeaVXZbZci VcY gZeV^g Xdhih VgZ WVhZY dc jc^i gViZh ejWa^h]ZY Wn HZVch KjWa^h]^c\ 

VcY,dg HVgh]Vaa % Nl^[i QVajVi^dc NZgk^XZ) XdbW^cZY l^i] adXVa ZmeZg^ZcXZ \V^cZY Wn 
A><KS+ O]Z fjVci^i^Zh VhhdX^ViZY l^i] ZVX] ^iZb ]VkZ WZZc Zhi^bViZY Yjg^c\ V lVa`*

i]gdj\] h^iZ VhhZhhbZci VcY Yd cdi gZegZhZci ZmVXi bZVhjgZbZcih dg fjVci^i^Zh+ <i i]Z 

i^bZ d[ gZeaVXZbZci) heZX^[^X "hXdeZ d[ ldg`" hiViZbZcih VcY fjdiVi^dch h]djaY WZ 

YZiZgb^cZY) VcY i]Z WjY\ZiVgn ^iZbh gZk^hZY id gZ[aZXi VXijVa ZmeZcY^ijgZh+ Idi ^cXajYZY 
VgZ ^iZbh i]Vi ldjaY WZ VYYgZhhZY Vh gdji^cZ bV^ciZcVcXZ+ CdlZkZg) i]Z XVe^iVa Xdhih 

bVn ^cXajYZ ^iZbh) l]^X] VgZ XjggZcian bVcV\ZY jcYZg i]Z JeZgVi^dch VcY HV^ciZcVcXZ 

WjY\Zi [dg i]Z h^iZ+  

Je^c^dch d[ egdWVWaZ Xdhih [dg YZ[^X^ZcX^Zh i]Vi VgZ ^cY^k^YjVaan aZhh i]Vc i]Z ZhiVWa^h]ZY 

i]gZh]daY Vbdjci VgZ \ZcZgVaan cdi ^cXajYZY ^c i]Z A>< Xdhi iVWaZh+  O]Z ZmXZei^dc VgZ 

YZ[^X^ZcXn Xdhih gZaVi^c\ id a^[Z) hV[Zin dg VXXZhh^W^a^in) i]ZhZ bVn WZ ^cXajYZY gZ\VgYaZhh 
d[ i]^h Xdhi i]gZh]daY+ 

,)+ 9;L?6J?EDI <HEC J>; =K?9;

O]Z bV_dg YZk^Vi^dch [gdb <NOH @/-.5*.2 [dg i]^h egd_ZXi i]Vi lVh cdi ^cXajYZY VgZ Vh 

[daadlh7   

" < gZk^Zl d[ bjc^X^eVa,ejWa^X gZXdgYh [dg odc^c\8 

" < XdbegZ]Zch^kZ Wj^aY^c\ VcY,dg [^gZ % a^[Z hV[Zin XdYZ,gZ\jaVidgn gZk^Zl [dg 

Xdbea^VcXZ+ Di ^h VhhjbZY i]Vi Vi i]Z i^bZ d[ Wj^aY^c\ XdchigjXi^dc,Xdbb^hh^dc 
VcY,dg hjWhZfjZci gZcdkVi^dc'h() V Yjin d[ XVgZ lVh jcYZgiV`Zc id ZchjgZ i]Z 

Wj^aY^c\ VcY gZaViZY higjXijgZh lZgZ XdchigjXiZY ^c VXXdgYVcXZ l^i] i]Z XjggZci 

Wj^aY^c\ VcY [^gZ XdYZ) Vh lZaa Vh gZk^ZlZY VcY VeegdkZY Wn i]Z adXVa Vji]dg^i^Zh 

]Vk^c\ _jg^hY^Xi^dc8 

" <c VhhZhhbZci d[ i]Z egdeZgin&h Xdbea^VcXZ l^i] WVgg^Zg*[gZZ VXXZhh^W^a^in 
gZfj^gZbZcih8 VcY 

" < gZk^Zl d[ bjc^X^eVa,gZ\^dcVa gZXdgYh id YZiZgb^cZ ^[ i]Z egdeZgin gZh^YZh ^c V 

YZh^\cViZY [addY eaV^c+ 

Ajgi]ZgbdgZ) i]Z A>< Y^Y cdi ^cXajYZ V7 

" QZg^[^XVi^dc d[ i]Z cjbWZg d[ eVg`^c\ heVXZh8 

" QZg^[^XVi^dc d[ \gdhh VcY cZi jhVWaZ VgZVh d[ i]Z h^iZ Wj^aY^c\'h(8 VcY 

" MZk^Zl d[ Vh*Wj^ai XdchigjXi^dc YgVl^c\h [dg i]Z Wj^aY^c\ VcY h^iZ+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 1 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

,), B?C?J?D= 8ED9?J?EDI

O]^h gZedgi ]Vh WZZc egZeVgZY [dg i]Z ZmXajh^kZ VcY hdaZ jhZ d[ i]Z KZVXZ M^kZg MZ\^dcVa 

?^hig^Xi 'KMM?(+ O]Z gZedgi bVn cdi WZ gZa^ZY jedc Wn Vcn di]Zg eZghdc dg Zci^in l^i]dji 

i]Z ZmegZhh lg^iiZc XdchZci d[ A><KS VcY i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi+ 

<cn gZa^VcXZ dc i]^h gZedgi Wn V i]^gY eVgin) Vcn YZX^h^dch i]Vi V i]^gY eVgin bV`Zh WVhZY 

dc i]^h gZedgi) dg Vcn jhZ Vi Vaa d[ i]^h gZedgi Wn V i]^gY eVgin ^h i]Z gZhedch^W^a^in d[ hjX] 

i]^gY eVgi^Zh+ A><KS VXXZeih cd gZhedch^W^a^in [dg YVbV\Zh) ^[ Vcn) hj[[ZgZY Wn Vcn i]^gY 
eVgin Vh V gZhjai d[ YZX^h^dch bVYZ) dg VXi^dch iV`Zc) WVhZY dc i]^h gZedgi+ 

O]Z VhhZhhbZci d[ i]Z Wj^aY^c\,h^iZ XdbedcZcih lVh eZg[dgbZY jh^c\ bZi]dYh VcY 

egdXZYjgZh i]Vi VgZ Xdch^hiZci l^i] hiVcYVgY XdbbZgX^Va VcY XjhidbVgn egVXi^XZ Vh 
djia^cZY ^c <NOH NiVcYVgY @ /-.5*.2 [dg [VX^a^in XdcY^i^dc VhhZhhbZcih+ <h eZg i]^h 

<NOH NiVcYVgY) i]Z VhhZhhbZci d[ i]Z Wj^aY^c\,h^iZ XdbedcZcih lVh WVhZY dc V k^hjVa 

lVa`*i]gdj\] h^iZ k^h^i) l]^X] XVeijgZY i]Z dkZgVaa XdcY^i^dc d[ i]Z h^iZ Vi i]Vi heZX^[^X ed^ci 
^c i^bZ dcan+ 

Id aZ\Va hjgkZnh) hd^a iZhih) Zck^gdcbZciVa VhhZhhbZcih) \ZdiZX]c^XVa VhhZhhbZcih) 

YZiV^aZY WVgg^Zg*[gZZ Xdbea^VcXZ VhhZhhbZcih) hZ^hb^X VhhZhhbZcih) YZiV^aZY 
Zc\^cZZg^c\ XVaXjaVi^dch) dg fjVci^in hjgkZn^c\ Xdbe^aVi^dch ]VkZ WZZc bVYZ+ Id 

gZhedch^W^a^in) i]ZgZ[dgZ) ^h VhhjbZY XdcXZgc^c\ i]ZhZ bViiZgh+ A><KS Y^Y cdi YZh^\c dg 

XdchigjXi i]Z Wj^aY^c\'h( dg gZaViZY higjXijgZh VcY i]ZgZ[dgZ l^aa cdi WZ ]ZaY gZhedch^WaZ 

[dg i]Z ^beVXi d[ Vcn YZh^\c dg XdchigjXi^dc YZ[ZXih) l]Zi]Zg dg cdi YZhXg^WZY ^c i]^h 

gZedgi+ Id \jVgVciZZ dg lVggVcin) ZmegZhhZY dg ^bea^ZY) l^i] gZheZXi id i]Z egdeZgin) 
Wj^aY^c\ XdbedcZcih) Wj^aY^c\ hnhiZbh) egdeZgin hnhiZbh) dg Vcn di]Zg e]nh^XVa VheZXi 

d[ i]Z egdeZgin ^h bVYZ+ 

O]Z gZXdbbZcYVi^dch VcY djg de^c^dc d[ egdWVWaZ Xdhih VhhdX^ViZY l^i] i]ZhZ 
gZXdbbZcYVi^dch) Vh egZhZciZY ^c i]^h gZedgi) VgZ WVhZY dc lVa`*i]gdj\] cdc*^ckVh^kZ 
dWhZgkVi^dch d[ i]Z eVgih d[ i]Z Wj^aY^c\ l]^X] lZgZ gZVY^an VXXZhh^WaZ Yjg^c\ djg k^hjVa 

gZk^Zl+ >dcY^i^dch bVn Zm^hi i]Vi VgZ cdi Vh eZg i]Z \ZcZgVa XdcY^i^dc d[ i]Z hnhiZb WZ^c\ 
dWhZgkZY VcY gZedgiZY ^c i]^h gZedgi+ Je^c^dch d[ egdWVWaZ Xdhih egZhZciZY ^c i]^h gZedgi 

VgZ Vahd WVhZY dc ^c[dgbVi^dc gZXZ^kZY Yjg^c\ ^ciZgk^Zlh l^i] deZgVi^dch VcY 

bV^ciZcVcXZ hiV[[+ Dc XZgiV^c ^chiVcXZh) A><KS ]Vh WZZc gZfj^gZY id VhhjbZ i]Vi i]Z 

^c[dgbVi^dc egdk^YZY ^h VXXjgViZ VcY XVccdi WZ ]ZaY gZhedch^WaZ [dg ^cXdggZXi ^c[dgbVi^dc 
gZXZ^kZY Yjg^c\ i]Z ^ciZgk^Zl egdXZhh+ N]djaY VYY^i^dcVa ^c[dgbVi^dc WZXdbZ VkV^aVWaZ 

l^i] gZheZXi id i]Z XdcY^i^dc d[ i]Z Wj^aY^c\ VcY,dg h^iZ ZaZbZcih) A><KS gZfjZhih i]Vi 

i]^h ^c[dgbVi^dc WZ Wgdj\]i id djg ViiZci^dc hd i]Vi lZ bVn gZVhhZhh i]Z XdcXajh^dch 

egZhZciZY ]ZgZ^c+ 

O]Z de^c^dch d[ egdWVWaZ Xdhih VgZ ^ciZcYZY [dg dgYZg d[ bV\c^ijYZ WjY\Zi^c\ ejgedhZh 

dcan+ O]Z hXdeZ d[ ldg` VcY i]Z VXijVa Xdhih d[ i]Z ldg` gZXdbbZcYZY XVc dcan WZ 

YZiZgb^cZY V[iZg V YZiV^aZY ZmVb^cVi^dc d[ i]Z ZaZbZci,hnhiZb ̂ c fjZhi^dc) jcYZghiVcY^c\ 
d[ i]Z h^iZ gZhig^Xi^dch) jcYZghiVcY^c\ d[ i]Z Z[[ZXih dc i]Z dc\d^c\ deZgVi^dch d[ i]Z 

h^iZ,Wj^aY^c\) YZ[^c^i^dc d[ i]Z XdchigjXi^dc hX]ZYjaZ) VcY egZeVgVi^dc d[ iZcYZg 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 2 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

YdXjbZcih+ RZ ZmegZhhan lV^kZ Vcn gZhedch^W^a^i^Zh [dg i]Z Z[[ZXih d[ Vcn VXi^dc iV`Zc Vh 

V gZhjai d[ i]ZhZ ZcYZVkdgh jcaZhh lZ VgZ heZX^[^XVaan VYk^hZY d[ eg^dg id) VcY eVgi^X^eViZ 
^c i]Z VXi^dc) Vi l]^X] i^bZ) djg gZhedch^W^a^in l^aa WZ cZ\di^ViZY+ 

Jjg de^c^dch VcY gZXdbbZcYVi^dch egZhZciZY ^c djg gZedgih l^aa WZ gZcYZgZY ^c 
VXXdgYVcXZ l^i] \ZcZgVaan VXXZeiZY egd[Zhh^dcVa hiVcYVgYh VcY VgZ cdi id WZ XdchigjZY 
Vh V lVggVcin dg \jVgVciZZ gZ\VgY^c\ Zm^hi^c\ dg [jijgZ e]nh^XVa XdcY^i^dch Vi i]Z N^iZ dg 

gZ\VgY^c\ Xdbea^VcXZ d[ N^iZ hnhiZbh,XdbedcZcih VcY egdXZYjgZh,deZgVi^dch l^i] i]Z 

kVg^djh gZ\jaVi^c\ XdYZh) hiVcYVgYh) gZ\jaVi^dch) dgY^cVcXZh) ZiX+ 

- 9;<?D?J?EDI

O]Z [daadl^c\ VgZ YZ[^c^i^dch id V^Y ^c i]Z jcYZghiVcY^c\ d[ i]Z VhhZhhbZci+ 

-)+ ;L6BK6J?ED F;H?E9

Adg i]Z ejgedhZ d[ i]^h gZedgi) i]Z de^c^dch d[ egdWVWaZ Xdhi id gZeV^g bV_dg YZ[ZXih ^c 

bViZg^Vah dg hnhiZbh i]Vi bVn h^\c^[^XVcian V[[ZXi i]Z kVajZ d[ i]Z egdeZgin dg Xdci^cjZY 

deZgVi^dc d[ i]Z [VX^a^i^Zh) VcY id gZeaVXZ WVhZ Wj^aY^c\ Zfj^ebZci,hnhiZbh i]Vi ]VkZ 
gZVX]ZY) dg bVn gZVX] i]Z^g ZmeZXiZY jhZ[ja a^[Z) l^aa WZ V ilZcin '/-( nZVg ZkVajVi^dc 

eZg^dY+ 

-), EF?D?EDI E< FHE767B; 8EIJI

Je^c^dch d[ egdWVWaZ Xdhih [dg gZeV^g VcY,dg gZeaVXZbZci d[ XdbedcZcih VcY,dg VYY^i^dcVa 

^ckZhi^\Vi^dc d[ i]Z XdcY^i^dch ^YZci^[^ZY ^c i]^h gZedgi VgZ WVhZY dc i]Z cdiZY bZi]dY d[ 

ZkVajVi^dc+ O]ZhZ de^c^dch VgZ cdi XdchigjXi^dc Xdhih VcY VgZ [dg \ZcZgVa WjY\Zi^c\ 

ejgedhZh dcan h^cXZ i]Zn VgZ WVhZY dc ]^hidg^XVa Xdhi^c\ ^c[dgbVi^dc VcY djg ZmeZg^ZcXZ 

l^i] h^b^aVg hnhiZbh ^c di]Zg Wj^aY^c\h+ < YZiV^aZY dg Zm]Vjhi^kZ ZmVb^cVi^dc d[ 
fjVci^i^Zh,Xdhih d[ Zfj^ebZci) bViZg^Vah) dg aVWdjg gZfj^gZY [dg i]Z gZbZY^Va ldg` ]Vh cdi 

WZZc eZg[dgbZY+ PcaZhh di]Zgl^hZ hiViZY) Zc\^cZZg^c\ Xdhih [dg gZbZY^Va ldg` ]VkZ cdi 

WZZc ^cXajYZY ^c i]^h gZedgi+ 

Jcan eaVccZY VXi^dch l^i] V idiVa Xdhi dkZg #.)--- ]VkZ WZZc ^cXajYZY ^c i]^h gZedgi+ 

<Xi^dch WZadl i]^h Xdhi i]gZh]daY VgZ VhhjbZY id WZ ]VcYaZY jcYZg JeZgVi^dc VcY 

HV^ciZcVcXZ WjY\Zih+ <Xi^dch gZaVi^c\ id a^[Z hV[Zin bVn WZ ^cXajYZY ^c i]Z gZedgi) 
gZ\VgYaZhh d[ Xdhi+ 

-)- 6II;J B?<; ;NF;8J6D8O

O]Z [VX^a^in hnhiZbh dWhZgkZY Yjg^c\ i]Z VhhZhhbZci lZgZ Wgd`Zc Ydlc Wn i]Z^g bV_dg 
VhhZih VcY Vhh^\cZY Vc ZmeZXiZY jhZ[ja a^[Z '@PG(+ O]^h kVajZ lVh jhZY id YZiZgb^cZ i]Z 

gZbV^c^c\ jhZ[ja a^[Z 'MPG( d[ i]Z VhhZi+ O]Z kVajZh [dg @PG VgZ WVhZY dc ^c[dgbVi^dc 

egdk^YZY ^c bVcj[VXijgZgsh a^iZgVijgZ) ^cYjhign hiVcYVgYh) djg dWhZgkVi^dch d[ i]Z VhhZih) 

VcY djg ZmeZg^ZcXZ l^i] h^b^aVg bViZg^Vah VcY hnhiZbh ^c h^b^aVg adXVaZh+ =VhZY dc i]Z 
VhhZish dkZgVaa gZedgiZY VcY,dg dWhZgkZY e]nh^XVa XdcY^i^dc Vc q@fj^kVaZci <\Zr lVh 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 3 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

YZiZgb^cZY i]Vi gZegZhZcih i]Z ed^ci l^i]^c i]Z VhhZish a^[ZXnXaZ WVhZY dc i]Z @PG+ O]^h 

lVh i]Zc jhZY id YZiZgb^cZ i]Z MPG+ 

O]Z @PG d[ VhhZih ^h V i]ZdgZi^XVa cjbWZg) l]^X] ^h Vc Zhi^bViZ) i]Vi ^h V [jcXi^dc d[ 

fjVa^in d[ bViZg^Vah jhZY) bVcj[VXijg^c\ VcY ^chiVaaVi^dc) Vh lZaa Vh [gZfjZcXn VcY 
^ciZch^in d[ hZgk^XZ) i]Z YZ\gZZ d[ bV^ciZcVcXZ V[[dgYZY id i]Z VhhZi) VcY adXVa lZVi]Zg 
XdcY^i^dch+ 

O]Z gZVa^oVi^dc d[ Vc VhhZish @PG YdZh cdi cZXZhhVg^an Xdchi^ijiZh ^ih gZeaVXZbZci+ < 
YZiV^aZY XdcY^i^dc VhhZhhbZci dg ^ckZhi^\Vi^dc ^h gZXdbbZcYZY Vh V egjYZci VeegdVX] 

id Xdc[^gb i]Z XdbedcZci MPG VcY i]Z cZZY [dg Z^i]Zg V gZeV^g 'bV^ciZcVcXZ( dg V 

gZ[jgW^h]bZci+ M^h`) ^cXajY^c\ hV[Zin dg i]Z Xdhi d[ YVbV\Z id i]Z [VX^a^in VcY ^ih jhZ) lVh 

Xdch^YZgZY ^c Zhi^bVi^c\ i]Z MPG VcY i]Z hX]ZYjaZ [dg bV_dg gZeV^gh dg gZeaVXZbZcih+ 

-). H;8ECC;D96J?ED JOF;

MZXdbbZcYVi^dc ineZh ^c i]^h gZedgi ^cY^XViZ i]Z VXi^dc i]Vi ^h id iV`Z eaVXZ WVhZY dc i]Z 
gZk^Zl d[ i]Z XdbedcZci+ O]Z gZXdbbZcYVi^dc ineZ XViZ\dg^Zh VgZ h]dlc WZadl+  

" IcdSh4 DcXajYZh gZXdbbZcYVi^dch [dg [jgi]Zg ^ckZhi^\Vi^dc ^cid i]Z XdcY^i^dc dg 

dei^dch [dg YZiZgb^c^c\ i]Z Veegdeg^ViZ gZeV^g,gZeaVXZbZci VXi^dc+ 

" CPY^a HT_PXa4 <cn XdbedcZci dg hnhiZb ̂ c l]^X] [jijgZ bV_dg gZeV^g ̂ h Vci^X^eViZY 
Wji cdi gZeaVXZbZci d[ i]Z Zci^gZ XdbedcZci+ 

" 8^]SXcX^]i7PbTS HT_[PRT\T]c4 <cn XdbedcZci dg hnhiZb ^c l]^X] gZfj^gZh 
gZeaVXZbZci ^c i]Z cZVg iZgb 'l^i]^c i]Z cZmi 2 nZVgh( YjZ id ^ih XdcY^i^dc+ 

" BXUTRhR[T HT_[PRT\T]c4 <cn XdbedcZci dg hnhiZb ^c l]^X] [jijgZ gZeaVXZbZci 

'2 nZVgh dg bdgZ( ^h Vci^X^eViZY+ 

-)/ 8ED9?J?ED H6J?D=I 6D9 I?J; E7I;HL6J?EDI

<NOH YZ[^cZh qe]nh^XVa YZ[^X^ZcX^Zhr Vh qi]Z egZhZcXZ d[ Xdche^Xjdjh YZ[ZXih dg bViZg^Va 

YZ[ZggZY bV^ciZcVcXZ d[ V hjW_ZXi egdeZginsh bViZg^Va hnhiZbh) XdbedcZcih) dg 

Zfj^ebZci Vh dWhZgkZY Yjg^c\ i]Z [^ZaY dWhZgkZgsh lVa`*i]gdj\] hjgkZn+ DcXajYZY l^i]^c 
i]^h YZ[^c^i^dc VgZ bViZg^Va hnhiZbh) VhhZih) dg Zfj^ebZci i]Vi ^h VeegdVX]^c\) ]Vh 

gZVX]ZY) dg ]Vh ZmXZZYZY ̂ ih ine^XVa ZmeZXiZY jhZ[ja a^[Z '@PG( dg l]dhZ gZbV^c^c\ jhZ[ja 

a^[Z 'MPG( h]djaY cdi WZ gZa^ZY jedc ^c k^Zl d[ VXijVa dg Z[[ZXi^kZ V\Z) VWjhZ) ZmXZhh^kZ 

lZVg VcY iZVg) aVX` d[ egdeZg bV^ciZcVcXZ) ZiX+ O]^h heZX^[^XVaan ZmXajYZh YZ[^X^ZcX^Zh 
i]Vi bVn WZ gZbZY^ViZY l^i] gdji^cZ bV^ciZcVcXZ dg b^hXZaaVcZdjh b^cdg gZeV^gh VcY 

ZmXajYZh XdcY^i^dch i]Vi \ZcZgVaan Yd cdi Xdchi^ijiZ V bViZg^Va e]nh^XVa YZ[^X^ZcXn d[ i]Z 

h^iZ+ 

O]Z e]nh^XVa XdcY^i^dc d[ bV_dg [VX^a^in , h^iZ hnhiZbh VcY VhhZih ^h YZeZcYZci dc l]Zi]Zg 

V e]nh^XVa YZ[^X^ZcXn ^h VhhdX^ViZY l^i] i]Vi VhhZi , hnhiZb+ O]Z e]nh^XVa XdcY^i^dc d[ 

VhhZih , hnhiZbh cdiZY ^c i]^h gZedgi ]VkZ WZZc gViZY Vh Z^i]Zg q>g^i^XVar) qKddgr) qAV^gr) 
qBddYr) dg q@mXZaaZcir+ ?Z[^c^i^dch [dg i]ZhZ gVi^c\h VgZ egdk^YZY WZadl+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 4 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

.* BJJ?7 Id ^bbZY^ViZ XdcXZgch VgZ Zk^YZci+ O]Z XdbedcZcih VeeZVg id bZZi Vaa 

egZhZci gZfj^gZbZcih VcY id WZ VYZfjViZan bV^ciV^cZY+ MZeaVXZbZci Vci^X^eViZY ^c 3 
nZVgh dg WZndcY+  

/* A<DM7 O]Z bZY^jb aZkZa XdcY^i^dc gVi^c\+ BZcZgVaan) XdbedcZcih bZZi egZhZci 
gZfj^gZbZcih VcY ]VkZ WZZc VYZfjViZan bV^ciV^cZY+ NdbZ b^cdg YZ[^X^ZcX^Zh bVn WZ 
cdiZY+ < gZeV^g dg a^[ZXnXaZ gZeaVXZbZci ^h Vci^X^eViZY l^i]^c i]Z ZkVajVi^dc eZg^dY 

WZilZZc 0*2 nZVgh+ 

0* KJJM7 O]Z XdbedcZci ^h cdi VWaZ id bZZi XjggZci gZfj^gZbZcih VcY ]Vh 

h^\c^[^XVci YZ[^X^ZcX^Zh+ BZcZgVaan) XdbedcZcih bVn ]VkZ [V^aZY) bVn WZ Vi dg cZVg i]Z 

ZcY d[ i]Z^g hZgk^XZ a^[Z) dg bVn Zm]^W^i Zk^YZcXZ d[ YZiZg^dgVi^dc dg ^chj[[^X^Zci 

bV^ciZcVcXZ+ MZXdbbZcYVi^dch bVn ^cXajYZ jg\Zci gZeV^g) gZeaVXZbZci dg je\gVYZh 
l^i]^c .*/ nZVgh+  

1* >MDOD><G7 BZcZgVaan) XdbedcZcih bVn ]VkZ [V^aZY gZhjai^c\ ̂ c V ]^\] g^h` d[ ̂ c_jgn) 
]ZVai] VcY hV[Zin XdcXZgch) dg Xg^i^XVa hnhiZb [V^ajgZ+ MZXdbbZcYVi^dch [dg jg\Zci gZeV^g) 

gZeaVXZbZci dg je\gVYZh VgZ Vci^X^eViZY l^i]^c i]Z nZVg '9./ bdci]h(+ 

. <68?B?JO 8ED9?J?ED 6II;IIC;DJ

CZgZ^c lZ egZhZci i]Z [^cY^c\h d[ djg VhhZhhbZci) WVhZY dc i]Z NXdeZ d[ Rdg` djia^cZY 

^c i]^h gZedgi+ O]Z AVX^a^in >dcY^i^dc <hhZhhbZci % Je^c^dc d[ KgdWVWaZ >dhi ^h ^cXajYZY 

^c <eeZcY^m .+ <eeZcY^m / XdciV^ch i]Z >Ve^iVa KaVcc^c\ OVWaZ+ <eeZcY^m 2 egdk^YZh V 

K]did Gd\ l^i] hdbZ \ZcZgVa e]didh VcY YZ[^X^ZcXn e]didh+ 

.)+ <68?B?JO 8ED9?J?ED ?D9;N

O]Z hjW_ZXi Wj^aY^c\ 2*nZVg AVX^a^in >dcY^i^dc DcYZm 'A>D() XVaXjaViZY WVhZY dc i]Z 2*TZVg 

MZcZlVa IZZY ^h .1+/-$+  =VhZY dc i]Z iVWaZ WZadl) i]Z A>D hj\\Zhih i]Vi i]Z dkZgVaa 
Wj^aY^c\ XdcY^i^dc ^h AV^g+ 

< 2*TZVg A>D ^h YZ[^cZY Vh [daadlh7   

/(OTPa <8? 5 Id\ ^U /(OTPa HT]TfP[ DTTS U^a cWT 7dX[SX]V   g +** 

          8daaT]c HT_[PRT\T]c LP[dT ^U cWT 7dX[SX]V 

/(OTPa <8? 5 #+'+/.'-/, g +** 

            #2'+*/'*** 

/(OTPa <8? 5 +.),*$

O]Z Wj^aY^c\ >jggZci MZeaVXZbZci QVajZ '>MQ( lVh XVaXjaViZY Vi V gViZ d[ #3)125,hf+b 

'#3--,hf+[i+( Vh gZfjZhiZY Wn KZVXZ M^kZg MZ\^dcVa ?^hig^Xi+  Adg i]Z hjW_ZXi Wj^aY^c\ i]Z 

>MQ 'dg >dhi d[ MZegdYjXi^dc IZl '>MI(( ^h #5).-2)---+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 5 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

O]Z 2*TZVg MZcZlVa IZZY ^h i]Z hjb d[ gZcZlVa Xdhih gZXdbbZcYZY ^c i]Z cZmi 2 nZVgh 

id `ZZe i]Z Wj^aY^c\ [jcXi^dcVa) VcY YdZh cdi Xdch^YZg hd[i Xdhi [VXidg) Xg^i^XVa^in) VkV^aVWaZ 
WjY\Zi dg XVe^iVa eaVcc^c\ YZX^h^dch bVYZ Wn i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi+ O]Z idiVa 

2*TZVg MZcZlVa IZZY Xdhi) ZmXajY^c\ i]Z gZcZlVa Xdhih [dg i]Z h^iZ [ZVijgZh 'gdVYlVnh) 

eVg`^c\ adi) lVa`lVnh) ZiX+( [dg i]Z hjW_ZXi Wj^aY^c\) Vh djia^cZY ^c i]Z JK> iVWaZ '^cXajYZY 
^c <eeZcY^m =() ^h #.).21)02/+  

O]Z dkZgVaa XdcY^i^dc ^h WVhZY dc i]Z iVWaZ WZadl+ Di h]djaY WZ cdiZY i]Vi i]ZgZ ^h cd 

^cYjhign hiVcYVgY [dg i]Z dkZgVaa Wj^aY^c\ XdcY^i^dc WVhZY dc V 2*TZVg A>D+  O]Z XdcY^i^dc 
XViZ\dg^Zh VgZ gZXdbbZcYVi^dch id WZ Xdch^YZgZY Wn i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi+ 

JPQ[T , 
/(hTPa 8P[Rd[PcTS <8? 8^]SXcX^] 8PcTV^ah 

-$ id .-$ BddY 
..$ id /-$ AV^g 
/.$ id 2-$ Kddg 

;2-$ Kgd]^W^i^kZ id MZeV^g 

/ L?IK6B ;D;H=O ;<<?8?;D8O H;L?;M

O]Z [^cY^c\h d[ i]Z Q^hjVa @cZg\n @[[^X^ZcXn MZk^Zl [dg i]^h [VX^a^in VgZ egZhZciZY ^c 
<eeZcY^m 0+  

Dc \ZcZgVa) i]Z Q^hjVa @cZg\n @[[^X^ZcXn MZk^Zl ^h Xdch^YZgZY V egZa^b^cVgn k^hjVa*WVhZY 

hXgZZc^c\ VjY^i WVhZY dc h^iZ lVa`*i]gdj\] VcY ^c[dgbVi^dc egdk^YZY Wn KMM? VcY i]Z 
h^iZ deZgVi^c\ eZghdccZa+ <h hjX]) i]Z [^cY^c\h h]djaY WZ Xdch^YZgZY egZa^b^cVgn VcY 

WjY\ZiVgn ^c cVijgZ VcY h]djaY WZ gZk^ZlZY ^c \gZViZg YZiV^a id Xdch^YZg i]Z [ZVh^W^a^in) 

Vci^X^eViZY ZcZg\n hVk^c\h) VcY Vci^X^eViZY eVnWVX` [dg ZVX] d[ i]Z ZcZg\n Z[[^X^ZcXn 

deedgijc^in ^YZci^[^ZY+   

0 FH;L;DJ6J?L; C6?DJ;D6D8; FB6D 

O]Z Xdbe^aZY KgZkZciVi^kZ HV^ciZcVcXZ KaVc 'KHK( [dg i]^h [VX^a^in VgZ egZhZciZY ^c 

<eeZcY^m 1+ 

Dc \ZcZgVa i]Z KHK egdk^YZh V a^hi d[ ^cYjhign hiVcYVgY bV^ciZcVcXZ iVh`h [dg eZgi^cZci 
Zfj^ebZci VcY hnhiZbh dWhZgkZY Vi i]Z i^bZ d[ i]Z [VX^a^in XdcY^i^dc VhhZhhbZci+ Dc 
VYY^i^dc) i]Z iVh` a^hi Vahd ^cXajYZh gZXdbbZcYVi^dch dc i]Z Vbdjci d[ i^bZ i]Vi h]djaY 
WZ WjY\ZiZY [dg ZVX] iVh`) VcY i]Z gZfj^gZY h`^aa hZih VcY,dg gZXdbbZcYVi^dch [dg i]Z 
hiV[[ l]d h]djaY XdcYjXi i]Z iVh`h+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

KV\Z Id+ 6 
Kgd_ZXi Id+ .6-30
p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

1 8BEIKH;

O]^h gZedgi ]Vh WZZc egZeVgZY [dg i]Z jhZ d[ i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi Vh eVgi d[ 

i]Z YjZ Y^a^\ZcXZ egdXZhh gZ\VgY^c\ i]Z cdiZY egdeZgin) VcY cd gZegZhZciVi^dch VgZ bVYZ 

Wn A><KS id Vcn eVgin di]Zg i]Vc i]Z KZVXZ M^kZg MZ\^dcVa ?^hig^Xi+ 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

Kgd_ZXi Id+ .6-30 

6FF;D9?N + 

<PRX[Xch 8^]SXcX^] 6bbTbb\T]c <X]SX]Vb 
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A Substructure
A10 Foundations

  Item   Description

  Uniformat Code   A1020 - Special Foundations

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   31 Years

  Quantity / Unit of Measure   35 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $350,000.00

Description
The foundation includes concrete piles.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - A1020
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  Item   Description

  Uniformat Code   A1030 - Slab on Grade

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   62 Years

  Quantity / Unit of Measure   332 / SM Footprint

  Unit Cost   $71.33

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $23,681.56

Description
The crawlspace under the kitchen / hall addition has a concrete slab on grade.  

Condition Narrative
The crawlspace under the kitchen addition has a concrete slab on grade. Excess moisture as observed in

the crawlspace. Source and significance of moisture should be investigated as repaired, if needed.  

Photos

Tate Creek Community Centre - A1030 Tate Creek Community Centre - A1030

Recommendations

  Recommendation #1 - Inspect excess moisture in crawlspace

  Type   Engineering Study

  Year   2020

  Cost   $10,000.00

  Recommendation #2 - Repair Allowance - Kitchen Addition Crawlspace

  Type   Major Repair

  Year   2020

  Cost   $15,692.60
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B Shell
B10 Superstructure

  Item   Description

  Uniformat Code   B1010 - Floor Construction

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   62 Years

  Quantity / Unit of Measure   332 / SM Building

  Unit Cost   $249.38

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $82,794.16

Description
The floor construction for the kitchen / hall addition includes steel beams, engineered wood joists and

wood sheathing.  

Condition Narrative
No major deficiencies were observed or reported. Excess moisture and possible related material damage

was observed from the crawlspace and should be considered in conjunction with the recommended

investigation.  

Photos

Tate Creek Community Centre - B1010 Tate Creek Community Centre - B1010
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Tate Creek Community Centre - B1010
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  Item   Description

  Uniformat Code   B1010 - Floor Construction

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   31 Years

  Quantity / Unit of Measure   522 / SM Building

  Unit Cost   $249.38

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $130,176.36

Description
Floor construction for the original building is metal joists and a corrugated steel pan.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B1010
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  Item   Description

  Uniformat Code   B1010 - Floor Construction

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   37 Years

  Quantity / Unit of Measure   401 / SM Building

  Unit Cost   $249.38

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $100,001.38

Description
B1010 The floor construction for the gym is structural steel trusses and with wood joists.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - B1010 PRRD - Tate Creek Community Centre - B1010
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  Item   Description

  Uniformat Code   B1020 - Roof Construction

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   62 Years

  Quantity / Unit of Measure   332 / SM Footprint

  Unit Cost   $208.07

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $69,079.24

Description
The roof structure over the kitchen / hall addition is understood to be a wood-framed sloped roof.  

Condition Narrative
No major deficiencies were observed or reported. It should be noted that the roof framing could not be

directly reviewed due to concealment by interior finishes.  

Page 81 of 406



  Item   Description

  Uniformat Code   B1020 - Roof Construction

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   31 Years

  Quantity / Unit of Measure   522 / SM Footprint

  Unit Cost   $208.07

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $108,612.54

Description
The roof structure for the original part of the building is metal trusses with a corrugated metal deck.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B1020
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  Item   Description

  Uniformat Code   B1020 - Roof Construction

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   37 Years

  Quantity / Unit of Measure   401 / SM Footprint

  Unit Cost   $208.07

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $83,436.07

Description
The roof construction for the gym is steel trusses with a corrugated metal deck.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - B1020 PRRD - Tate Creek Community Centre - B1020
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  Item   Description

  Uniformat Code   B1030 - Structure

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   62 Years

  Quantity / Unit of Measure   332 / SM Building

  Unit Cost   $280.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $92,960.00

Description
The wall structure for the kitchen / hall addition is understood to be wood frame.  

Condition Narrative
No major deficiencies were observed or reported.  
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  Item   Description

  Uniformat Code   B1030 - Structure

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   31 Years

  Quantity / Unit of Measure   522 / SM Building

  Unit Cost   $280.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $146,160.00

Description
The wall structure for the original part of the building is assumed to be load-bearing masonry with steel

columns.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B1030
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  Item   Description

  Uniformat Code   B1030 - Structure

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   37 Years

  Quantity / Unit of Measure   401 / SM Building

  Unit Cost   $280.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $112,280.00

Description
The wall structure for the gym is concrete block.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - B1030 PRRD - Tate Creek Community Centre - B1030
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  Item   Description

  Uniformat Code   B201024 - Metal Siding

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   300 / SM

  Unit Cost   $160.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $48,000.00

Description
Exterior cladding on the original part of the building includes metal siding.  

Condition Narrative
Localized damage and unsealed joints were observed and should be addressed as part of maintenance

activities.  

Photos

Tate Creek Community Centre - B201024 PRRD - Tate Creek Community Centre - B201024

Page 87 of 406



PRRD - Tate Creek Community Centre - B201024

Recommendations

  Recommendation #1 - Metal Siding

  Type   Life Cycle Replacement

  Year   2025

  Cost   $48,000.00

Page 88 of 406



  Item   Description

  Uniformat Code   B201026 - Wood Siding

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   20 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   141 / SM

  Unit Cost   $200.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $28,200.00

Description
Exterior cladding on the original part of the building includes wood siding.  

Condition Narrative
Deterioration and general weathering was observed.  

Photos

Tate Creek Community Centre - B201026 Tate Creek Community Centre - B201026

PRRD - Tate Creek Community Centre - B201026 PRRD - Tate Creek Community Centre - B201026
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Recommendations

  Recommendation #1 - Wood Siding

  Type   Life Cycle Replacement

  Year   2022

  Cost   $28,200.00
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  Item   Description

  Uniformat Code   B201030 - Cement Fiberboard

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   16 Years

  Quantity / Unit of Measure   141 / SM

  Unit Cost   $170.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $23,970.00

Description
Exterior cladding includes cementitous wood panels on the kitchen / hall addition.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B201030

Recommendations

  Recommendation #1 - Cement Fiberboard

  Type   Life Cycle Replacement

  Year   2035

  Cost   $23,970.00
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  Item   Description

  Uniformat Code   B202001 - Windows

  Installation Year   1981

  Condition   2 - Fair

  Expected Useful Life   30 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   42 / SM

  Unit Cost   $700.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $29,400.00

Description
Windows in the original part of the building are aluminum frame, single and double insulated.  

Condition Narrative
Deteriorated seals, mechanisms and caulking were observed.  

Photos

Tate Creek Community Centre - B202001 Tate Creek Community Centre - B202001

Tate Creek Community Centre - B202001
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Recommendations

  Recommendation #1 - Windows

  Type   Life Cycle Replacement

  Year   2022

  Cost   $29,400.00

Page 93 of 406



  Item   Description

  Uniformat Code   B202001 - Windows

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   16 Years

  Quantity / Unit of Measure   20 / SM

  Unit Cost   $700.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $14,000.00

Description
Windows in the kitchen / hall addition are aluminum frame double insulated.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B202001

Recommendations

  Recommendation #1 - Windows

  Type   Life Cycle Replacement

  Year   2035

  Cost   $14,000.00
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  Item   Description

  Uniformat Code   B203002 - Solid Doors - Single

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   25 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   4 / Each

  Unit Cost   $3,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $12,000.00

Description
Exterior doors include solid, single, some with glazing in the upper half.  

Condition Narrative
Door generally appeared weathered with faded finishes. One door had damaged glass and should be

repaired/replaced.  

Photos

Tate Creek Community Centre - B203002 Tate Creek Community Centre - B203002
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Tate Creek Community Centre - B203002

Recommendations

  Recommendation #1 - Repair Allowance - Damaged Door

  Type   Lifecycle Repair

  Year   2020

  Cost   $3,000.00

  Recommendation #2 - Solid Doors - Single

  Type   Life Cycle Replacement

  Year   2022

  Cost   $12,000.00
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  Item   Description

  Uniformat Code   B203003 - Solid Doors - Double

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   25 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   4 / Each

  Unit Cost   $5,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $20,000.00

Description
Main entrances generally include double-wide doors, some with glass insets.  

Condition Narrative
Doors generally appeared weathered with faded finishes.  

Photos

Tate Creek Community Centre - B203003 PRRD - Tate Creek Community Centre - B203003

Recommendations

  Recommendation #1 - Solid Doors - Double

  Type   Life Cycle Replacement

  Year   2022

  Cost   $20,000.00
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  Item   Description

  Uniformat Code   B203006 - Glazed Doors - Double

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,000.00

Description
Double glazed doors are installed in the kitchen / hall addition.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B203006

Recommendations

  Recommendation #1 - Glazed Doors - Double 

  Type   Life Cycle Replacement

  Year   2030

  Cost   $10,000.00
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  Item   Description

  Uniformat Code   B203008 - Overhead Doors

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   0.50 / 1.00 / 1.00

  Element Renewal Cost   $5,000.00

Description
A roll up door is installed at the concession counter.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B203008

Recommendations

  Recommendation #1 - Overhead Doors

  Type   Life Cycle Replacement

  Year   2031

  Cost   $10,000.00
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B30 Roofing

  Item   Description

  Uniformat Code   B301005 - Gutters and Downspouts

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   17 Years

  Quantity / Unit of Measure   50 / LM

  Unit Cost   $10.00

  Difficulty / Regional / Soft Cost Factors   3.00 / 1.00 / 1.00

  Element Renewal Cost   $1,500.00

Description
Gutters and downspouts are installed along the kitchen / hall part of the building.  

Condition Narrative
No major deficiencies were observed or reported. Some mechanical damage was observed and should be

repaired as part of maintenance.  

Photos

Tate Creek Community Centre - B301005 Tate Creek Community Centre - B301005

Recommendations

  Recommendation #1 - Gutters and Downspouts

  Type   Life Cycle Replacement

  Year   2036

  Cost   $1,500.00
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  Item   Description

  Uniformat Code   B301022 - Conventional - Modified Bitumen

  Installation Year   1981

  Condition   3 - Poor

  Expected Useful Life   22 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   522 / SM

  Unit Cost   $270.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $140,940.00

Description
The roof covering over the classroom area is modified bitumen.  

Condition Narrative
Defects such as blistering and open seams were observed.  

Photos

Tate Creek Community Centre - B301022 PRRD - Tate Creek Community Centre - B301022

Recommendations

  Recommendation #1 - Conventional - Modified Bitumen

  Type   Life Cycle Replacement

  Year   2020

  Cost   $140,940.00
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  Item   Description

  Uniformat Code   B301022 - Conventional - Modified Bitumen

  Installation Year   2006

  Condition   2 - Fair

  Expected Useful Life   22 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   401 / SM

  Unit Cost   $270.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $108,270.00

Description
The roof covering over the gym is modified bitumen. The western portion of the gymnasium appears to

have had a membrane overlay.  

Condition Narrative
Loss of granular material was observed. Ridging commonly observed. Ponding water observed in the

northwest corner.  

Photos

Tate Creek Community Centre - B301022 PRRD - Tate Creek Community Centre - B301022

Recommendations

  Recommendation #1 - Conventional - Modified Bitumen

  Type   Life Cycle Replacement

  Year   2022

  Cost   $108,270.00
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  Item   Description

  Uniformat Code   B301028 - Metal Roofing

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   22 Years

  Quantity / Unit of Measure   404 / SM

  Unit Cost   $280.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $113,120.00

Description
The roof covering over the kitchen / hall is standing seam metal.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B301028
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  Item   Description

  Uniformat Code   B302022 - Hatches

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $5,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $5,000.00

Description
A roof hatch is accessible from the north service room.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - B302022

Recommendations

  Recommendation #1 - Hatches

  Type   Life Cycle Replacement

  Year   2025

  Cost   $5,000.00
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C Interiors
C10 Interior Construction

  Item   Description

  Uniformat Code   C101001 - Fixed Partitions

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   31 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $95.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $119,225.00

Description
Fixed partitions are assumed to be concrete block and wood frame.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - C101001 PRRD - Tate Creek Community Centre - C101001
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  Item   Description

  Uniformat Code   C101002 - Demountable Partitions

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   522 / SM Building

  Unit Cost   $95.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $49,590.00

Description
Partitions include pre-finished demountable panel wall assemblies in the northern portion of the building.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C101002 PRRD - Tate Creek Community Centre - C101002

Recommendations

  Recommendation #1 - Demountable Partitions

  Type   Life Cycle Replacement

  Year   2025

  Cost   $49,590.00
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  Item   Description

  Uniformat Code   C101003 - Retractable Partitions

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   25 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $15,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $15,000.00

Description
Partitions include folding retractable partitions in classrooms.  

Condition Narrative
Damage and wear was observed. Partition was not serviceable.  

Photos

Tate Creek Community Centre - C101003 Tate Creek Community Centre - C101003

Recommendations

  Recommendation #1 - Retractable Partitions

  Type   Life Cycle Replacement

  Year   2020

  Cost   $15,000.00
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  Item   Description

  Uniformat Code   C101006 - Glazed Partitions and Storefronts

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   50 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   10 / SM

  Unit Cost   $500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $5,000.00

Description
Demountable partitions include glazed sections as seen in the former office area.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C101006

Recommendations

  Recommendation #1 - Glazed Partitions and Storefronts

  Type   Life Cycle Replacement

  Year   2031

  Cost   $5,000.00
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  Item   Description

  Uniformat Code   C102002 - Solid Interior Door - Single

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   25 / Each

  Unit Cost   $2,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $50,000.00

Description
Interior doors are generally comprised of wood doors hinge-mounted into metal frames.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C102002

Recommendations

  Recommendation #1 - Solid Interior Door - Single

  Type   Life Cycle Replacement

  Year   2025

  Cost   $50,000.00
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  Item   Description

  Uniformat Code   C102002 - Solid Interior Door - Single

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   27 Years

  Quantity / Unit of Measure   6 / Each

  Unit Cost   $2,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $12,000.00

Description
Interior doors generally include wood doors hinge-mounted into wood frames.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C102002
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  Item   Description

  Uniformat Code   C102003 - Solid Interior Door - Double

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   3 / Each

  Unit Cost   $3,500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,500.00

Description
Interior doors in the gymnasium are typically double-wide assemblies.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - C102003

Recommendations

  Recommendation #1 - Solid Interior Door - Double

  Type   Life Cycle Replacement

  Year   2025

  Cost   $10,500.00
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  Item   Description

  Uniformat Code   C103001 - Washroom Partitions

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   15 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   12 / Each

  Unit Cost   $1,500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $18,000.00

Description
Washroom partitions are metal, wall hung, located in multi-occupant washrooms.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C103001

Recommendations

  Recommendation #1 - Washroom Partitions

  Type   Life Cycle Replacement

  Year   2025

  Cost   $18,000.00
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  Item   Description

  Uniformat Code   C103009 - Cabinets - Millwork

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   30 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   22 / LM

  Unit Cost   $500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $11,000.00

Description
Cabinets are installed in the former administrative area from the original part of the building.  

Condition Narrative
No major deficiencies were observed or reported. Millwork appears outdated.  

Photos

Tate Creek Community Centre - C103009 Tate Creek Community Centre - C103009

Recommendations

  Recommendation #1 - Cabinets - Millwork

  Type   Life Cycle Replacement

  Year   2024

  Cost   $11,000.00

Page 113 of 406



  Item   Description

  Uniformat Code   C103009 - Cabinets - Millwork

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   16 Years

  Quantity / Unit of Measure   8 / LM

  Unit Cost   $500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $4,000.00

Description
Millwork includes a trophy case in the front entry.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C103009

Recommendations

  Recommendation #1 - Cabinets - Millwork

  Type   Life Cycle Replacement

  Year   2035

  Cost   $4,000.00
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  Item   Description

  Uniformat Code   C103010 - Cabinets - Kitchen

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   17 Years

  Quantity / Unit of Measure   20 / LM

  Unit Cost   $1,200.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $24,000.00

Description
Kitchen cabinets are plastic laminate faced with plastic laminate counter tops.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C103010 PRRD - Tate Creek Community Centre - C103010

Recommendations

  Recommendation #1 - Cabinets - Kitchen 

  Type   Life Cycle Replacement

  Year   2036

  Cost   $24,000.00
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  Item   Description

  Uniformat Code   C103010 - Cabinets - Kitchen

  Installation Year   2013

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   24 Years

  Quantity / Unit of Measure   6 / LM

  Unit Cost   $1,200.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $7,200.00

Description
Cabinets in the north staff area wood laminate cabinets with plastic laminate counter tops.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C103010
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C20 Stairs

  Item   Description

  Uniformat Code   C201001 - Interior Stair Construction

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   75 Years

  Remaining Useful Life   37 Years

  Quantity / Unit of Measure   1 / Per Floor

  Unit Cost   $15,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $15,000.00

Description
Wood stairs are installed from the gym to the mezzanine.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C201001
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  Item   Description

  Uniformat Code   C201027 - Roof Access Ladders

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   6 / LM

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $6,000.00

Description
A drop-down ladder is installed for roof access.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C201027

Recommendations

  Recommendation #1 - Roof Access Ladders

  Type   Life Cycle Replacement

  Year   2025

  Cost   $6,000.00
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C30 Interior Finishes

  Item   Description

  Uniformat Code   C301005 - Painted Wall Covering

  Installation Year   2013

  Condition   2 - Fair

  Expected Useful Life   10 Years

  Remaining Useful Life   4 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $50,200.00

Description
Wall finishes include paint along gypsum board walls and concrete block wall assemblies.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - C301005 PRRD - Tate Creek Community Centre - C301005

Recommendations

  Recommendation #1 - Painted Wall Covering

  Type   Life Cycle Replacement

  Year   2023

  Cost   $50,200.00
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  Item   Description

  Uniformat Code   C301007 - Acoustic Panels

  Installation Year   2019

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   25 Years

  Quantity / Unit of Measure   480 / SM

  Unit Cost   $250.00

  Difficulty / Regional / Soft Cost Factors   0.25 / 1.00 / 1.00

  Element Renewal Cost   $30,000.00

Description
Wall finishes include custom built carpet & wood acoustic wall cover in the gym.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C301007
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  Item   Description

  Uniformat Code   C301021 - Wall Paper

  Installation Year   1981

  Condition   2 - Fair

  Expected Useful Life   15 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   900 / SM

  Unit Cost   $60.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $54,000.00

Description
Demountable partition panels are provided a fabric covering.  

Condition Narrative
No major deficiencies were observed or reported. The panels appear to be outdated.  

Photos

Tate Creek Community Centre - C301021

Recommendations

  Recommendation #1 - Wall Paper

  Type   Life Cycle Replacement

  Year   2024

  Cost   $54,000.00
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  Item   Description

  Uniformat Code   C302001 - Ceramic

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   144 / SM

  Unit Cost   $130.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $18,720.00

Description
Floor finishes include ceramic tile in the classrooms and older washrooms  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C302001 Tate Creek Community Centre - C302001

Recommendations

  Recommendation #1 - Ceramic

  Type   Life Cycle Replacement

  Year   2025

  Cost   $18,720.00
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  Item   Description

  Uniformat Code   C302001 - Ceramic

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   17 Years

  Quantity / Unit of Measure   80 / SM

  Unit Cost   $130.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,400.00

Description
Floor finishes include ceramic tile in the kitchen.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C302001

Recommendations

  Recommendation #1 - Ceramic

  Type   Life Cycle Replacement

  Year   2036

  Cost   $10,400.00
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  Item   Description

  Uniformat Code   C302003 - Wood Flooring

  Installation Year   1981

  Condition   2 - Fair

  Expected Useful Life   20 Years

  Remaining Useful Life   4 Years

  Quantity / Unit of Measure   401 / SM

  Unit Cost   $170.00

  Difficulty / Regional / Soft Cost Factors   1.33 / 1.00 / 1.00

  Element Renewal Cost   $90,666.10

Description
Floor coverings include wood in the gym.  

Condition Narrative
Numerous defects including buckling, shrinkage and wear were observed.  

Photos

Tate Creek Community Centre - C302003 Tate Creek Community Centre - C302003

Tate Creek Community Centre - C302003
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Recommendations

  Recommendation #1 - Wood Flooring

  Type   Life Cycle Replacement

  Year   2023

  Cost   $90,666.10
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  Item   Description

  Uniformat Code   C302005 - Carpet

  Installation Year   2013

  Condition   1 - Good

  Expected Useful Life   10 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   30 / SM

  Unit Cost   $120.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $3,600.00

Description
Carpet is provided in the kitchen addition meeting room.  

Condition Narrative
No major issues observed or reported.  

Photos

PRRD - Tate Creek Community Centre - C302005 PRRD - Tate Creek Community Centre - C302005

Recommendations

  Recommendation #1 - Carpet

  Type   Life Cycle Replacement

  Year   2025

  Cost   $3,600.00
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  Item   Description

  Uniformat Code   C302006 - Vinyl Sheet

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   15 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   332 / SM

  Unit Cost   $120.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $39,840.00

Description
Floor coverings include vinyl sheet in the kitchen / hall addition.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C302006

Recommendations

  Recommendation #1 - Vinyl Sheet

  Type   Life Cycle Replacement

  Year   2025

  Cost   $39,840.00
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  Item   Description

  Uniformat Code   C302006 - Vinyl Sheet

  Installation Year   2013

  Condition   1 - Good

  Expected Useful Life   15 Years

  Remaining Useful Life   9 Years

  Quantity / Unit of Measure   515 / SM

  Unit Cost   $120.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $61,800.00

Description
Floor finishes include vinyl sheet in the classrooms, offices and hallways in the northern portion of the

building.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C302006 Tate Creek Community Centre - C302006

Recommendations

  Recommendation #1 - Vinyl Sheet

  Type   Life Cycle Replacement

  Year   2028

  Cost   $61,800.00
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  Item   Description

  Uniformat Code   C303006 - Painted Ceiling Structures

  Installation Year   2013

  Condition   1 - Good

  Expected Useful Life   15 Years

  Remaining Useful Life   9 Years

  Quantity / Unit of Measure   420 / SM

  Unit Cost   $25.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,500.00

Description
Ceiling finishes include paint on exposed roof structure in the gym and service rooms.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C303006 PRRD - Tate Creek Community Centre - C303006

Recommendations

  Recommendation #1 - Painted Ceiling Structures

  Type   Life Cycle Replacement

  Year   2028

  Cost   $10,500.00
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  Item   Description

  Uniformat Code   C303007 - Suspended Acoustic Ceiling Panels

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   332 / SM

  Unit Cost   $80.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $26,560.00

Description
Ceiling finishes include acoustic ceiling panels throughout the kitchen addition.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - C303007

Recommendations

  Recommendation #1 - Suspended Acoustic Ceiling Panels

  Type   Life Cycle Replacement

  Year   2026

  Cost   $26,560.00
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  Item   Description

  Uniformat Code   C303007 - Suspended Acoustic Ceiling Panels

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   20 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   522 / SM

  Unit Cost   $80.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $41,760.00

Description
Ceiling finishes include acoustic ceiling panels in the original 1975 part of the building  

Condition Narrative
Staining was observed on some ceiling panels and should be replaced as part of maintenance.  

Photos

Tate Creek Community Centre - C303007 Tate Creek Community Centre - C303007

Recommendations

  Recommendation #1 - Suspended Acoustic Ceiling Panels

  Type   Life Cycle Replacement

  Year   2024

  Cost   $41,760.00
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D Services
D20 Plumbing

  Item   Description

  Uniformat Code   D201001 - Water Closets

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   22 Years

  Quantity / Unit of Measure   14 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $14,000.00

Description
Plumbing fixtures include floor mounted toilets with attached water tanks.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D201001
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  Item   Description

  Uniformat Code   D201002 - Urinals

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   22 Years

  Quantity / Unit of Measure   4 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $4,000.00

Description
Plumbing fixtures include urinals.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D201002
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  Item   Description

  Uniformat Code   D201003 - Lavatories

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   6 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $6,000.00

Description
Plumbing fixtures include stainless steel sinks installed in the original washrooms.  

Condition Narrative
The sinks were not functional at the time of assessment due to failed water connections. Sinks are

understood to be serviceable.  

Photos

Tate Creek Community Centre - D201004 Tate Creek Community Centre - D201004

Recommendations

  Recommendation #1 - Lavatories

  Type   Life Cycle Replacement

  Year   2025

  Cost   $6,000.00
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  Item   Description

  Uniformat Code   D201003 - Lavatories

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   22 Years

  Quantity / Unit of Measure   7 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $7,000.00

Description
Stainless steel sinks are installed in the washrooms  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D201003

Page 135 of 406



  Item   Description

  Uniformat Code   D201004 - Sinks

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   22 Years

  Quantity / Unit of Measure   4 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.50 / 1.00 / 1.00

  Element Renewal Cost   $6,000.00

Description
Stainless steel sinks are installed in the kitchen, one single, two double, and one triple.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D201004 Tate Creek Community Centre - D201004

Tate Creek Community Centre - D201004 Tate Creek Community Centre - D201004
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  Item   Description

  Uniformat Code   D201004 - Sinks

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   35 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   5 / Each

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $5,000.00

Description
Plumbing fixtures include stainless steel sinks installed in the classrooms.  

Condition Narrative
Reportedly water connections failed. Units not anticipated to be reinstated.  

Photos

Tate Creek Community Centre - D201004 PRRD - Tate Creek Community Centre - D201004

Recommendations

  Recommendation #1 - Sinks

  Type   Life Cycle Replacement

  Year   2020

  Cost   $5,000.00
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  Item   Description

  Uniformat Code   D201024 - Custodial Sinks

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $2,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $2,000.00

Description
Plumbing fixtures include a custodial sink in the north service room.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D201024

Recommendations

  Recommendation #1 - Custodial Sinks

  Type   Life Cycle Replacement

  Year   2025

  Cost   $2,000.00
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  Item   Description

  Uniformat Code   D202001 - Domestic Water Pipes and Fittings

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   40 Years

  Remaining Useful Life   2 Years

  Quantity / Unit of Measure   1023 / SM Building

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   1.50 / 1.00 / 1.00

  Element Renewal Cost   $61,380.00

Description
The building domestic water system includes a main cold water supply line, and domestic hot and cold

water copper and plastic piping to plumbing fixtures.  

Condition Narrative
The original plumbing system was turned off at the time due to multiple leaks and failures when last

pressurized, typically at fixtures and pipes are reportedly OK. Detailed review is recommended to confirm

remaining service life.  

Photos

PRRD - Tate Creek Community Centre - D202001 PRRD - Tate Creek Community Centre - D202001

Recommendations

  Recommendation #1 - Investigate condition of plumbing

  Type   Engineering Study

  Year   2020

  Cost   $8,000.00
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  Recommendation #2 - Domestic Water Pipes and Fittings

  Type   Life Cycle Replacement

  Year   2021

  Cost   $61,380.00
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  Item   Description

  Uniformat Code   D202001 - Domestic Water Pipes and Fittings

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   27 Years

  Quantity / Unit of Measure   232 / SM Building

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $9,280.00

Description
The building domestic water system includes a main cold water supply line, and domestic hot and cold

water copper and plastic piping to plumbing fixtures.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D202001
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  Item   Description

  Uniformat Code   D202006 - Domestic Water Equipment - Booster

Systems

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   2 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $20,000.00

Description
The plumbing system includes distribution pumps in the kitchen / hall addition. Original plumbing had

booster pumps that were decommissioned. The original plumbing is now fed from the addition supply &

booster pumps.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D202006

Recommendations

  Recommendation #1 - Domestic Water Equipment - Booster Systems

  Type   Life Cycle Replacement

  Year   2026

  Cost   $20,000.00
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  Item   Description

  Uniformat Code   D202021 - Domestic Water Tank Heaters

  Installation Year   2006

  Condition   2 - Fair

  Expected Useful Life   12 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   283 / Liter

  Unit Cost   $45.00

  Difficulty / Regional / Soft Cost Factors   1.50 / 1.00 / 1.00

  Element Renewal Cost   $19,102.50

Description
Hot water is provided by two gas fired tank heaters.  

Condition Narrative
No major deficiencies were observed or reported. Equipment has surpassed its typical useful life.  

Photos

Tate Creek Community Centre - D202021 Tate Creek Community Centre - D202021

Recommendations

  Recommendation #1 - Domestic Water Tank Heaters

  Type   Life Cycle Replacement

  Year   2022

  Cost   $19,102.50
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  Item   Description

  Uniformat Code   D203001 - Sanitary Waste and Vent Piping

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   50 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   1023 / SM Bldg

  Unit Cost   $45.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $46,035.00

Description
Waste piping in the original part of the building includes ABS plastic and cast iron.  

Condition Narrative
Some corrosion was observed, system understood to be serviceable. System should be considered during

plumbing review.  

Photos

Tate Creek Community Centre - D203001 PRRD - Tate Creek Community Centre - D203001

Recommendations

  Recommendation #1 - Sanitary Waste and Vent Piping

  Type   Life Cycle Replacement

  Year   2024

  Cost   $46,035.00
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  Item   Description

  Uniformat Code   D203001 - Sanitary Waste and Vent Piping

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   50 Years

  Remaining Useful Life   37 Years

  Quantity / Unit of Measure   232 / SM Bldg

  Unit Cost   $45.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,440.00

Description
Waste piping in the newer kitchen / hall addition appears to be ABS plastic.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D203001
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  Item   Description

  Uniformat Code   D204001 - Rain Water Drainage Piping and

Fittings

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   50 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1023 / SM Building

  Unit Cost   $30.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $30,690.00

Description
Roof drains are installed in the low slope roofs and connected to a cement pipe drainage system.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D204001 PRRD - Tate Creek Community Centre - D204001

Recommendations

  Recommendation #1 - Rain Water Drainage Piping and Fittings

  Type   Life Cycle Replacement

  Year   2025

  Cost   $30,690.00

Page 146 of 406



D30 HVAC

  Item   Description

  Uniformat Code   D301002 - Natural Gas Supply

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   27 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $20.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $25,100.00

Description
Natural gas is supplied to the building via an outside meter.  

Condition Narrative
Corrosion was observed on the gas piping in the kitchen crawlspace. Should be reviewed and repaired.  

Photos

Tate Creek Community Centre - D301002 Tate Creek Community Centre - D301002

Recommendations

  Recommendation #1 - Repair Allowance - Natural Gas Distribution

  Type   Lifecycle Repair

  Year   2020

  Cost   $5,000.00
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  Item   Description

  Uniformat Code   D302008 - Fuel Fired Forced Air Furnace

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   18 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   120 / MBH

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $4,800.00

Description
Heat is provided by fuel burning forced air furnaces. Furnace No. 10 was installed in 2006.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D302008 Tate Creek Community Centre - D302008

Recommendations

  Recommendation #1 - Fuel Fired Forced Air Furnace

  Type   Life Cycle Replacement

  Year   2025

  Cost   $4,800.00
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  Item   Description

  Uniformat Code   D302008 - Fuel Fired Forced Air Furnace

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   18 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   266 / MBH

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,640.00

Description
Heat in the kitchen addition is provided by fuel burning forced air furnaces. The Engineered Air was

installed in 2006.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D302008 PRRD - Tate Creek Community Centre - D302008

Recommendations

  Recommendation #1 - Fuel Fired Forced Air Furnace

  Type   Life Cycle Replacement

  Year   2025

  Cost   $10,640.00
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  Item   Description

  Uniformat Code   D302008 - Fuel Fired Forced Air Furnace

  Installation Year   2010

  Condition   1 - Good

  Expected Useful Life   18 Years

  Remaining Useful Life   9 Years

  Quantity / Unit of Measure   75 / MBH

  Unit Cost   $40.00

  Difficulty / Regional / Soft Cost Factors   8.00 / 1.00 / 1.00

  Element Renewal Cost   $24,000.00

Description
Heat in the gymnasium and classrooms is provided by fuel burning forced air furnaces.  

Condition Narrative
No major deficiencies were observed or reported. It should be noted that the units have been installed

upside down to accommodate existing ducting layout.  

Photos

Tate Creek Community Centre - D302008 Tate Creek Community Centre - D302008

Recommendations

  Recommendation #1 - Fuel Fired Forced Air Furnace

  Type   Life Cycle Replacement

  Year   2028

  Cost   $3,000.00
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  Item   Description

  Uniformat Code   D303022 - Self Contained Cooling Units

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   25 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   2 / Ton

  Unit Cost   $1,500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $3,000.00

Description
Cooling equipment includes a roof top condensing unit, which is understood to connect to a coil in the

furnace servicing the former administrative office.  

Condition Narrative
It was reported that this unit is no longer serviceable and will is not anticipated be replaced.  

Photos

Tate Creek Community Centre - D303022

Recommendations

  Recommendation #1 - Repair Allowance - Decommissioning Equipment

  Type   Major Repair

  Year   2020

  Cost   $3,000.00
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  Item   Description

  Uniformat Code   D304001 - Air Distribution Systems

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1023 / SM Building

  Unit Cost   $120.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $122,760.00

Description
Heat is distributed by a system of ducts and vents.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D304001

Recommendations

  Recommendation #1 - Air Distribution Systems

  Type   Life Cycle Replacement

  Year   2025

  Cost   $122,760.00
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  Item   Description

  Uniformat Code   D304001 - Air Distribution Systems

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   26 Years

  Quantity / Unit of Measure   232 / SM Building

  Unit Cost   $120.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $27,840.00

Description
Heat is distributed by a system of ducts and vents.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

PRRD - Tate Creek Community Centre - D304001 PRRD - Tate Creek Community Centre - D304001
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  Item   Description

  Uniformat Code   D304007 - Exhaust Fans

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   6 / Each

  Unit Cost   $3,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $18,000.00

Description
Exhaust fans are installed on the roof  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D304007

Recommendations

  Recommendation #1 - Exhaust Fans

  Type   Life Cycle Replacement

  Year   2031

  Cost   $18,000.00
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  Item   Description

  Uniformat Code   D304026 - Kitchen Exhaust Systems

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   11 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $30,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $30,000.00

Description
An commercial grade exhaust fan is installed in the kitchen.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D304026 Tate Creek Community Centre - D304026

Recommendations

  Recommendation #1 - Kitchen Exhaust Systems

  Type   Life Cycle Replacement

  Year   2030

  Cost   $30,000.00
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D40 Fire Protection

  Item   Description

  Uniformat Code   D409021 - Kitchen Suppression Systems

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $15,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $15,000.00

Description
A fire suppression system is installed within the commercial range hood in the kitchen.  

Condition Narrative
It was observed that the system has not been inspected since 2018.  

Photos

Tate Creek Community Centre - D409021 Tate Creek Community Centre - D409021

Recommendations

  Recommendation #1 - Inspect kitchen fire suppression system

  Type   Engineering Study

  Year   2020

  Cost   $2,000.00
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  Recommendation #2 - Kitchen Suppression Systems

  Type   Life Cycle Replacement

  Year   2026

  Cost   $15,000.00
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  Item   Description

  Uniformat Code   D409099 - Other Fire Protection Systems

  Installation Year   2006

  Condition   4 - Critical

  Expected Useful Life   10 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   10 / Each

  Unit Cost   $200.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $2,000.00

Description
Fire protection systems include ABC type fire extinguishers. A type K fire extinguisher is recommended for

the kitchen.  

Condition Narrative
It was observed that the fire extinguishers have not been inspected since 2018. Annual inspection is

recommended. Remaining service life to be confirmed by inspection.  

Photos

Tate Creek Community Centre - D409099

Recommendations

  Recommendation #1 - Annual Inspection - Fire Extinguisers

  Type   Engineering Study

  Year   2019

  Cost   $1,000.00
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  Recommendation #2 - Other Fire Protection Systems

  Type   Life Cycle Replacement

  Year   2020

  Cost   $2,000.00

Page 159 of 406



D50 Electrical

  Item   Description

  Uniformat Code   D501022 - Low Voltage Electrical Service

  Installation Year   2018

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   39 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $30.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $37,650.00

Description
A 110/240 volt, single phase electrical service is supplied to the building via and overhead service drop.

The main shut off is rated at 400 amps. The service connection is understood to have been upgraded  

Condition Narrative
No major deficiencies were observed or reported. An old service mast on the gym roof was observed to be

corroded and damaged. A repair to address the deficiencies is recommended.  

Photos

Tate Creek Community Centre - D501022 Tate Creek Community Centre - D501022
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Tate Creek Community Centre - D501022

Recommendations

  Recommendation #1 - Repair or replace old service mast

  Type   Failure Replacement

  Year   2019

  Cost   $10,500.00
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  Item   Description

  Uniformat Code   D501022 - Low Voltage Electrical Service

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   40 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   900 / SM Building

  Unit Cost   $30.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $27,000.00

Description
Electrical distribution is provided by a distribution panel redirecting the service throughout the building

each with a dedicated breaker switch. The panel is located in the north service room.  

Condition Narrative
No major issues were observed or reported; however, the equipment has surpassed its typical useful life.  

Photos

PRRD - Tate Creek Community Centre - D501022

Recommendations

  Recommendation #1 - Low Voltage Electrical Service

  Type   Life Cycle Replacement

  Year   2024

  Cost   $27,000.00
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  Item   Description

  Uniformat Code   D501023 - Electrical Panels

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   7 / Each

  Unit Cost   $4,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $28,000.00

Description
The electrical system includes seven conventional breaker panels varying in age located throughout the

building.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D501023

Recommendations

  Recommendation #1 - Electrical Panels

  Type   Life Cycle Replacement

  Year   2025

  Cost   $28,000.00
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  Item   Description

  Uniformat Code   D502001 - Branch Wiring and Devices

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   40 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   622 / SM Building

  Unit Cost   $95.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $59,090.00

Description
The branch wiring is assumed to be commercial wire in rigid metal conduit and BX cable.  

Condition Narrative
No major deficiencies were observed or reported. Wiring has surpassed its typical useful life.  

Recommendations

  Recommendation #1 - Branch Wiring and Devices

  Type   Life Cycle Replacement

  Year   2024

  Cost   $59,090.00
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  Item   Description

  Uniformat Code   D502001 - Branch Wiring and Devices

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   27 Years

  Quantity / Unit of Measure   232 / SM Building

  Unit Cost   $95.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $22,040.00

Description
The branch wiring is assumed to be commercial wire in rigid metal conduit and BX cable  

Condition Narrative
No major deficiencies were observed or reported.  

Page 165 of 406



  Item   Description

  Uniformat Code   D502001 - Branch Wiring and Devices

  Installation Year   1981

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   401 / SM Building

  Unit Cost   $95.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $38,095.00

Description
The branch wiring is assumed to be commercial wire in rigid metal conduit and BX cable.  

Condition Narrative
No major deficiencies were observed or reported.  

Recommendations

  Recommendation #1 - Branch Wiring and Devices

  Type   Life Cycle Replacement

  Year   2025

  Cost   $38,095.00
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  Item   Description

  Uniformat Code   D502002 - Interior Lighting

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   30 Years

  Remaining Useful Life   5 Years

  Quantity / Unit of Measure   622 / SM Building

  Unit Cost   $85.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $52,870.00

Description
Interior lighting includes T12 fluorescent fixtures.  

Condition Narrative
Lighting is functional but past its typical useful life with poor energy performance.  

Photos

Tate Creek Community Centre - D502002

Recommendations

  Recommendation #1 - Interior Lighting

  Type   Life Cycle Replacement

  Year   2024

  Cost   $52,870.00
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  Item   Description

  Uniformat Code   D502002 - Interior Lighting

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   17 Years

  Quantity / Unit of Measure   232 / SM Building

  Unit Cost   $85.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $19,720.00

Description
Interior lighting includes T8 linear fluorescent fixtures.  

Condition Narrative
No major deficiencies were observed or reported. An upgrade to LED is recommended.  

Photos

Tate Creek Community Centre - D502002

Recommendations

  Recommendation #1 - Interior Lighting

  Type   Life Cycle Replacement

  Year   2036

  Cost   $19,720.00
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  Item   Description

  Uniformat Code   D502002 - Interior Lighting

  Installation Year   1981

  Condition   2 - Fair

  Expected Useful Life   30 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   401 / SM Building

  Unit Cost   $85.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $34,085.00

Description
Interior lighting includes T12 linear fluorescent fixtures in the gym.  

Condition Narrative
Fixtures are functional but obsolete with poor overall energy efficiency.  

Photos

Tate Creek Community Centre - D502002

Recommendations

  Recommendation #1 - Interior Lighting

  Type   Life Cycle Replacement

  Year   2022

  Cost   $34,085.00
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  Item   Description

  Uniformat Code   D502021 - Exterior Lighting

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   10 / Each

  Unit Cost   $1,200.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $12,000.00

Description
Exterior lighting includes wall mounted wallpacks and soffit-mounted fixtures.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D502021

Recommendations

  Recommendation #1 - Exterior Lighting

  Type   Life Cycle Replacement

  Year   2026

  Cost   $12,000.00
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  Item   Description

  Uniformat Code   D502022 - Exit Lighting

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   35 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   522 / SM Building

  Unit Cost   $3.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $1,566.00

Description
Illuminated exit lighting is installed.  

Condition Narrative
Fixtures are functional but outdated. Fixtures do not display current "running man" standard signage.  

Photos

Tate Creek Community Centre - D502022

Recommendations

  Recommendation #1 - Exit Lighting

  Type   Life Cycle Replacement

  Year   2022

  Cost   $1,566.00
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  Item   Description

  Uniformat Code   D502022 - Exit Lighting

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   35 Years

  Remaining Useful Life   21 Years

  Quantity / Unit of Measure   332 / SM Building

  Unit Cost   $3.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $996.00

Description
Illuminated exit lighting is installed  

Condition Narrative
Fixtures do not display current "running man" standard signage.  

Photos

PRRD - Tate Creek Community Centre - D502022
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  Item   Description

  Uniformat Code   D503001 - Fire Alarm Systems

  Installation Year   1975

  Condition   4 - Critical

  Expected Useful Life   20 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $50.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $62,750.00

Description
A fire alarm system components are present but the system was understood to be partially dismantled by

the former owner.  

Condition Narrative
It was reported that he fire alarm system has been decommissioned in place. Replacement is

recommended in the short term.  

Photos

Tate Creek Community Centre - D503001

Recommendations

  Recommendation #1 - Fire Alarm Systems

  Type   Life Cycle Replacement

  Year   2019

  Cost   $62,750.00
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  Item   Description

  Uniformat Code   D509003 - Emergency Lighting Systems

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $5.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $6,275.00

Description
Emergency lighting is provided by individual battery operated fixtures with remote lighting heads.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - D509003 Tate Creek Community Centre - D509003

Recommendations

  Recommendation #1 - Emergency Lighting Systems

  Type   Life Cycle Replacement

  Year   2026

  Cost   $6,275.00
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F Special Construction and Demolition
F10 Special Construction

  Item   Description

  Uniformat Code   F101001 - Playground Equipment

  Installation Year   1989

  Condition   2 - Fair

  Expected Useful Life   20 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   3 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $30,000.00

Description
Wood and steel frame structures and games east of building.  

Condition Narrative
Wear and corrosion were observed.  

Photos

Tate Creek Community Centre - F101001 Tate Creek Community Centre - F101001

Recommendations

  Recommendation #1 - Playground Equipment

  Type   Life Cycle Replacement

  Year   2022

  Cost   $30,000.00
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  Item   Description

  Uniformat Code   F101001 - Playground Equipment

  Installation Year   2011

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   4 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $40,000.00

Description
North playground and accessories.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - F101001 PRRD - Tate Creek Community Centre - F101001

Recommendations

  Recommendation #1 - Playground Equipment

  Type   Life Cycle Replacement

  Year   2031

  Cost   $40,000.00
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  Item   Description

  Uniformat Code   F101004 - Chain Link Fence Enclosure

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   25 Years

  Remaining Useful Life   3 Years

  Quantity / Unit of Measure   2 / EA

  Unit Cost   $8,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $16,000.00

Description
Former propane tank enclosure and current garbage enclosure.  

Condition Narrative
Settlement and localized damage was observed.  

Photos

Tate Creek Community Centre - F101004 PRRD - Tate Creek Community Centre - F101004

Recommendations

  Recommendation #1 - Chain Link Fence Enclosure

  Type   Life Cycle Replacement

  Year   2022

  Cost   $16,000.00
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  Item   Description

  Uniformat Code   F101005 - Arena/Race Track

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   50 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   1 / EA

  Unit Cost   $40,000.00

  Difficulty / Regional / Soft Cost Factors   5.00 / 1.00 / 1.00

  Element Renewal Cost   $200,000.00

Description
Site features include an outdoor rink.  

Condition Narrative
Significant deterioration of the wood guard / wall was observed.  

Photos

Tate Creek Community Centre - F101005 Tate Creek Community Centre - F101005

Recommendations

  Recommendation #1 - Arena/Race Track

  Type   Life Cycle Replacement

  Year   2020

  Cost   $200,000.00
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G Sitework
G20 Site Improvements

  Item   Description

  Uniformat Code   G201024 - Gravel Paved Surface - Roadway

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   1000 / SM

  Unit Cost   $50.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $50,000.00

Description
Site features include a gravel paved roadway.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G201024

Recommendations

  Recommendation #1 - Gravel Paved Surface - Roadway

  Type   Life Cycle Replacement

  Year   2031

  Cost   $50,000.00
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  Item   Description

  Uniformat Code   G202024 - Gravel Paved Surface - Parking Area

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   725 / SM

  Unit Cost   $20.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $14,500.00

Description
Parking area south of building  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G202024 PRRD - Tate Creek Community Centre - G202024

Recommendations

  Recommendation #1 - Gravel Paved Surface - Parking Area

  Type   Life Cycle Replacement

  Year   2031

  Cost   $14,500.00
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  Item   Description

  Uniformat Code   G203022 - Concrete Paved Surfaces

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   30 Years

  Remaining Useful Life   2 Years

  Quantity / Unit of Measure   200 / SM

  Unit Cost   $150.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $30,000.00

Description
Concrete walkways are installed at the front of the building.  

Condition Narrative
Settlement and cracked concrete was commonly observed.  

Photos

Tate Creek Community Centre - G203022

Recommendations

  Recommendation #1 - Concrete Paved Surfaces

  Type   Life Cycle Replacement

  Year   2021

  Cost   $30,000.00
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  Item   Description

  Uniformat Code   G203023 - Precast Paved Surfaces

  Installation Year   1975

  Condition   4 - Critical

  Expected Useful Life   25 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   10 / SM

  Unit Cost   $150.00

  Difficulty / Regional / Soft Cost Factors   1.50 / 1.00 / 1.00

  Element Renewal Cost   $2,250.00

Description
A pre-cast walkway is installed adjacent to the east entrance.  

Condition Narrative
Settled creating tripping hazards was observed.  

Photos

Tate Creek Community Centre - G203023 PRRD - Tate Creek Community Centre - G203023

Recommendations

  Recommendation #1 - Precast Paved Surfaces

  Type   Life Cycle Replacement

  Year   2019

  Cost   $1,500.00
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  Item   Description

  Uniformat Code   G203025 - Exterior Stairs (Site)

  Installation Year   1975

  Condition   4 - Critical

  Expected Useful Life   30 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   8 / Riser

  Unit Cost   $1,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $8,000.00

Description
Concrete stairs are installed at the east entrance.  

Condition Narrative
Cracking and displacement resulting in tripping hazards was observed and should be repaired in the short

term to mitigate potential safety concerns.  

Photos

Tate Creek Community Centre - G203025 Tate Creek Community Centre - G203025

Recommendations

  Recommendation #1 - Exterior Stairs (Site)

  Type   Life Cycle Replacement

  Year   2019

  Cost   $8,000.00
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  Item   Description

  Uniformat Code   G204007 - Playing Fields

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   8000 / SM

  Unit Cost   $50.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $400,000.00

Description
Site features include a multi-use sports field.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G204007

Recommendations

  Recommendation #1 - Playing Fields

  Type   Life Cycle Replacement

  Year   2025

  Cost   $400,000.00
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  Item   Description

  Uniformat Code   G204009 - Flagpoles

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   25 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $5,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $5,000.00

Description
Site features include flagpoles.  

Condition Narrative
No major deficiencies were observed or reported. Surficial corrosion was observed and should be

addressed as part of maintenance.  

Photos

Tate Creek Community Centre - G204009

Recommendations

  Recommendation #1 - Flagpoles

  Type   Life Cycle Replacement

  Year   2025

  Cost   $5,000.00
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  Item   Description

  Uniformat Code   G204021 - Fencing and Gates - Chain Link Fence

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   7 Years

  Quantity / Unit of Measure   300 / LM

  Unit Cost   $250.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $75,000.00

Description
A chain link fence is installed around the perimeter of the lagoon and rink ponds.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G204021 PRRD - Tate Creek Community Centre - G204021

Recommendations

  Recommendation #1 - Fencing and Gates - Chain Link Fence

  Type   Life Cycle Replacement

  Year   2026

  Cost   $75,000.00
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  Item   Description

  Uniformat Code   G204031 - Retaining Walls - Cast-in-place

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   50 Years

  Remaining Useful Life   2 Years

  Quantity / Unit of Measure   50 / SM

  Unit Cost   $1,500.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $75,000.00

Description
Site features include concrete retaining walls to the east of the building.  

Condition Narrative
Cracks, displacement, and deterioration were observed.  

Photos

Tate Creek Community Centre - G204031 Tate Creek Community Centre - G204031

Tate Creek Community Centre - G204031
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Recommendations

  Recommendation #1 - Retaining Walls - Cast-in-place

  Type   Life Cycle Replacement

  Year   2021

  Cost   $75,000.00
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  Item   Description

  Uniformat Code   G204040 - Miscellaneous Structures

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   20 Years

  Remaining Useful Life   2 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   6.00 / 1.00 / 1.00

  Element Renewal Cost   $60,000.00

Description
Site structures include a storage building.  

Condition Narrative
Numerous defects were observed in all building systems. The building is considered to be in poor

condition overall and not reliable for long-term use.  

Photos

Tate Creek Community Centre - G204040 PRRD - Tate Creek Community Centre - G204040
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PRRD - Tate Creek Community Centre - G204040 PRRD - Tate Creek Community Centre - G204040

PRRD - Tate Creek Community Centre - G204040 PRRD - Tate Creek Community Centre - G204040

Recommendations

  Recommendation #1 - Miscellaneous Structures

  Type   Life Cycle Replacement

  Year   2021

  Cost   $60,000.00
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  Item   Description

  Uniformat Code   G204040 - Miscellaneous Structures

  Installation Year   2011

  Condition   1 - Good

  Expected Useful Life   20 Years

  Remaining Useful Life   12 Years

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   8.00 / 1.00 / 1.00

  Element Renewal Cost   $80,000.00

Description
Site structures include a rink maintenance building, generally built of woof-framing, metal panel roof and

metal cladding. The building includes a storage area / workshop, and a change room.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G204040 PRRD - Tate Creek Community Centre - G204040
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Recommendations

  Recommendation #1 - Miscellaneous Structures

  Type   Life Cycle Replacement

  Year   2031

  Cost   $80,000.00
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G30 Site Civil / Mechanical Utilities

  Item   Description

  Uniformat Code   G3010 - Water Supply

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   27 Years

  Quantity / Unit of Measure   200 / SM Building

  Unit Cost   $150.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $30,000.00

Description
The building domestic water system includes a main cold water supply line from the on site underground

cistern to the building.  

Condition Narrative
No major deficiencies were observed or reported.  
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  Item   Description

  Uniformat Code   G301001 - Domestic Water Storage Tank -

Underground

  Installation Year   2006

  Condition   1 - Good

  Expected Useful Life   30 Years

  Remaining Useful Life   17 Years

  Quantity / Unit of Measure   2 / Each

  Unit Cost   $40,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $80,000.00

Description
Water is supplied by two cistern tanks located on site.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G301001

Recommendations

  Recommendation #1 - Domestic Water Storage Tank - Underground

  Type   Life Cycle Replacement

  Year   2036

  Cost   $80,000.00
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  Item   Description

  Uniformat Code   G3020 - Sanitary Sewer

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   50 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   1255 / SM Building

  Unit Cost   $160.00

  Difficulty / Regional / Soft Cost Factors   0.40 / 1.00 / 1.00

  Element Renewal Cost   $80,320.00

Description
A sanitary sewer connects from the building to a lagoon.  

Condition Narrative
No major deficiencies were observed or reported. Due to the system's age and limited information

available, video scope investigation should be considered.  

Recommendations

  Recommendation #1 - Investigation - Sanitary Sewer Drainage

  Type   Engineering Study

  Year   2020

  Cost   $8,000.00

  Recommendation #2 - Sanitary Sewer

  Type   Life Cycle Replacement

  Year   2025

  Cost   $200,800.00
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  Item   Description

  Uniformat Code   G302001 - Sanitary Waste Lagoon

  Installation Year   1975

  Condition   1 - Good

  Expected Useful Life   40 Years

  Remaining Useful Life   6 Years

  Quantity / Unit of Measure   650 / SM

  Unit Cost   $10.00

  Difficulty / Regional / Soft Cost Factors   6.00 / 1.00 / 1.00

  Element Renewal Cost   $39,000.00

Description
Sanitary waste is discharged to a lagoon on site, northwest of the building.  

Condition Narrative
No major deficiencies were observed or reported.  

Photos

Tate Creek Community Centre - G302001

Recommendations

  Recommendation #1 - Sanitary Waste Lagoon

  Type   Life Cycle Replacement

  Year   2025

  Cost   $39,000.00
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  Item   Description

  Uniformat Code   G306099 - Other Fuel Distribution

  Installation Year   1975

  Condition   3 - Poor

  Expected Useful Life   40 Years

  Remaining Useful Life   1 Year

  Quantity / Unit of Measure   1 / Each

  Unit Cost   $10,000.00

  Difficulty / Regional / Soft Cost Factors   1.00 / 1.00 / 1.00

  Element Renewal Cost   $10,000.00

Description
There is an underground propane distribution system between the building and former tanks. It is

assumed to be decommissioned but still in place. Removal is recommended.  

Condition Narrative
The propane distribution system is no longer in use. Removal is recommended.  

Photos

PRRD - Tate Creek Community Centre - G306099 PRRD - Tate Creek Community Centre - G306099

Recommendations

  Recommendation #1 - Repair Allowance - System Removal

  Type   Condition-Based

  Year   2020

  Cost   $20,000.00
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G40 Site Electrical Utilities

  Item   Description

  Uniformat Code   G402011 - Light poles - 20' high

  Installation Year   1975

  Condition   2 - Fair

  Expected Useful Life   25 Years

  Remaining Useful Life   4 Years

  Quantity / Unit of Measure   3 / Each

  Unit Cost   $2,800.00

  Difficulty / Regional / Soft Cost Factors   1.50 / 1.00 / 1.00

  Element Renewal Cost   $12,600.00

Description
Site lighting includes 20 foot utility poles near the ice rink.  

Condition Narrative
No major deficiencies were observed or reported, with the exception of 1 pole that was observed to be

leaning and should be repaired.  

Photos

Tate Creek Community Centre - G402011 PRRD - Tate Creek Community Centre - G402011

Recommendations

  Recommendation #1 - Repair Allowance - Leaning Standard

  Type   Lifecycle Repair

  Year   2020

  Cost   $3,500.00
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  Recommendation #2 - Light poles - 20' high

  Type   Life Cycle Replacement

  Year   2023

  Cost   $12,600.00
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9>;E

6><CAA>B=;G?CB 

-CFG
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

Kgd_ZXi Id+ .6-30 

6FF;D9?N - 

;]TaVh ;UUXRXT]Rh HTeXTf <X]SX]Vb  

Page 203 of 406



*JGG>?JL>NEID NJ 5LJPEAB (MMBN +>N> =JO *>I 8LOMN

f 5[\e^UST` -+,1 853CK ?`P)( 3XX ^UST`_ ^Q_Q^bQP 

C^[VQO` A[) ,1+0. 

9EMO>G#JIGS ,IBLDS ,CCE@EBI@S 6BPEBQ 

GTQ R[XX[cUZS [a`XUZQ_ `TQ 7ZQ^Se 7RRUOUQZOe B\\[^`aZU`UQ_ %77B_& UPQZ`URUQP M` `TQ `UYQ 

[R `TQ RUQXP ^QbUQc)  

<` _T[aXP NQ Z[`QP `TM` `TQ _O[\Q [R c[^W cM_ XUYU`QP `[ M bU_aMX ^QbUQc [R QdU_`UZS _U`Q 
O[ZPU`U[Z_ UZ O[ZVaZO`U[Z cU`T `TQ 8MOUXU`e 5[ZPU`U[Z 3__Q__YQZ` %853& _U`Q M__Q__YQZ`2 

M_ _aOT' PQ`MUXQP _U`Q UZbQ_`USM`U[Z_' QZSUZQQ^UZS OMXOaXM`U[Z_' Z[^ O[Y\a`Q^ Y[PQXUZS 

cQ^Q Z[` aZPQ^`MWQZ M_ \M^` [R `TQ M__USZYQZ`)  

GTQ R[XX[cUZS [\\[^`aZU`UQ_ _T[aXP NQ O[Z_UPQ^QP R[^ UY\XQYQZ`M`U[Z UZ O[ZVaZO`U[Z cU`T 
`TQ RUZPUZS_ MZP ^QO[YYQZPM`U[Z_ [R `TQ 853) FT[aXP MZe [R `TQ 77B_ NQ O[Z_UPQ^QP 

R[^ UY\XQYQZ`M`U[Z M_ M _`MZP(MX[ZS \^[VQO`' U` U_ ^QO[YYQZPQP `TM` Ra^`TQ^ _`aPe NQ 

aZPQ^`MWQZ `[ O[ZRU^Y `TQ _MbUZS_ M__aY\`U[Z_ MZP [bQ^MXX \^[VQO` RQM_UNUXU`e)   

8>NB *LBBF *JHHOIENS *BINLB 

,IBLDS ,CCE@EBI@S 4KKJLNOIENEBM T 8>NB *LBBF *JHHOIENS *BINLB 

)%$ T ,RNBLEJL ,I@GJMOLB  

4-), 

<Z_aXM`Q MX[ZS Qd\[_QP O[ZO^Q`Q NX[OW cMXX QXQbM`U[Z_) 
<Y\^[bQP UZ_aXM`U[Z TQX\_ ^QPaOQ TQM` X[__ R^[Y `TQ 
NaUXPUZS MZP OMZ ^Q_aX` UZ QZQ^Se _MbUZS_) 6Q\QZPUZS 
[Z `TQ Oa^^QZ` UZ_aXM`U[Z bMXaQ_ `TQ^Q M^Q _[YQ QZQ^Se 
_MbUZS SMUZ_ `TM` OMZ NQ TMP T[cQbQ^ `TQ_Q \^[VQO`_ 
M^Q [R`QZ bQ^e Qd\QZ_UbQ MZP P[ Z[` ^Q_aX` UZ M 
\MeNMOW \Q^U[P XQ__ `TMZ /+ eQM^_) GTQ QdOQ\`U[Z U_ 
cTQZ `TQ^Q U_ ZQd` `[ Z[ UZ_aXM`U[Z QdU_`UZS) GTU_ U_ NQ_` 
P[ZQ Pa^UZS M XURQOeOXQ ^QZQcMX)  

4-)- 

EQ\XMOQ cUZP[c M__QYNXUQ_ cU`T `TQ^YMXXe N^[WQZ 
R^MYQ_) GTQ^YMXXe N^[WQZ cUZP[c_ UZOXaPQ MZ 
UZ_aXM`UZS SM_WQ` cU`TUZ `TQ cUZP[c R^MYQ `[ YU`USM`Q 
TQM` X[__) 

4-). 

EQUZ_`M`Q cQM`TQ^ _`^U\\UZS MX[ZS MOOQ__ P[[^_' 
[\Q^MNXQ cUZP[c \MZQ_' MZP ^[[R TM`OTQ_) 5MaXWUZS 
MZP cQM`TQ^ _`^U\\UZS M^Q `c[ [R `TQ QM_UQ_` MZP Y[_` 
O[_`(QRRQO`UbQ cMe_ `[ ^QPaOQ XQMW_ MZP P^MR`_ PaQ `[ 
_YMXX O^MOW_ MZP SM\_ M^[aZP cUZP[c R^MYQ_) GTU_ cUXX 
TQX\ ^QPaOQ P^MR`_ MZP YMUZ`MUZ O[YR[^` O[ZPU`U[Z_) 
FMbUZS_ O[aXP Q]aM`Q `[ ,(/$ [R `TQ NaUXPUZS_ QZQ^Se 
a_MSQ R[^ TQM`UZS MZP O[[XUZS) 
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*JGG>?JL>NEID NJ 5LJPEAB (MMBN +>N> =JO *>I 8LOMN

f 5[\e^UST` -+,1 853CK ?`P)( 3XX ^UST`_ ^Q_Q^bQP 

C^[VQO` A[) ,1+0. 

,IBLDS ,CCE@EBI@S 4KKJLNOIENEBM T 8>NB *LBBF *JHHOIENS *BINLB 

)&$ T 6JJCEID  

4.), 

<Y\^[bQ ^USUP ^[[R UZ_aXM`U[Z MX[ZS cU`T `TQ a\O[YUZS 
^[[R ^QZQcMX_) <Y\^[bQP UZ_aXM`U[Z TQX\_ ^QPaOQ TQM` 
X[__ R^[Y `TQ NaUXPUZS MZP OMZ ^Q_aX` UZ QZQ^Se _MbUZS_) 
6Q\QZPUZS [Z `TQ Oa^^QZ` UZ_aXM`U[Z bMXaQ_ `TQ^Q M^Q 
_[YQ QZQ^Se _MbUZS SMUZ_ `TM` OMZ NQ TMP T[cQbQ^ 
`TQ_Q \^[VQO`_ M^Q [R`QZ bQ^e Qd\QZ_UbQ MZP P[ Z[` 
^Q_aX` UZ M \MeNMOW \Q^U[P XQ__ `TMZ /+ eQM^_) GTQ 
QdOQ\`U[Z U_ cTQZ `TQ^Q U_ ZQd` `[ Z[ UZ_aXM`U[Z 
QdU_`UZS) GTU_ U_ NQ_` P[ZQ Pa^UZS M XURQOeOXQ ^QZQcMX) 

+%$ T 5GOH?EID  

6-), 

7Z_a^Q P[YQ_`UO T[` cM`Q^ PU_`^UNa`U[Z \U\Q_ M^Q 
\^[\Q^Xe UZ_aXM`QP) HZUZ_aXM`QP T[` cM`Q^ \U\UZS X[_Q_ 
QZQ^Se `T^[aST TQM` X[__ R^[Y `TQ \U\UZS cTUOT ^Q_aX`_ 
UZ `TQ T[` cM`Q^ _e_`QY `[ OeOXQ `[ YMUZ`MUZ cM`Q^ 
`QY\Q^M`a^Q QbQZ `T[aST `TQ^Q YMe NQ Z[ PQYMZP) 
GTQ X[__ OMZ NQ M^[aZP .+ N`a*T^*Y) <Z_aXM`UZS `TQ 
\U\UZS OMZ TQX\ ^QPaOQ `TU_ X[__ T[cQbQ^ cU`T X[c 
a_MSQ `TU_ OMZ ^Q_aX` UZ M X[ZS \MeNMOW) 

6-)- 

<Z_`MXXM`U[Z [R _`^M`QSUO [Z(PQYMZP cM`Q^ TQM`Q^_ Ne 
RUd`a^Q [^ M^QM) GTQ a_Q [R UZ_`MZ`MZQ[a_ P[YQ_`UO 
cM`Q^ TQM`Q^_ U_ UZ`QZPQP `[ _MbQ [Z `TQ TQM` X[__ R^[Y 
\U\UZS MZP _`[^MSQ `MZW_) <Z M RMOUXU`e cTQ^Q `TQ 
PQYMZP U_ X[c `TQ _MbUZS_ U_ X[c MZP `TU_ U_ MZ [\`U[Z 
`[ O[Z_UPQ^ M` `TQ `UYQ [R OM\U`MX ^QZQcMX MZP c[aXP 
^QPaOQ `TQ ZQQP R[^ UZ_aXM`UZS `TQ \U\UZS) 

+&$ T /9(*  

6.), 

EQ\XMOQYQZ` [R YMZaMX MZMX[SaQ `TQ^Y[_`M` R[^ PUSU`MX 
\^[S^MYYMNXQ [^ FYM^` `TQ^Y[_`M`_ cU`T M\\^[\^UM`Q 
_OTQPaXUZS RQM`a^Q_) FMbUZS_ U_ MOTUQbQP `T^[aST M 
^QPaO`U[Z UZ `TQ _\MOQ `QY\Q^M`a^Q YMUZ`MUZQP Ne `TQ 
TQM`UZS*O[[XUZS _e_`QY_) GTU_ TM_ `TQ \[`QZ`UMX `[ _MbQ 
,+(-+$ [R TQM`UZS*O[[XUZS QZQ^Se R[^ `TQ NaUXPUZS) GTQ 
UY\XQYQZ`M`U[Z O[_` OMZ ^MZSQ R^[Y #,++(#-++) 
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*JGG>?JL>NEID NJ 5LJPEAB (MMBN +>N> =JO *>I 8LOMN

f 5[\e^UST` -+,1 853CK ?`P)( 3XX ^UST`_ ^Q_Q^bQP 

C^[VQO` A[) ,1+0. 

,IBLDS ,CCE@EBI@S 4KKJLNOIENEBM T 8>NB *LBBF *JHHOIENS *BINLB 

+'$ T ,GB@NLE@>G  

6/), 

EQ\XMOQ Oa^^QZ` RXa[^Q_OQZ` MZP UZOMZPQ_OQZ` XUST`UZS 
RUd`a^Q_ cU`T QZQ^Se QRRUOUQZ` ?76 XMY\_ MZP RUd`a^Q_) 
4e _cU`OTUZS `[ QU`TQ^ ?76 _O^Qc(UZ XMY\_' O[Y\XQ`Q 
?76 RUd`a^Q_ [^ ^Q`^[RU` WU`_ U` cUXX MXX[c e[a `[ MOTUQbQ 
`TQ YMdUYaY [R QZQ^Se QRRUOUQZOe R^[Y e[a^ XUST`UZS 
_e_`QY_) GTQ _MbUZS_ U_ PQ\QZPQZ` [Z `TQ XQZS`T [R 
`UYQ `TQ XUST`UZS U_ [Z R[^ MZP OMZ ^Q_aX` UZ M \MeNMOW 
NQ`cQQZ /(,/ eQM^_) <` U_ UY\[^`MZ` `[ Z[`Q `TM` RaXX 
RUd`a^Q ^Q\XMOQYQZ` U_ ^QO[YYQZPQP R[^ XUZQM^ 
RXa[^Q_OQZ` RUd`a^Q_ `[ YMWQ _a^Q e[a SQ` `TQ Y[_` [a` 
[R `TQ ?76 XMY\_) 

6/)- 

EQ\XMOQ Oa^^QZ` UZOMZPQ_OQZ` QYQ^SQZOe QdU` _USZMSQ 
cU`T QZQ^Se QRRUOUQZ` ?76 RUd`a^Q_) GTQ [\\[^`aZU`e 
_T[aXP NQ O[Z_UPQ^QP UZ O[ZVaZO`U[Z cU`T ^Q\XMOUZS 
QdU_`UZS RUd`a^Q_ `[ Oa^^QZ` ^QSaXM`[^e ^Q]aU^QYQZ`_ 
%Q)S) ^aZZUZS YMZ _USZMSQ&) 

3 `e\UOMX UZOMZPQ_OQZ` QdU` _USZ O[Z_aYQ_ 0+J bQ^_a_ 
MZ ?76 QdU` _USZ `TM` O[Z_aYQ_ .(0J) GTQ ^Q`^[RU` O[_` 
OMZ NQ M^[aZP #/++ MZP `e\UOMXXe TM_ MN[a` M ,+ eQM^ 
\MeNMOW)

6/). 

EQ\XMOQYQZ` [R YMZaMX X[c(`QZ_U[Z XUST` _cU`OTQ_ R[^ 
Ma`[YM`QP [OOa\MZOe _QZ_[^_ MZP*[^ `UYQ(^Q_`^UO`QP 
O[Z`^[X_) BOOa\MZOe _QZ_[^_ `e\UOMXXe _MbQ -+$ [R `TQ 
MY[aZ` [R `UYQ XUST`UZS U_ [Z ^Q_aX`UZS UZ QZQ^Se 
_MbUZS_) <` U_ ^QO[YYQZPQP `TQ_Q NQ UZ_`MXXQP UZ M^QM_ 
cU`T UZ`Q^YU``QZ` [OOa\MZOe _aOT M_ cM_T^[[Y_) 
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8^[[PQ^aPcX]V c^ Fa^eXST 6bbTc 9PcP O^d 8P] Jadbc

p >deng^\]i /-.6 A><KS GiY+* <aa g^\]ih gZhZgkZY 

Kgd_ZXi Id+ .6-30 

6FF;D9?N . 

FaTeT]cPcXeT CPX]cT]P]RT F[P] 
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;IECJMH>O '%(NNBO -PI@OEJI>G 3>HB 525 9>NF -MBLPBI@R ,NOEH>OB 9EHB 7BNJPM@B&*M>CO ->EGPMB 7ENF 2>OBME>GN&*JINPH>?GBN 1494 #=&3$ *JHKGBOBA )R +>OB

7,+,+ ( JfS`VSdV =ag`VSf[a`e @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

7,+,+ ( JfS`VSdV =ag`VSf[a`e @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

7,+,+ ( JfdgUfgdS^ @`fWd[ad NS^^e # JfdgUfgdS^ JfWW^ 9a^g_`e @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

7,+.+ ( JfS`VSdV J^ST a` >dSVW @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

7,+.+ ( JfS`VSdV J^ST a` >dSVW @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

8,+-+ ( IaaX ;WU] @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

8,+-+ ( IaaX ;dS[` IaaX ;dS[` eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad ;dS[` J`S]W' Jf[XX 8dgeZ E

8,+-+ ( IaaX ;dS[`

@`ebWUf S`V U^WS` agf S`k VWTd[e Se `WWVWV' UZWU] S^^ eWS^e iZWdW VdS[` bW`WfdSfWe daaX 

efdgUfgdW' W`egdW X^SeZ[`Y' [X S`k' [e [` YaaV dWbS[d eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad ;dS[` J`S]W' Jf[XX 8dgeZ E

8,+-+ ( IaaX ?SfUZ IaaX ?SfUZ eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX ?SfUZ @`ebWUf daaX eWS^e eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX ?SfUZ KWef S`V [`ebWUf Vaad eWS^e eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX ?SfUZ KWef S`V [`ebWUf Vaad ^SfUZ eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX ?SfUZ CgTd[USfW \a[`fe S`V _ah[`Y bSdfe eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX ?SfUZ GS[`f S`V bSfUZ Vaad' Se `WWVWV) eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad

CgTd[USfW' Kaa^ JWf' i[dW 

TdgeZ' GS[`f$Se dWcg[dWV% E

8,+-+ ( IaaX JfSU]e*MW`fe

9ZWU] iZWdW fZW efSU]*hW`f Ua``WUfe fa daaX egdXSUW Xad UdSU]e' Se iW^^ Se UZWU][`Y Xad UdSU]WV 

eWS^S`fe S`V _[ee[`Y dS[` Ua^^Sde ad hW`f USbe) eW_[(S``gS^^k / Zagde 8g[^V[`Y FbWdSfad D[`ad E7 E

8,+-+ ( IaaX JkefW_e @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

8,+-+ ( IaaX JkefW_e 9a_bdWZW`e[hW daaX [`ebWUf[a` eZag^V TW Ua_b^WfWV Tk S cgS^[X[WV daaX [`ebWUfad) Caa][`Y Xad*Sf5 S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e 8^[efWd[`Y S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e GdWeegdW d[VYWe*UdSU]e S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e =[eZ(_agfZ[`Y S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e Gg`UfgdWe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e Jba`Yk daaX egdXSUWe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e Ga`V[`Y S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e ;dS[`e S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e <ShWefdagYZe S`V ;ai`ebagfe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e J]k^[YZfe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e ?SfUZWe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e IaaX iS^^e*9Sb =^SeZ[`Ye*8SeW X^SeZ[`Ye S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e @`hSe[hW b^S`f YdaifZ S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e JfSU]e S`V MW`fe S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e 9Z[_`Wke S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

5B>@B 7EQBM 7BDEJI>G +ENOME@O 525 9>NFEID % 9>OB *MBBF **

$CB@63D #BR �����

$2>6 � B7 �� 
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5B>@B 7EQBM 7BDEJI>G +ENOME@O 525 9>NFEID % 9>OB *MBBF **

8,+-+ ( IaaX JkefW_e =^SeZ[`Y S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8,+-+ ( IaaX JkefW_e DSea`dk S``gS^^k 3 Zagde MW`Vad DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

8-+,+ ( <jfWd[ad NS^^e @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DS\ad E7 E

8-+-+ ( <jfWd[ad N[`Vaie @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DaVWdSfW E7 E

8-+.++, ( <jfWd[ad ;aad ?SdViSdW M[egS^ @`ebWUf[a` aX S^^ Ua_ba`W`fe' YdWSeW Z[`YWe S`V [`ebWUf Vaad U^aeWde Xad bdabWd abWdSf[a` cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++, ( <jfWd[ad ;aade M[egS^ @`ebWUf[a` aX S^^ Ua_ba`W`fe' YdWSeW Z[`YWe S`V [`ebWUf Vaad U^aeWde Xad bdabWd abWdSf[a` cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++, ( <jfWd[ad ;aade 7V\gef Vaad ebWWV Se `WWVWV cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade 7V\gef Vaad ebWWV Se `WWVWV cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade M[egS^ @`ebWUf[a` aX S^^ Ua_ba`W`fe' YdWSeW Z[`YWe S`V [`ebWUf Vaad U^aeWde Xad bdabWd abWdSf[a` cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade 9ZWU] S^^ Z[`YWe Xad bdabWd abWdSf[a` cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade 9^WS` S^^ Z[`YWe S`V ^gTd[USfW Se dWcg[dWV cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade 7V\gef Vaad ebWWV Se `WWVWV cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade CgTd[USfW Vaad U^aeWd Se `WWVWV cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade UZWU] ^SfUZ abWdSf[a` S`V SV\gefe Se `WWVWV cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++- ( >^SlWV ;aade @`ebWUf XdS_We Xad bdabWd S^[Y`_W`f cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad CgTd[US`f' faa^eWf E

8-+.++. ( FhWdZWSV ;aade  

@`ebWUf5 7^^ da^^Wde' TWSd[`Ye' UST^We' UZS[`e' eZSXf' fdSU] S`V ZSdViSdW) 7^^ eSXWfk Wcg[b_W`f S`V 

dW^SfWV Ua`fda^e)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

7V\gef5 7^^ ebd[`Y Uag`fWdTS^S`UW SeeW_T^[We' ^WhW^ aX Vaad' fdSU] ebSU[`Y)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

CgTd[USfW5 9ag`fWdTS^S`UW eZSXf TWSd[`Ye' da^^Wde' Z[`YWe' UZS[` Za[efe' TWSd[`Ye S`V V[eUa``WUf)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

K[YZfW`5 ?SdViSdW [`U^gV[`Y Z[`YWe' Uagb^[`Ye' Vdg_e' fdSU] TdSU]Wfe S`V ZS`YWde       

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

@`ebWUf5 FbWdSfad TWSd[`Ye' V[eUa``WUf ^[`]SYW S`V dabWe S`V UZS[` Za[ef SeeW_T^[We)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

7V\gef5 9^gfUZ' TdS]W S`V [̂_[f SeeW_T^[We)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

CgTd[USfW5 8WSd[̀ Ye' UZS[`e' YWSd dWVgUWde' V[eUa``WUfe S`V b[haf ba[`fe)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

K[YZfW`5 JbdaU]Wfe' TdS]W ea^W`a[Ve' VdSi(Sd_e S`V Zaa](gb)                                                

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P
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8-+.++. ( FhWdZWSV ;aade  

@`ebWUf5 ?a^V Vai` g`[f' ebd[`Ye' e^[VW TSd' dWSd Z[`YWe' ^[b SeeW_T^k' ZkVdSg^[U ZaeWe S`V 

Ua``WUf[a`e)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

7V\gef5 ;WU] Uag`fWdTS^S`UWe' ^[b SeeW_T^k' Za^V Vai` g`[f S`V ^[̀ ]SYW)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

CgTd[USfW5 7^^ b[haf ba[`fe' dWSd Z[`YWe' ^[b Z[`YW S`V eZSXf) 9^WS` VaU] b[f)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

8-+.++. ( FhWdZWSV ;aade  

K[YZfW`5 C[`]SYW XSefW`Wd S`V UST^W U^S_be)

cgSdfWd^k / Zagde ;aad KWUZ`[U[S` D[`ad

8W^fe' Kaa^eWf' Ma^f_WfWd' 

Jbd[̀ Ye' CgTd[US`f' afZWd 

ebWU[S^[lWV  Wcg[b_W`f 

bdah[VWV Tk hW`Vad P

9,+,+ ( GSdf[f[a`e ( >W`WdS^ @`ebWUf S^^ _ah[`Y bSdfe S`V ^gTd[USfW Se `WWVWV eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ^gTd[US`f E

9,+,+ ( GSdf[f[a`e ( >W`WdS^ K[YZfW` S^^ Z[`YWe Se `WWVWV eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ^gTd[US`f E

9,+,+ ( GSdf[f[a`e ( >W`WdS^ <`egdW S^^ fdSU]e SdW S^[Y`WV S`V XdWW Xda_ VWTd[e eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ^gTd[US`f E

9,+,+ ( GSdf[f[a`e ( >W`WdS^ KWef abWdSf[a` eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ^gTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 9ZWU] S^^ Z[`YWe Xad bdabWd abWdSf[a` cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 9^WS` S^^ Z[`YWe S`V ^gTd[USfW Se dWcg[dWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 7V\gef Vaad ebWWV Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade CgTd[USfW Vaad U^aeWd Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade UZWU] ^SfUZ abWdSf[a` S`V SV\gefe Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade @`ebWUf XdS_We Xad bdabWd S^[Y`_W`f cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 9ZWU] S^^ Z[`YWe Xad bdabWd abWdSf[a` cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 9^WS` S^^ Z[`YWe S`V ^gTd[USfW Se dWcg[dWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 7V\gef Vaad ebWWV Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade CgTd[USfW Vaad U^aeWd Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade UZWU] ^SfUZ abWdSf[a` S`V SV\gefe Se `WWVWV cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade @`ebWUf XdS_We Xad bdabWd S^[Y`_W`f cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade KWef W_WdYW`Uk Vaad dW^WSeW $e^[V[`Y Vaad% cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++, ( JfS`VSdV @`fWd[ad ;aade 9^WS` S`V fWef Sgfa_Sf[U eW`eade $e^[V[`Y Vaad% cgSdfWd^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade 9ZWU] S^^ Z[`YWe Xad bdabWd abWdSf[a` _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade 9^WS` S^^ Z[`YWe S`V ^gTd[USfW Se dWcg[dWV _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade 7V\gef Vaad ebWWV Se `WWVWV _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade CgTd[USfW Vaad U^aeWd Se `WWVWV _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade UZWU] ^SfUZ abWdSf[a` S`V SV\gefe Se `WWVWV _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++. ( =[dW ;aade @`ebWUf XdS_We Xad bdabWd S^[Y`_W`f _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% KWef abWdSf[a` aX Tgffa`e S`V eW`eade _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% <`egdW S^^ iSd`[`Y*USgf[a` e[Y`e SdW [` b^SUW S`V h[e[T^W _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% KWef S^^ ei[fUZWe S`V "a`*aXX" Xg`Uf[a`e ( W`egdW Vaad abW`e _S`gS^^k iZW` aXX _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% @`ebWUf S^^ [`fWd`S^ _afade' U^WS`' dW_ahW Vgef S`V VWTd[e S`V ^gTd[USfW Se dWcg[dWV _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% @`ebWUf S^^ W^WUfd[US^ Ua``WUf[a`e i[fZ[` _afad Zage[`Y _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% <`egdW S^^ X[jfgdWe SdW eWUgdW' f[YZfW` Se dWcg[dWV) _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% CgTd[USfW Vaad Sd_ _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+-++2 ( @`fWd[ad ;aad ?SdViSdW $Vaad abW`Wde% 9ZWU] ebWWV S`V SV\gef Se dWcg[dWV' Se bWd 7EJ@ *8?D7 7,01),4 _a`fZ^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+.++, ( NSeZdaa_ GSdf[f[a`e 9ZWU] S^^ iS^^ S`UZade' f[YZfW` Se dWcg[dWV eW_[(S``gS^^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+.++, ( NSeZdaa_ GSdf[f[a`e 9ZWU] Vaad Z[`YWe S`V ^SfUZWe' SV\gef S`V ^gTd[USfW Se dWcg[dWV eW_[(S``gS^^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+.++, ( NSeZdaa_ GSdf[f[a`e @`ebWUf Xad e[Y`e aX dgef ( bSfUZ S`V bS[`f Se dWcg[dWV eW_[(S``gS^^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' CgTd[US`f E

9,+.++3 9ag`fWde ( 9ag`fWde # 9ST[`Wfe @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f D[`ad E7 E

9.+,+ ( GS[`f[`Y fa NS^^e @`ebWUf GS[`fWV egdXSUWe' bSfUZ S`V bS[`f Se dWcg[dWV fa _WWf Tg[^V[`Y efS`VSdVe) eW_[(S``gS^^k / Zagde 9^WS`Wd D[`ad E7 E

9.+,+ ( GS[`f[`Y fa NS^^e @`ebWUf UW[^[`Y SdWSe Xad e[Y`e aX ^WS]e ( [`hWef[YSfW [X Xag`V eW_[(S``gS^^k / Zagde 9^WS`Wd D[`ad E7 E

9.+,+ ( GS[`f[`Y fa NS^^e GSfUZ S`V bS[`f SdWSe aX VS_SYW Se dWcg[dWV fa _WWf Tg[^V[`Y efS`VSdVe eW_[(S``gS^^k / Zagde 9^WS`Wd D[`ad E7 E
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9.+,+ ( NaaV Jfd[b' iSj S`V ba^[eZ ( Se dWcg[dWV) cgSdfWd^k / Zagde 9^WS`Wd D[`ad

9^WS`[`Y DSfWd[S^e' 

NSj*Ga^[eZ' NSj[`Y 

DSUZ[`W E

9.+-+ ( 9SdbWf[`Y KZadagYZ^k hSUgg_ iWW]^k / Zagde 9^WS`Wd D[`ad MSUgg_ E

9.+-+ ( 9SdbWf[`Y Jbaf U^WS` S`V ^ai STeadbf[a` eUdgTT[`Y _a`fZ^k / Zagde 9^WS`Wd D[`ad 9SdbWf JfWS_Wd' hSUgg_ E

9.+-+ ( 9SdbWf[`Y ;WWb ?af NSfWd <jfdSUf[a` eW_[(S``gS^^k / Zagde 9^WS`Wd D[`ad 9SdbWf JfWS_Wd' hSUgg_ E

9.+-+ ( K[^W =^aad =[`[eZWe Jfd[b' iSj S`V ba^[eZ ( Se dWcg[dWV) cgSdfWd^k / Zagde 9^WS`Wd D[`ad

NSj[`Y DSUZ[`W' NSj 

S`V Jfd[bb[`Y SYW`f E

9.+-+ ( M[`k^ =^aad K[^We Jfd[b' iSj S`V ba^[eZ ( Se dWcg[dWV) cgSdfWd^k / Zagde 9^WS`Wd D[`ad

NSj[`Y DSUZ[`W' NSj 

S`V Jfd[bb[`Y SYW`f E

;-+,++, ( NSfWd U^aeWfe @`ebWUf Xad ^WS]e' X^geZ Xg`Uf[a` S`V U^WS`^[`Wee VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++, ( NSfWd U^aeWfe NSfWd ^[`We ( @`ebWUf Xad TdWS]e UdSU]e ad ^WS]e VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++, ( NSfWd U^aeWfe MSUgg_ ^[`We ( @`ebWUf Xad [_bdabWd abWdSf[a`e S`V [`ebWUf W^Tai Xad CWS][`Y VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++, ( NSfWd U^aeWfe JWSf ( @` [`ebWUf Xad TdWS]e UdSU]e ad eb^[`fWde S`V W`egdW S^^ ZSdViSdW [e f[YZf _a`fZ^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++- ( Ld[`S^e @`ebWUf Xad ^WS]e' X^geZ Xg`Uf[a` S`V U^WS`^[`Wee _a`fZ^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++- ( Ld[`S^e 9ZWU] NSfWd X^ai*bdWeegdW Ua`V[f[a`e) VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++- ( Ld[`S^e @`ebWUf USb S`V bSdf Ua`V[f[a`e) VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++- ( Ld[`S^e 9ZWU] abWdSf[a` S`V eWff[`Ye aX Sgfa_Sf[Ue X^geZ _WfWde' UZS`YW TSffWd[We Se dWcg[dWV) _a`fZ^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+,++/ ( J[`]e @`ebWUf Xad UdSU]e' fSb Xg`Uf[a` S`V U^WS`^[`Wee _a`fZ^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf E

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be M[egS^ [`ebWUf[a` iWW]^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f E

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be @`ebWUf S^^ _ag`f[̀ Ye' W`egdW f[YZf S`V eWUgdW iWW]^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[̀ ad Kaa^eWf' X[^fWde' ^gTd[US`f E

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 9ZWU] Xad h[TdSf[a`e iWW]^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f E

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be MWd[Xk bdWeegdWe a` YSgYWe cgSdfWd^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be M[egS^ [`ebWUf[a` cgSdfWd^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 9ZWU] Xad h[TdSf[a`e cgSdfWd^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be MWd[Xk bdWeegdWe a` YSgYWe cgSdfWd^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' X[^fWde' ^gTd[US`f P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be KWef S`k eZgf(aXXe ad eSXWfk XWSfgdWe cgSdfWd^k ,+(-+ _[`gfWe 8g[^V[`Y FbWdSfad D[̀ ad Kaa^eWf' X[^fWde' ^gTd[US`f P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 
M[egS^ [`ebWUf[a`

eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 
9ZWU] Xad h[TdSf[a`e

eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 
MWd[Xk bdWeegdWe a` YSgYWe

eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 9ZWU] fZW Ua`V[f[a` aX fZW _afad fZdagYZ fW_bWdSfgdW ad h[TdSf[a` S`S^ke[e fa SeegdW ^a`Y ^[XW) eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 
KWef S`k eZgf(aXXe ad eSXWfk XWSfgdWe

eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( ;a_Wef[U NSfWd ;[efd[Tgf[a` Gg_be 
9ZS`YW ad [`ebWUf S`k X[^fWde

eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd D[`ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;-+-++, ( G[bWe 7`V =[ff[`Ye @`ebWUf[a` fZdagYZ 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde YdWSfWd fZS` , VSk 9a`eg^fS`f DaVWdSfW E7 E

;-+-++. ( 9ZW_[US^ KdWSf_W`f JkefW_ KZ[e fZW iSfWd eaXfW`Wd ( `afWV TW^ai eW_[(S``gS^^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad E7 E

;-+-++. ( 9ZW_[US^ KdWSf_W`f JkefW_ KZ[e fZW iSfWd eaXfW`Wd ( `afWV TW^ai eW_[(S``gS^^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad E7 E

;-+-++. ( NSfWd JaXfW`Wd 9ZWU] JS^f CWhW^e iWW]^k 0(,+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd FhWdS^^ NSfWd JaXfW`Wd JkefW_ IWh[Wi' ^aa] Xad5 T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd Igef ad Za^We [` ekefW_ T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd CWS][`Y YSe]Wfe ad afZWd e[Y`e aX iWSd ad ekefW_ _S^Xg`Uf[a` T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd @`ebWUf Td[̀ W fS`]' U^WS` Se dWcg[dWV) T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd

@`ebWUf Xad JS^f 8d[VYWe ( [X Wh[VW`f' W_bfk fZW fS`]' TdWS] gb eS^f Td[VYW' SVV eWhWdS^ YS^^a`e aX 

Zaf iSfWd fa V[eea^hW fZW eS^f)  F`UW V[eea^hWV fgd` ekefW_ TSU] a` fa geW gb Td[`W ^WXf ahWd Xda_ 

Td[VYW) T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd

=^geZ agf fZW IWe[` 8WV ( ge[`Y fZW SbbdWU[SfW U^WS`Wd VWe[Y`SfWV Tk _S`gXSUfgdWd S`V Xa^^ai 

[`efdgUf[a`e bdah[VWV [` F#D _S`gS^) T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-++. ( NSfWd JaXfW`Wd 9^WS` MW`fgd[ MS^hW ( ge[`Y _[^V VWfWdYW`f' dW_ahW bSdfe SdW U^WS` Tk ZS`V S`V dWb^SUW) T[(_a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad JS^f GW^^Wfe' faa^eWf E

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 9ZWU] KZWd_aefSf =g`Uf[a`5 cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N CWf iSfWd ZWSfWd Ua_b^WfW^k ZWSf fa S VWe[Y`SfWV fZWd_aefSf eWff[`Y) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 7XfWd fZWd_aefSf eSf[eX[We $fZSf [e' iZW` fZW fZWd_aefSf SUfgS^^k U^[U]e aXX%' VdSi iSfWd Xda_ ZWSfWd) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P
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;-+-+-, ( <^WUfd[U IWe[efS`f ;?N

9a_bSdW iSfWd fW_bWdSfgdW aX VdSi` iSfWd fa fZW fW_bWdSfgdW eWff[`Y aX fZW fZWd_aefSf iZW` [f 

eSf[eX[We) Ead_S^ hSd[Sf[a` TWfiWW` fZW fia ba[`fe [e Sbbdaj[_SfW^k & 0m=) IWb^SUW [X agfe[VW fZ[e 

dS`YW) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 9ZWU] GdWeegdW dW^[WX MS^hW =g`Uf[a`5 cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N

C[Xf fWef ^WhWd a` dW^[WX hS^hW S`V ^Wf iSfWd dg` fZdagYZ hS^hW Xad S bWd[aV aX Sbbdaj[_SfW^k ,+ 

eWUa`Ve) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N @`ebWUf W^W_W`f X^S`YW Xad ^WS]SYW Se Xa^^aie5 cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N JZgf aXX GaiWd Jgbb^k) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N IW_ahW W^W_W`f Zage[`Y UahWd) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N M[egS^^k [`ebWUf ZWSf[`Y W^W_W`f YSe]Wf Xad Wh[VW`UW aX ^WS]e) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 9ZWU] Xad ^aaeW W^WUfd[US^ Ua``WUf[a`e) K[YZfW` Se `WUWeeSdk) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N =^geZ fS`] Se Xa^^aie5 S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N JZgf aXX baiWd egbb^k) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 9^aeW hS^hW a` Zaf iSfWd agf^Wf b[b[`Y) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N FbW` hS^hW a` VdS[` b[b[`Y) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N

9a^V iSfWd [`^Wf ^[`W bdWeegdW i[^^ TW efda`Y W`agYZ fa X^geZ eWV[_W`f Xda_ fZW Taffa_ aX fZW fS`] 

agf fZdagYZ fZW VdS[`) CWf iSfWd dg` Xad .(/ _[`gfWe) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N 9^aeW VdS[` hS^hW) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N FbW` Zaf iSfWd hS^hW) S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+-+-, ( <^WUfd[U IWe[efS`f ;?N Kgd` baiWd egbb^k FE S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad Kaa^eWf' ha^f_WfWd P

;-+.++/ ( JS`[fSdk Jg_b Gg_b M[egS^ [`ebWUf[a`' UZWU] Xad ^WS]e iWW]^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 9ZWU] Xad h[TdSf[a`e iWW]^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b MWd[Xk bdWeegdWe a` YSgYWe SdW i[fZ[` baefWV ^[_[fe iWW]^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b M[egS^ [`ebWUf[a`' UZWU] Xad ^WS]e cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 9ZWU] Xad h[TdSf[a`e cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b MWd[Xk bdWeegdWe a` YSgYWe SdW i[fZ[` baefWV ^[_[fe cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b KWef S`k eZgf(aXXe ad eSXWfk XWSfgdWe cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 9ZWU] W^WUfd[US^ UadVe' b^gYe S`V Ua``WUf[a`e eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 7Uf[hSfW X^aSf ei[fUZWe S`V UZWU] bg_be Xad bdabWd abWdSf[a`) eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b CgTd[USfW bg_be Se dWcg[dWV) eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b @`ebWUf bSU][`Y S`V f[YZfW` Se dWcg[dWV) eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 9ZWU] bg_be Xad _[eS^[Y`_W`f S`V TWSd[̀ Ye Xad ahWdZWSf[`Y eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b 9^WS` agf fdSeZ Xda_ eg_b Taffa_) eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk Jg_b Gg_b KWef S`V dg` bg_b eW_[(S``gS^^k ,+(-+ _[`gfWe G^g_TWd DS\ad Kaa^eWf' CgTd[US`f E

;-+.++/ ( JS`[fSdk NSefW

FbW` fZW [`fWdUWbfad' S`V egUf[a` aXX fZW fab ^SkWd aX YdWSeW ge[`Y S iWf(Vdk hSUgg_ ad Tk 

eUaab[`Y _S`gS^^k) F`UW dW_ahWV' b^SUW [` S` Sbbdabd[SfW efadSYW Ua`fS[`Wd Xad ^SfWd V[ebaeS^) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW IW_ahW TSXX^W S`V eUdSbW XSf*a[^ aXX fZW TSXX^W [`fa fZW eS_W efadSYW Ua`fS[`Wd)         _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW JgUf[a` agf fZW ea^[Ve Sf fZW Taffa_ aX fZW [`fWdUWbfad S`V b^SUW [f [` fZW efadSYW Ua`fS[`Wd) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW JgUf[a` agf S`k iSfWd' S`V V[eUSdV) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW

KZadagYZ^k U^WS` S^^ Xagd e[VWe S`V Taffa_ aX [`fWdUWbfad ge[`Y XdWeZ iSfWd' S`V S eUdSb[`Y faa^) 

I[`eW agf i[fZ U^WS` iSfWd S`V egUf[a` a`W ^Sef f[_W) G^SUW S^^ iSefW [` fZW bdabWd efadSYW 

dWUWbfSU^W Xad ^SfWd V[ebaeS^) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW

<`egdW fZSf fZW [`^Wf' agf^Wf S`V S[d dW^[WX badfe SdW U^WS` S`V U^WSd S`V fZSf S^^ [`fWd`S^ 

Ua_ba`W`fe SdW iad][`Y bdabWd^k) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW

GdabWd^k dW[`efS^^ S^^ eWS^e' dWb^SU[`Y S`k fZSf SdW VS_SYWV' ad UdSU]WV) JWUgdW^k XSefW` fZW UahWd 

S`V X[^^ fZW YdWSeW [`fWdUWbfad i[fZ U^WS` iSfWd fa W`egdW _Sj[_g_ WXX[U[W`Uk) _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+.++/ ( JS`[fSdk NSefW <`egdW fZSf kag ad fZW ZSg^Wd dWUadV S^^ _S[`fW`S`UW' U^WS`[`Y' S`V [`ebWUf[a` aX kagd [`fWdUWbfad)  _a`fZ^k .+(1+ _[`gfWe G^g_TWd DS\ad

Kaa^eWf' eUSdbWd' iWf(hSU' 

U^WS`[`Y SYW`f) E

;-+/++, ( IS[` NSfWd ;dS[`SYW 9ZWU] Xad e[Y`e aX ^WS]e S`V ad b[bW VS_SYW S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DaVWdSfW

Kaa^eWf' bSfUZ[`Y 

fSbW*_SfWd[S^e) E

;.+,++- ( >Se Jgbb^k JkefW_ @`ebWUf S^^ Ua``WUfe Xad e[Y`e aX VS_SYW S`V ad ^WS]e S``gS^^k 3 Zagde >Se KWUZ`[U[S` DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;.+,++- ( >Se Jgbb^k JkefW_

@`ebWUf S^^ eZgf aXX hS^hWe' WjWdU[eW fa Ua`X[d_ abWdSf[a` $W`egdW egbb^[WV Wcg[b_W`f [e eZgf 

Vai`% S``gS^^k 3 Zagde >Se KWUZ`[U[S` DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;.+,++- ( >Se Jgbb^k JkefW_ @`ebWUf _WfWd Xad S`k fS_bWd[`Y S``gS^^k 3 Zagde >Se KWUZ`[U[S` DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E
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;.+,++- ( >Se Jgbb^k JkefW_ W`egdW S^^ daaX egbbadf b[Wde ZShW `af eZ[XfWV) S``gS^^k 3 Zagde >Se KWUZ`[U[S` DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;.+,++- ( >Se Jgbb^k JkefW_ bS[`f S`V bSfUZ S`k b[bW ^[`We eZai[`Y e[Y`e aX dgef[`Y) S``gS^^k 3 Zagde >Se KWUZ`[U[S` DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;.+-++. =gd`SUWe 9ZWU] abWdSf[`Y bdWeegdWe eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe 9ZWU] abWdSf[a` aX Ua`VW`eSf[a` ekefW_ eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe JSXWfk fWef Xad USdTa` _a`aj[VW $9F% eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe 9ZWU] fW_bWdSfgdWe SUdaee S[d ZS`V^Wd eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe @`ebWUf Xad ZSlSdVage VWTd[e [` fZW UZ[_`Wk X^gW eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe 9ZWU] g`[f [e abWdSf[`Y fa _S`gXSUfgdWdne ebWU[X[USf[a`e eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe 9ZWU] XS` TW^f S`V bWdXad_ dWcg[dWV SV\gef_W`fe eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+-++. =gd`SUWe KWef g`[f Tk bgff[`Y [f fZdagYZ S Xg^^ abWdSf[a` UkU^W eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' X[^fWde' TW^fe' 

TdgeZ P

;.+/++, ( ;gUfe

;WbW`V[`Y a` fZW geW aX fZW XSU[^[fk' VgUf U^WS`[`Y Tk S UWdf[X[WV hW`Vad $E7;97%)  9^WS`[`Y aX 

VgUf ekefW_e US` TW Ua_b^WfWV Se bSdf aX YaaV [`Vaad S[d cgS^[fk _S`SYW_W`f) 0 kWSde 3 Zagde 8g[^V[`Y FbWdSfad D[`ad E7 E

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y ;dS[` Uaa^[`Y Ua[^e6 T^ai Vai` fa dW_ahW _a[efgdW6 dWX[^^ i[fZ S`f[XdWWlW S`V iSfWd ea^gf[a`6 VdS[` eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y @`ebWUf i[d[`Y Xad VWfWd[adSf[a`6 K[YZfW` W^WUfd[US^ Ua``WUf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y

M[egS^^k [`ebWUf V[eUa``WUf ei[fUZWe S`V efSdfWde Xad Tda]W` bSdfe' Ua`fSUf SdU[`Y ad S`k Wh[VW`UW 

aX ahWdZWSf[`Y eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9^WS` S[d [`fS]W S`V eUdWW`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] VS_bWde S`V eWS^e Xad V[df SUUg_g^Sf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] VS_bWd _afade S`V ^[`]SYW Xad bdabWd abWdSf[a` eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWb^SUW X[^fWde eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] TW^fe Xad iWSd6 SV\gef fW`e[a` ad S^[Y`_W`f S`V dWb^SUW iZW` `WUWeeSdk eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9^WS` XS` S`V _afad6 eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] XS` T^SVWe Xad UdSU]e ad WjUWee[hW iWSd eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y CgTd[USfW XS` S`V _afad [X dWcg[dWV eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] S^^ _afade' TW^fe' bg^^Wke' eZSXfe' WfU) Xad S^[Y`_W`f eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y

9ZWU] V[dWUf Vd[hW Uagb^[`Ye Xad S^[Y`_W`f S`V f[YZf`Wee aX SeeW_T^k) 9ZWU] X^Wj[T^W Uagb^[`Ye Xad 

S^[Y`_W`f S`V iWSd) eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] XS` Xad h[TdSf[a` ad WjUWee[hW `a[eW) eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] XS` IGD SYS[`ef VWe[Y` ebWU[X[USf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9^WS` ZWSf[`Y Ua[^e S`V UZWU] Xad ^WS]e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y LeW X[` Ua_T fa efdS[YZfW` Ua[^ X[`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y FbWdSfW g`[f ( 9ZWU] S^^ Ua`fda^e S`V XdWWlW bdafWUf[a` eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWUadV agfe[VW S_T[W`f S[d fW_bWdSfgdW5                         RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P
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;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWUadV ZWSf[`Y Ua[^ W`fWd[̀ Y iSfWd fW_bWdSfgdW5             RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWUadV ZWSf[`Y Ua[^ ^WSh[̀ Y iSfWd fW_bWdSfgdW5              RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWUadV dWfgd` S[d fW_bWdSfgdW5                                        RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWUadV egbb^k S[d fW_bWdSfgdW5                                       RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y 9ZWU] =S` Dafad 7_be5       ISfWVRRRRRRR 7UfgS^ RRRRRRRR eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' ?WSf[`Y IWefadW baiWd S`V bdabWd abWdSf[`Y _aVW Se `WWVWV eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y =^geZ S`V U^WS` Ua`VW`eSfW bS`e S`V VdS[`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y @`ebWUf i[d[`Y Xad VWfWd[adSf[a`6 K[YZfW` W^WUfd[US^ Ua``WUf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 

M[egS^^k [`ebWUf V[eUa``WUf ei[fUZWe S`V efSdfWde Xad Tda]W` bSdfe' Ua`fSUf SdU[`Y ad S`k Wh[VW`UW 

aX ahWdZWSf[`Y eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9^WS` S[d [`fS]W S`V eUdWW`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] VS_bWde S`V eWS^e Xad V[df SUUg_g^Sf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] VS_bWd _afade S`V ^[`]SYW Xad bdabWd abWdSf[a` eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWb^SUW X[^fWde eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] TW^fe Xad iWSd6 SV\gef fW`e[a` ad S^[Y`_W`f S`V dWb^SUW iZW` `WUWeeSdk eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9^WS` XS` S`V _afad6 eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] XS` T^SVWe Xad UdSU]e ad WjUWee[hW iWSd eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] TWSd[`Y Ua^^Sd eWf eUdWie a` XS` eZSXf Xad f[YZf`Wee eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y CgTd[USfW XS` S`V _afad [X dWcg[dWV eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] S^^ _afade' TW^fe' bg^^Wke' eZSXfe' WfU) Xad S^[Y`_W`f eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 

9ZWU] V[dWUf Vd[hW Uagb^[`Ye Xad S^[Y`_W`f S`V f[YZf`Wee aX SeeW_T^k) 9ZWU] X^Wj[T^W Uagb^[`Ye Xad 

S^[Y`_W`f S`V iWSd) eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] XS` Xad h[TdSf[a` ad WjUWee[hW `a[eW) eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] XS` IGD SYS[`ef VWe[Y` ebWU[X[USf[a`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9^WS` Uaa^[`Y Ua[^e S`V UZWU] Xad ^WS]e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y LeW X[` Ua_T fa efdS[YZfW` Ua[^ X[`e eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y FbWdSfW g`[f ( 9ZWU] S^^ Ua`fda^e S`V XdWWlW bdafWUf[a` eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWUadV agfe[VW S_T[W`f S[d fW_bWdSfgdW5                         RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWUadV Uaa^[`Y Ua[^ W`fWd[`Y iSfWd fW_bWdSfgdW5             RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWUadV Uaa^[`Y Ua[^ ^WSh[̀ Y iSfWd fW_bWdSfgdW5              RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWUadV dWfgd` S[d fW_bWdSfgdW5                                        RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWUadV egbb^k S[d fW_bWdSfgdW5                                       RRRRRR= eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P
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;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y 9ZWU] =S` Dafad 7_be5       ISfWVRRRRRRR 7UfgS^ RRRRRRRR eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWb^SUW S`k UahWde dW_ahWV S`V U^WS` SdWS eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++, 7[d ;[efd[Tgf[a`' 9aa^[`Y IWefadW baiWd S`V bdabWd abWdSf[`Y _aVW Se `WWVWV eW_[(S``gS^^k ,(- Zagde ?M79 KWUZ DaVWdSfW

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;.+/++- ( <jZSgef JkefW_e @`ebWUfWV Se GSdf aX 897 S``gS^^k 3 Zagde 9a`eg^fS`f D[`ad E7 E

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` U^WS` S`V VWYdWSeW S^^ ZaaV S`V X[^fWde' Se dWcg[dWV VS[^k .+(1+ _[`gfWe 9^WS`Wd D[`ad

9^WS`[`Y SYW`f' U^WS` 

dSYe E

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9^WS` agf YdWSeW Ua^^WUf[a` Ugbe VS[^k .+(1+ _[`gfWe 9^WS`Wd D[`ad

9^WS`[`Y SYW`f' U^WS` 

dSYe E

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` @`ebWUf WjfdSUfad ZaaV Xad S`k YSe ad S[d ^WS]e cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9^WS` agf VgUfiad] fa dW_ahW YdWSeW SUUg_g^Sf[a` cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9ZWU] XS` TWSd[`Ye S`V ^gTd[USfW Se dWcg[dWV cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` UZWU] XSefW`Wd f[YZf`Wee cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` UZWU] TW^f fW`e[a`' dWb^SUW*SV\gef Se dWcg[dWV cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9^WS` XS` T^SVWe i[fZ Sbbdabd[SfW YdWSeW U^WS`[`Y ea^gf[a`) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9ZWU] IaaXfab 9a`fS[`_W`f JkefW_e $IK9J% cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9^WS` S`V ad UZS`YW X[^fWde [` IK9J cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` ?aaV <jZSgef =S` 9^WS` <jZSgef JfSU]e cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S`

9ZWU] XS` TW^f fW`e[a`) 9ZWU] Xad TW^f iWSd S`V S^[Y`_W`f) IWb^SUW [X `WUWeeSdk' fa W`egdW 

bdabWd abWdSf[a`) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S`

9ZWU] Vd[hW S^[Y`_W`f' iWSd' TWSd[`Y S`V Uagb^[`Y eWSf[`Y S`V abWdSf[a`) IWbS[d S`V dWb^SUW Se 

`WWVWV) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S` 9ZWU] XS` T^SVWe) 9^WS`' dWbS[d ad dWb^SUW Se `WWVWV fa W`egdW bdabWd abWdSf[a`) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S` @X X[W^V eWdh[UWST^W ^gTd[USfW TWSd[`Ye) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S`

DWSegdW _afad S_bWdSYW ge[`Y S 9 U^S_b S`V bdaTW) @`UdWSeWV UgddW`f X^ai _Sk [`V[USfW fZSf 

TWSd[̀ Ye SdW eW[l[`Y) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S` @X fZW WjZSgef XS` [e Sgfa_Sf[US^^k Ua`fda^^WV UZWU] fZWd_aefSf abWdSf[a`) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( B[fUZW` daaXfab <jZSgef =S`

@X fZW WjZSgef XS` [e [`fWd^aU]WV i[fZ fZW abWdSf[a` aX afZWd XS` ekefW_e UZWU] eWcgW`UW aX 

Ua`fda^) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

$CB@63D #BR �����

$2>6 � B7 �� 

Page 215 of 406



;IECJMH>O '%(NNBO -PI@OEJI>G 3>HB 525 9>NF -MBLPBI@R ,NOEH>OB 9EHB 7BNJPM@B&*M>CO ->EGPMB 7ENF 2>OBME>GN&*JINPH>?GBN 1494 #=&3$ *JHKGBOBA )R +>OB

5B>@B 7EQBM 7BDEJI>G +ENOME@O 525 9>NFEID % 9>OB *MBBF **

;.+/++- ( IaaXfab WjZSgef XS` 9ZWU] U^WS`^[`Wee aX fZW XS`) 9^WS` Se dWcg[dWV) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS` 9ZWU] ei[fUZ abWdSf[a`) IWbS[d Se dWcg[dWV) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS`

9ZWU] XS` TW^f fW`e[a`) 9ZWU] Xad TW^f iWSd S`V S^[Y`_W`f) IWb^SUW [X `WUWeeSdk' fa W`egdW 

bdabWd abWdSf[a`) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS`

9ZWU] Vd[hW S^[Y`_W`f' iWSd' TWSd[`Y S`V Uagb^[`Y eWSf[`Y S`V abWdSf[a`) IWbS[d S`V dWb^SUW Se 

`WWVWV) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS` 9ZWU] XS` T^SVWe) 9^WS`' dWbS[d ad dWb^SUW Se `WWVWV fa W`egdW bdabWd abWdSf[a`) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS` @X X[W^V eWdh[UWST^W ^gTd[USfW TWSd[`Ye) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS`

DWSegdW _afad S_bWdSYW ge[`Y S 9 U^S_b S`V bdaTW) @`UdWSeWV UgddW`f X^ai _Sk [`V[USfW fZSf 

TWSd[̀ Ye SdW eW[l[`Y) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS` @X fZW WjZSgef XS` [e Sgfa_Sf[US^^k Ua`fda^^WV UZWU] fZWd_aefSf abWdSf[a`) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+/++- ( IaaXfab WjZSgef XS`

@X fZW WjZSgef XS` [e [`fWd^aU]WV i[fZ fZW abWdSf[a` aX afZWd XS` ekefW_e UZWU] eWcgW`UW aX 

Ua`fda^) cgSdfWd^k ,(- Zagde 8g[^V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_' h[TdSf[a` 

_WfWd P

;.+0++. =S` 9a[^ L`[fe GaiWd aXX fZW XS` Ua[^ g`[f) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe M[egS^^k [`ebWUf fZW agfe[VW S`V [`e[VW aX fZW g`[f) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe 

<jS_[`W fZW T^aiWd XS` Xad _ahW_W`f' iWSd S`V fWSd S`V Vgef) IW_ahW Vgef S`V V[df i[fZ S 

hSUgg_) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe 9ZS`YW fZW S[d X[^fWd) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe CgTd[USfW S^̂  fZW _ah[`Y bSdfe' WjUWbf fZW TS^^ TWSd[`Ye) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe IWb^SUW S`k Vdk' UdSU]WV ad iad` TW^fe) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe 

@X fZW _afad [e [` V[edWbS[d' eag`Ve aVV' h[TdSfWe ad [e `af abWdSf[a`S^' kag _Sk `WWV fa US^^ S 

bdaXWee[a`S^ fa ZShW [f dWb^SUWV) eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe ;aUg_W`f S^^ fZW _S[`fW`S`UW bdaUWVgdWe bWdXad_WV a` fZW Sbbdabd[SfW _S[`fW`S`UW bSbWdiad] eW_[(S``gS^^k .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++. =S` 9a[^ L`[fe 

GWdXad_ UZW_[US^ fWef[`Y aX iSfWd) KdWSf Se `WWVWV fa W`egdW bdabWd iSfWd UZW_[efdk Xad abW` 

ekefW_e) .+ _[`gfWe 8g[^V[`Y FbWdSfad D[`[_S^

Kaa^eWf' X[^fWd' ^gTd[US`f' 

^WS] fWef[`Y Wcg[b_W`f' 

TW^fe P

;.+0++/ ( <^WUfd[U 8SeWTaSdV @`ebWUf g`[f Xad g`gegS^ `a[eW S`V*ad h[TdSf[a` cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_ P

;.+0++/ ( <^WUfd[U 8SeWTaSdV 9^WS` S`V dW([`efS^^ bWd_S`W`f X[^fWde ad dWb^SUW V[ebaeST^W X[^fWde) cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_ P

;.+0++/ ( <^WUfd[U 8SeWTaSdV Gdah[VW ^gTd[USf[a`' [X `WUWeeSdk) cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_ P
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;.+0++/ ( <^WUfd[U 8SeWTaSdV 9^WS` Ua[^e Tk hSUgg_[`Y ad TdgeZ[`Y) cgSdfWd^k 0(,+ _[`gfWe 8g[̂ V[`Y FbWdSfad D[`ad

Kaa^eWf' CgTd[US`f' TW^fe' 

X[^fWde' hSUgg_ P

;/+.++, ( =[dW <jf[`Yg[eZ[̀ Y ;Wh[UWe

@`ebWUf g`[fe Xad UaddWUf bdWeegdW dWSVk' W`egdW b[`e S`V S^^ fSYe SdW gb fa VSfW S`V fZWdW SdW `a 

e[Y`e aX VS_SYW fa fZW g`[f) _a`fZ^k CWee fZS` 0 _[`gfWe 8g[^V[`Y FbWdSfad DS\ad E7 E

;/+.++, ( =[dW <jf[`Yg[eZ[̀ Y ;Wh[UWe

7``gS^^k S^^ g`[fe eZag^V TW [`ebWUfWV Tk S ^[UW`eWV eWdh[UW bdah[VWd Se bWd _g`[U[bS^' bdah[`U[S^ 

S`V XWVWdS^ X[dW UaVW ^WY[e^Sf[a` S``gS^^k CWee fZS` 0 _[`gfWe =[dW JSXWfk KWUZ DS\ad E7 E

;/+.++, ( =[dW <jf[`Yg[eZ[̀ Y ;Wh[UWe <hWdk 0 kWSde S^^ g`[fe eZag^V TW bdWeegdW fWefWV Se bWd fZW E=IG 0 kWSde CWee fZS` 0 _[`gfWe =[dW JSXWfk KWUZ DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++- ( @`fWd[ad ;[efd[Tgf[a` KdS`eXad_Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++- ( @`fWd[ad ;[efd[Tgf[a` KdS`eXad_Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++. ( DS[` Ji[fUZYWSd

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++0 ( ;[efd[Tgf[a` GS`W^e # 8dWS]Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++0 ( ;[efd[Tgf[a` GS`W^e # 8dWS]Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++0 ( ;[efd[Tgf[a` GS`W^e # 8dWS]Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+,++1 ( <`U^aeWV 9[dUg[f 8dWS]Wde

7``gS^ eZgfVai` aX W^WUfd[US^ ekefW_ [` Ua__WdU[S^ Sbb^[USf[a`e SdW dWcg[dWV Xad S^^ _S\ad 

W^WUfd[US^ ekefW_e)  KZWdW [e `af Ta[^Wd b^SfW bdaYdS_ Xad fZ[e fkbW aX _S[`fW`S`UW S`V iag^V 

VWbW`V a` S e[Y`[X[US`f `g_TWd aX XSUfade' egUZ Se e[lW aX ekefW_' Sbb^[USf[a` aX ekefW_' SYW aX 

ekefW_ fa `S_W S XWi)  7^^ Ud[f[US^ W^WUfd[US^ ekefW_ eZag^V TW _S[`fS[`WV [` SUUadVS`UW i[fZ ^aUS^ 

W^WUfd[US^ eSXWfk ^Sie S`V ^WY[e^Sf[a`e Se S^ea Se bWd  Wcg[b_W`f _S`gXSUfgdWd dWUa__W`VSf[a`e S``gS^^k 3 Zagde <^WUfd[U[S` DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad P

;0+-++, ( 8dS`UZ N[d[`Y @`ebWUf[a` Se bSdf aX 8g[^V[`Y 9a`V[f[a` 7eeWee_W`f 0 kWSde , VSk 9a`eg^fS`f D[`ad E7 P

;0+-++- ( <jfWd[ad C[YZf[`Y 9ZWU] S`V dWb^SUW Tgd`f agf Tg^Te S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

JbSdW 8g^Te' CSVVWd ad 

C[Xf P

;0+-++- ( <jfWd[ad C[YZf[`Y 9ZWU] ^[YZf[`Y ba^W Xag`VSf[a`e Xad e[Y`e aX UdSU]e ad Uaddae[a` S``gS^^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

JbSdW 8g^Te' CSVVWd ad 

C[Xf P

;0+-++- ( @`fWd[ad C[YZf[`Y <cg[b_W`f 9ZWU] S`V dWb^SUW Tgd`f agf Tg^Te _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad D[`ad

JbSdW 8g^Te' CSVVWd ad 

C[Xf P

;0+.++, ( =[dW 7^Sd_ JkefW_e 9ZWU] =[dW 7^Sd_ 79 baiWd ^S_b S`V fdagT^W ^[YZf VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad Kaa^eWf' JbSdW 8g^Te E

;0+.++, ( =[dW 7^Sd_ JkefW_e 9ZWU] fdagT^W Ua`V[f[a`e VS[^k CWee fZS` 0 _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad E7 E
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;0+.++, ( =[dW 7^Sd_ JkefW_e 9ZWU] baiWd egbb^k aX [`fWdUa``WUfWV e_a]W S^Sd_e iWW]^k CWee fZS` 0 _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad Kaa^eWf' CSVVWd ad C[Xf E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef S`V [`ebWUf X[dW S^Sd_ ekefW_ _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad E7 E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef ha[UW Ua__g`[USf[a`e ekefW_ _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad E7 E

;0+.++, ( =[dW 7^Sd_ JkefW_e MWd[Xk fdS`e_[ee[a` e[Y`S^e fa _a`[fad[`Y efSf[a` _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad E7 E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef [`fWdUa``WUfWV e_a]W S^Sd_ e[Y`S^e _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad CSVVWd ad C[Xf E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef e_a]W S^Sd_e S`V 9F S^Sd_e _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y KWUZ`[U[S` DS\ad CSVVWd ad C[Xf E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef X[dW S^Sd_ ekefW_ S``gS^^k .+(1+ _[`gfWe =[dW JSXWfk KWUZ DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef ha[UW Ua__g`[USf[a`e ekefW_ S``gS^^k .+(1+ _[`gfWe =[dW JSXWfk KWUZ DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

;0+.++, ( =[dW 7^Sd_ JkefW_e KWef [`fWdUa``WUfWV e_a]W S^Sd_ e[Y`S^e S``gS^^k .+(1+ _[`gfWe =[dW JSXWfk KWUZ DS\ad

JbWU[S^[lWV <cg[b_W`f 

Gdah[VWV Tk MW`Vad E

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf[a` aX egT_Wde[T^W bg_be _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf[a` aX [_bW^^Wde _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf[a` aX =^aSfe _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b 9^WSdS`UW aX VWTd[e S`V ad YdWSeW fZSf _Sk ZS_bWd abWdSf[a` _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf UZWU] hS^hWe Xad bdabWd hS^hW Xg`Uf[a` _a`fZ^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b NWf NW^^ U^WS`[`Y' Se Sbb^[UST^W) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b 9ZWU] S`V [`ebWUf S^^ W^WUfd[US^ Ua``WUf[a`e cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b 9ZWU] S`V KWef S^^ S^Sd_e ekefW_e S`V [`V[USfad ^[YZfe cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b >dWSeW bg_be S`V Vd[hW^[`We' Se Sbb^[UST^W) cgSdfWd^k .+(1+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b KWef ?kVdaefSf[U 7^Sd_ S``gS^^k ,(- Zagde G^g_TWd DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf dafSf[`Y <^W_W`f S``gS^^k ,(- Zagde G^g_TWd DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b DWSegdW egUf[a`e S`V V[eUZSdYW ZWSV S``gS^^k ,(- Zagde G^g_TWd DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b @`ebWUf UZWU] hS^hWe Xad bdabWd hS^hW Xg`Uf[a` S``gS^^k ,(- Zagde G^g_TWd DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P

>.+-+ ( JS`[fSdk C[Xf Gg_b 9ZWU] ahWd ekefW_ abWdSf[a` ( UZWU] S`V fWef S^^ ekefW_e S``gS^^k ,(- Zagde G^g_TWd DS\ad

Kaa^eWf' =[^fWde' M[TdSf[a` 

DWfWd' CgTd[US`f' iWf(hSU P
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>.+1+-, ( =gW^ JfadSYW KS`]e ( 7TahWYdag`V @`ebWUf =gW^ fS`]*VSk fS`] _a`fZ^k .+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' fWef[`Y 

Wcg[b_W`f P

>.+1+-, ( =gW^ JfadSYW KS`]e ( 7TahWYdag`V 9ZWU] =gW^ X[^fWde(bd[_Sdk*eWUa`VSdk $UZS`YW Se `WWVWV% _a`fZ^k .+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' fWef[`Y 

Wcg[b_W`f P

>.+1+-, ( =gW^ JfadSYW KS`]e ( 7TahWYdag`V @`ebWUf =gW^ ekefW_ Ua_ba`W`fe*ZaeWe*b[b[`Y _a`fZ^k .+ _[`gfWe 8g[^V[`Y FbWdSfad DS\ad

Kaa^eWf' =[^fWde' fWef[`Y 

Wcg[b_W`f P
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Asset Photos

PRRD - Tate Creek Community Centre : 1 PRRD - Tate Creek Community Centre : 2

Page 221 of 406



Element Photos

A1020 Special Foundations A1030 Slab on Grade - 1

A1030 Slab on Grade - 2 B1010 Floor Construction - Wood - 1

B1010 Floor Construction - Wood - 2 B1010 Floor Construction - Wood - 3
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B1010 Floor Construction - Steel B1010 Floor structure - gym - 1

B1010 Floor structure - gym - 2 B1020 Roof Construction - Steel

B1020 Roof construction gym - 1 B1020 Roof construction gym - 2
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B1030 Structure - Steel B1030 Wall structure - gym - 1

B1030 Wall structure - gym - 2 B201024 Metal Siding - 1

B201024 Metal Siding - 2 B201024 Metal Siding - 3
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B201026 Wood Siding - 1 B201026 Wood Siding - 2

B201026 Wood Siding - 3 B201026 Wood Siding - 4

B201030 Cement Fiberboard Panels B202001 Windows - 1970s & 1980s - 1
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B202001 Windows - 1970s & 1980s - 2 B202001 Windows - 1970s & 1980s - 3

B202001 Windows - 2005 B203002 Solid Doors - Single - 1

B203002 Solid Doors - Single - 2 B203002 Solid Doors - Single - 3
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B203003 Solid Doors - Double - 1 B203003 Solid Doors - Double - 2

B203006 Glazed Doors - Double B203008 Roll up concession door

B301005 Gutters and Downspouts - 1 B301005 Gutters and Downspouts - 2
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B301022 Conventional - Modified Bitumen - Classrooms - 1 B301022 Conventional - Modified Bitumen - Classrooms - 2

B301022 Conventional - Modified Bitumen - Gym - 1 B301022 Conventional - Modified Bitumen - Gym - 2

B301028 Metal Roofing B302022 Hatches
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C101001 Fixed Partitions - 1 C101001 Fixed Partitions - 2

C101002 Demountable Partitions - 1 C101002 Demountable Partitions - 2

C101003 Retractable Partitions - 1 C101003 Retractable Partitions - 2
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C1010006 Glazed partitions C102002 Solid interior doors - single

C102002 Solid interior doors - Single - 2006 C102003 Solid interior door - double

C103001 Washroom Partitions C103009 Built in cabinets and millwork - 1
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C103009 Built in cabinets and millwork - 2 C103009 Millwork - trophy case

C103010 Cabinets - Kitchen - 1 C103010 Cabinets - Kitchen - 2

C103010 Cabinets - 2013 C201001 Interior Stair Construction
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C201027 Roof Access Ladders C301005 Painted Wall Covering - 1

C301005 Painted Wall Covering - 2 C301007 Acoustic Panels

C301021 Fabric wall covering C302001 Ceramic - Classrooms - 1
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C302001 Ceramic - Classrooms - 2 C302001 Ceramic - Kitchen

C302003 Wood Flooring - 1 C302003 Wood Flooring - 2

C302003 Wood Flooring - 3 C302005 Carpet - Meeting Room - 1
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C302005 Carpet - Meeting Room - 2 C302006 Vinyl Sheet - 2005

C302006 Vinyl Sheet - 2013 - 1 C302006 Vinyl Sheet - 2013 - 2

C303006 Painted Ceiling Structures - 1 C303006 Painted Ceiling Structures - 2
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C303007 Suspended Acoustic Ceiling Panels C303007 Suspended Acoustic ceiling panels - 1

C303007 Suspended Acoustic ceiling panels - 2 D201001 Water Closets

D201002 Urinals D201004 Sinks - 1
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D201004 Sinks - 2 D201003 Lavatories 2006

D201004 Sinks - kitchen - 1 D201004 Sinks - kitchen - 2

D201004 Sinks - kitchen - 3 D201004 Sinks - kitchen - 4
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D201004 Sinks - 1 D201004 Sinks - 2

D201024 Custodial Sink D202001 Domestic Water Pipes and Fittings - 1970s - 1

D202001 Domestic Water Pipes and Fittings - 1970s - 2 D202001 Domestic Water Pipes and Fittings - 2005
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D202006 Domestic Water Equipment - Booster Systems D202021 Domestic Water Tank Heaters - 1

D202021 Domestic Water Tank Heaters - 2 D203001 Sanitary Waste and Vent Piping - 1970s - 1

D203001 Sanitary Waste and Vent Piping - 1970s - 2 D203001 Sanitary Waste and Vent Piping - 2005
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D204001 Rain Water Drainage Piping and Fittings - 1970s - 1 D204001 Rain Water Drainage Piping and Fittings - 1970s - 2

D301002 Natural Gas Supply - 1 D301002 Natural Gas Supply - 2

D302008 Fuel Fired Forced Air Furnace - 1980 - 1 D302008 Fuel Fired Forced Air Furnace - 1980 - 2
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D302008 Fuel Fired Forced Air Furnace - 2005 - 1 D302008 Fuel Fired Forced Air Furnace - 2005 - 2

D302008 Fuel Fired Forced Air Furnace - 2010 - 1 D302008 Fuel Fired Forced Air Furnace - 2010 - 2

D303022 Self Contained Cooling Units D304001 Air Distribution Systems - 1970s
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D304001 Air Distribution Systems - 2005 - 1 D304001 Air Distribution Systems - 2005 - 2

D304007 Exhaust Fans D304026 Kitchen Exhaust Systems - 1

D304026 Kitchen Exhaust Systems - 2 D409021 Kitchen Suppression Systems - 1
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D409021 Kitchen Suppression Systems - 2 D409099 Fire extinguishers

D501022 Low Voltage Electrical Service - 1 D501022 Low Voltage Electrical Service - 2

D501022 Low Voltage Electrical Service - 3 D501022 - Electrical Distribution
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D501023 Electrical Panels D502002 Interior Lighting - 1970s

D502002 Interior Lighting - 2005 D502002 Interior lighting - 1981

D502021 Exterior Lighting D502022 Exit Lighting - 1970s
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D502022 Exit Lighting - 2005 D503001 Fire Alarm Systems

D509003 Emergency Lighting Systems - 1 D509003 Emergency Lighting Systems - 2

F101001 Playground Equipment - 1989 - 1 F101001 Playground Equipment - 1989 - 2
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F101001 Playground Equipment - 2011 - 1 F101001 Playground Equipment - 2011 - 2

F101004 Chain Link Fence Enclosure - 1 F101004 Chain Link Fence Enclosure - 2

F101005 Arena/Race Track - 1 F101005 Arena/Race Track - 2
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G201024 Gravel Paved Surface - Roadway G202024 Gravel Paved Surface - Parking Area - 1

G202024 Gravel Paved Surface - Parking Area - 2 G203022 Concrete Paved Surfaces

G203023 Precast Paved Surfaces - 1 G203023 Precast Paved Surfaces - 2
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G203025 Exterior Stairs (Site) - 1 G203025 Exterior Stairs (Site) - 2

G204007 Playing Fields G204009 Flagpoles

G204021 Fencing and Gates - Chain Link Fence - 1 G204021 Fencing and Gates - Chain Link Fence - 2
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G204031 Retaining Walls - Cast-in-place - 1 G204031 Retaining Walls - Cast-in-place - 2

G204031 Retaining Walls - Cast-in-place - 3 G204040 Miscellaneous Structures - Storage Barn - 1

G204040 Miscellaneous Structures - Storage Barn - 2 G204040 Miscellaneous Structures - Storage Barn - 3
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G204040 Miscellaneous Structures - Storage Barn - 4 G204040 Miscellaneous Structures - Storage Barn - 5

G204040 Miscellaneous Structures - Storage Barn - 6 G204040 Miscellaneous Structures - Rink Bldg - 1

G204040 Miscellaneous Structures - Rink Bldg - 2 G204040 Miscellaneous Structures - Rink Bldg - 3
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G204040 Miscellaneous Structures - Rink Bldg - 4 G301001 Domestic Water Storage Tank - Underground

G302001 Sanitary Waste Lagoon G306099 Other Fuel Distribution - Propane Distribution - 1

G306099 Other Fuel Distribution - Propane Distribution - 2 G402011 Light poles - 20' high - 1
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G402011 Light poles - 20' high - 2
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REPORT 

Staff Initials: Kari Bondaroff Dept. Head: Paulo Eichelberger CAO:  Shawn Dahlen Page 1 of 5 

To: Rural Budgets Administration Committee Report Number: ENV-RBAC-008 

From: Kari Bondaroff, Environmental Services Manager Date: December 17, 2020 

Subject: Charlie Lake Sewer 2021 Budgetary Considerations 
 

 
RECOMMENDATION #1:  
That the Rural Budgets Administration Committee approve a funding commitment in the amount of 
$1,500,000, payable from Electoral Area C Community Works Gas Tax, to be issued to the Charlie Lake 
sewer function – 601, for a 2021/2022 condition assessment for the Charlie Lake Waste Water Facility, 
including but not limited to the collection works, the lift station, the trucked waste facility, and the 
outfall; further, that any remaining funds be permitted to be used for immediate capital upgrade 
requirements.   
 

RECOMMENDATION #2:  
That the Rural Budgets Administration Committee recommend that the Regional Board authorize an 
amendment to “Charlie Lake Sewage Local Service Area Parcel Tax Roll Direction and Imposition Bylaw 
2195, 2015” to include an increase in parcel tax to a maximum of $250 per parcel for the Charlie Lake 
Sewer function – 601. 

 
RECOMMENDATION #3: 
That the Rural Budgets Administration Committee recommend that the Regional Board authorize an 
amendment to “Charlie Lake Sewage User Fee By-law NO.2011, 2012” to include an updated Schedule 
“A”, user fee structure, to reflect the annual inflation increases within the last 10 years for a total 
increase of 25% for each of the payment structures.    

 
BACKGROUND/RATIONALE: 
Recommendation 1 – Condition Assessment 
Within the 2019-2022 Strategic Plan of the Regional Board, the first priority is to develop a corporate 
asset management program which includes undertaking condition assessments for all PRRD owned 
assets.  To that end, a Request for Proposal (RFP) will be issued in 2021 to conduct a condition 
assessment of the Charlie Lake Sewer System.  This RFP for the proposed assessments will include:  
a. A detailed inspection of each system. 
b. An estimated costs to conduct major repairs and parts replacements. 
c. Expected timelines for major repairs and parts replacements will be provided. 

 
The results of the assessment will be used to inform budgeting for works on the appropriate sewer 
systems (see Financial Considerations for further details). 
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Recommendation 2 – Parcel Tax 
The Charlie Lake Sewer system, including the Charlie Lake Collection, Treatment, and Trucked Waste 
Facility is currently operated by Aquatech Canadian Water Services.  This contract is extended until 
November 30, 2021.  As such, this contract will be put out for request for proposals early in the spring 
of 2021 to secure the 2022-2026 operations of the facility.  For forecasting purposes, the current 
contract has a 2.5% annual increase for operations. This is the percentage increase that the parcel tax 
is being recommended to mirror.  The Charlie Lake Wastewater Contract includes operations of the 
collection system and lift station that are directly related to the parcels within the service function area.  
As well, the contract includes operations and maintenance of the treatment system and outfall which 
are also directly related to the Charlie Lake sewer service function area.  However, due to the current 
status of the bylaw, maximum parcel tax is currently set at $150/parcel and there are 483 parcels within 
the service area.  This maximizes the parcel tax at $72,450.   
 
In order to allow for an incremental increase in parcel tax to reflect the annual operational increase, 
Bylaw 2195, 2015 needs to be amended to allow for the increase.  Currently, the maximum parcel tax 
that can be requested per parcel is $150.  It is recommended that the maximum parcel tax ceiling be 
removed to allow for parcel tax to be able to fund operations appropriately. 
  
Recommendation 3 – Collection System User Fees 
User fees for the Charlie Lake Collection System have been equivalent since 2012, as shown in Bylaw 
2011, 2012, within Table 2 (See Financial Considerations).  Revenue collected from the service area for 
2018, 2019, and 20201 are as follows: $146,916, $147,240, and $147,240, respectfully.  These fees are 
directly related to the revenue required to cover the expenses related to the collection system, the lift 
station, the treatment facility, and the outfall.  The incremental increase to operational expenditures 
on an annual basis has been 2.5%.  To align with that trend, it is recommended that the user fees be 
increased by 25% to reflect this increase over the past 10 years.  Projected revenue for 2021 with a 25% 
increase to the fees would increase revenue by $36,810.  This increase would ensure funding for 
operations of the collection system, lift station, treatment facility, and outfall. In addition, these funds 
would allow for increased budgeting for capital and operational reserve funds. 
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee provide further direction. 

 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 ☒  Develop a Corporate Asset Management Program 

 
FINANCIAL CONSIDERATION(S): 
Recommendation 1 – Parcel Tax 
Parcel tax has historically fluctuated in a manner that has not been consistent with operational activities 
within the Charlie Lake collection and treatment systems.  The contractual financial allocations for the 
maintenance of these systems has increased annually by approximately 2.5%.  As such, the parcel tax 
should also increase with these expenditures in order to have enough funds to allocate to unexpected 

                                                      
1Revenue as of Dec 4, 2020 
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capital expenditures through capital reserve budgeting.  Table 1 outlines the historical parcel tax for 
the Charlie Lake sewer service area, as well as the projected parcel tax allocations moving forward from 
2021-2025.  
 
Table 1. Charlie Lake Sewer Historical and Projected Parcel Tax with a 2.5% annual increase. 

2018 2019 2020 2021 2022 2023 2024 2025 

$71,400 $69,090 $71,258 $72,450 $74,261 $76,118 $78,021 $79,971 

*It should be noted that following a successful award of the 2021-2026 Charlie Lake Sewer Operational 
Contract, the percentage increase in 2022 should reflect the contractual annual increase.  This will 
require an amendment to bylaw 2195, 2015 to allow for future increases. 
 
Recommendation 3 –User Fees 
Table 2 (next page) shows the current user fee payment structure for the Charlie Lake collection system.  
All parcels within the service area share the parcel tax fee.  However, user fees are only paid by property 
owners that are connected to the collection system.  With a 25% increase monthly charges will increase 
within the following manner: 

 $20/month increases to $25/month for an annual charge of $300 

 $40/month increases to $50/month for an annual charge of $600 
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Table 2. Charlie Lake Sewage System User Fees as per Bylaw 2011, 2012. 
 

 
 
Reserves 
The following are the current reserve balances as of December 4, 2020: 
 
Charlie Lake DCC Reserve Balance (for community sewer alteration/expansion):  $280,265 
Charlie Lake Waste Water Truck Facility Capital Reserve (facility upgrades):   $593,733 
Charlie Lake Treatment/Disposal Capital Reserve (treatment upgrades):    $366,403 
Charlie Lake Sewer Capital Reserve (for community sewer capital/land purchase):  $517,209 
Charlie Lake Sewer Operating Reserve (community sewer maintenance/repairs):  $103,499 
PRA Carryforward for Lift Station Land Purchase:        $100,000 
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Reserve Summary as of November 2020: 

 PRA Reserve Area C: 
o (Uncommitted) -                                             $2,310,314 
o (Currently committed) -                                 $1,255,978 
o Total -                                                                $3,566,291 

 Other Available Reserves: 
o Gas Tax Area C (Uncommitted) -                  $1,712,490 
o Fair Share Area C (Uncommitted) -              $1,088,617 

 
All stated reserves are applicable for capital infrastructure designed as an improvement to the rural 
community. 
 

COMMUNICATIONS CONSIDERATION(S): 
Following approval of recommendations 2 and/or 3, a letter should be sent to all property owners 
within the service function area to inform them of the 2021 changes. 
 

OTHER CONSIDERATION(S): 
None at this time. 
 
External Links: 

1. Bylaw 2195, 2015 – Parcel Tax bylaw. 
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REPORT 

Staff Initials: Kari Bondaroff Dept. Head: Paulo Eichelberger CAO: Shawn Dahlen Page 1 of 2 

To: Rural Budgets Administration Committee Report Number: ENV-RBAC-007 

From: Kari Bondaroff, Environmental Services Manager Date: December 17, 2020 

Subject: Chilton, Harper, and Friesen Subdivision Wastewater Condition Assessments 
 

 
RECOMMENDATION #1:   

That the Rural Budgets Administration Committee approve a funding commitment in the amount of 
$50,000, payable from Electoral Area D Community Works Gas Tax, to be issued to the Chilton 
Subdivision sewer function – 602, for a 2021 condition assessment for the Chilton Sewer, including but 
not limited to the collection works and the lift station and further; that any remaining funds be 
permitted to be used for capital upgrade requirements. 
 
 

RECOMMENDATION #2:  
That the Rural Budgets Administration Committee approve a funding commitment in the amount of 
$50,000, payable from Electoral Area D Community Works Gas Tax, to be issued to the Harper 
Subdivision sewer function – 605, for a 2021 condition assessment for the Harper Sewer including but 
not limited to the collection works and the lift station and further; that any remaining funds be 
permitted to be used for capital upgrade requirements. 

 
RECOMMENDATION #3:  
That the Rural Budgets Administration Committee approve a funding commitment in the amount of 
$50,000, payable from Electoral Area D Community Works Gas Tax, to be issued to the Friesen 
Subdivision sewer function – 604, for a 2021 condition assessment for the Friesen Sewer, including but 
not limited to the collection works and the lift station and further; that any remaining funds be 
permitted to be used for capital upgrade requirements. 

 
BACKGROUND/RATIONALE: 
Within the 2019-2022 Strategic Plan of the Regional Board, the first priority is to develop a corporate 
asset management program which includes undertaking condition assessments for all PRRD owned 
assets.  As the three of these functions are all within the proximity of Dawson Creek and all feed into 
the Dawson Creek collection facility, efficiency will be obtained by combining the three condition 
assessments into one request for proposal (RFP).  The RFP for each of the proposed assessments will 
include:  
a. A detailed inspection of each system. 
b. An estimated costs to conduct major repairs and parts replacements. 
c. Expected timelines for major repairs and parts replacements will be provided. 

 
The results of the assessment will be used to inform budgeting for works on the appropriate sewer 
systems (see Financial Considerations for further details).  

Page 257 of 406



Report – Chilton, Harper, and Friesen Subdivision Wastewater Condition Assessments December 17, 2020 
 

 

Page 2 of 2 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee allocate use of Area D Fair Share funds towards 

the three condition assessments for Harper Sewer ($50,000), Chilton Sewer ($50,000), and Friesen 
Sewer ($50,000). 
 

2. That the Rural Budgets Administration Committee recommend the funding of the 2021 condition 
assessment for the Harper Sewer, Chilton Sewer, and Friesen sewer systems be done through parcel 
tax charges. 

 
3. That the Rural Budgets Administration Committee provide further direction. 

 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 ☒  Develop a Corporate Asset Management Program 

 
FINANCIAL CONSIDERATION(S): 
During the condition assessments there may be deficiencies found that require immediate attention.  
Additional funding will be required to conduct any repair work.  As such, should any large repairs and 
or replacements of infrastructure be recommended for any of the systems, additional funding may be 
required through additional grant funding allocations or parcel tax requisitions within the appropriate 
service area. 
 
Table 1. Current Operational and Capital Reserve Balances as of December 4, 2020 

Function Operational Reserve Balance Capital Reserve Balance 

Harper Sewer $24,458.59 $26,952.76 

Chilton Sewer $30,155.41 $34,785.05 

Friesen Sewer $21,085.31 $13,852.62 

 
 
As of November 30, 2020, the balance available after remaining commitments in the Area D Community 
Works Gas Tax Reserve fund was $937,141 and $2,177,417 in Electoral Area D Fair Share fund. 
 

COMMUNICATIONS CONSIDERATION(S): 
None at this time. 
 

OTHER CONSIDERATION(S): 
None at this time. 
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To: Rural Budgets Administration Committee Report Number: ENV-RBAC-009 

From: Paulo Eichelberger, GM of Environmental Services Date: December 17, 2020 

Subject: North Pine Tower Condition Assessment 
 

 
RECOMMENDATION:  
That the Rural Budgets Administration Committee approve a funding commitment of $50,000, payable 
from Electoral Area B, Spending Item #11 – Connectivity, for a 2021 condition assessment of the North 
Pine Tower, including but not limited to the tower, all attached infrastructure, supports, power building 
and fenced compound. 
 

BACKGROUND/RATIONALE: 
Within the 2019-2022 Strategic Plan of the Regional Board, the first priority is to develop a corporate 
asset management program which includes undertaking condition assessments for all PRRD owned 
assets. To that end, a Request for Proposal (RFP) will be issued in 2021 to conduct a condition 
assessment of the North Pine Tower (Tower).  This RFP for the proposed assessments will include:  
a. A detailed inspection of the tower and all associated infrastructure. 
b. An estimated costs to conduct major repairs and parts replacements. 
c. Expected timelines for major repairs and parts replacements. 

 
The results of the assessment will be used to inform budgeting for works on the Tower (see Financial 
Considerations for further details). 
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee consider selling the North Pine Tower asset. 
2. That the Rural Budgets Administration Committee provide further direction. 

 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 ☒  Develop a Corporate Asset Management Program 

 
FINANCIAL CONSIDERATION(S): 
The Tower is currently funded by secondary users as well as operating reserves.  Secondary users 
provide $3,000 each for a total of $6,000 annually in revenue. The reserve balances for the Tower are: 

 Operating Reserve = $32,828.31 

 Capital Reserve = $0  
 
The draft 2021 budget will show a transfer of $1,500 to capital reserve to build funds for any possible 
future upgrades. 
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The balance for Electoral Area B PRA as of November 30, 2020 is $82,634. 
 

COMMUNICATIONS CONSIDERATION(S): 
None at this time. 
 

OTHER CONSIDERATION(S): 
None at this time. 
 
Attachments:    

1. 2018 NP Tower - Structural Analysis - Rev 3 
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  www.varcon.net   

 

1.0 Introduction 

 
As per your instructions, we have analyzed the 61.0m triangular, guyed tower located at Northpine, 

BC. The structural analysis was performed to assess whether the tower meets the strength 

requirements of CSA S37-13 under the loading shown on the attached tower profile. 

 

Structure Details 

 

Height:   61.0m  

Type:    Guyed Mast 

Name:    Northpine, BC 

Latitude:   56º 22' 9.7" (N) 

Longitude:   120º 49' 29.6" (W) 

 

Analysis Parameters 

 

Standard:   CSA S37-13 

Ice Loading:   10.0mm 

Wind Loading:  456 Pa (Site Specific Wind) 

Earthquake Loading:  0.095 

Earthquake Class:  Life Safety Performance Level 1 (PL1) 

Reliability Class:  I 

Serviceability Factor:  1.00 

Loading Combinations: 24 Load Cases (12 bare, 12 iced) 

 

Sources of Information 

 

Structural Mapping:  2018, Varcon Inc. Structural Mapping 

Reports: 1991, Hardy BBT Limited Geotechnical Investigation 

1990, BC Ministry of Regional and Economic Development Site and 

System Inspection Record  

Environmental Data:  2018, Environment Canada Site Specific Wind Data 

    CSA S37-13 Ice Map 

    2010, National Building Code Seismic Hazard Calculation 

Correspondence:  2018, Email Correspondence with Vincent Communications 

 

Missing Information: 

Drawings:   As-Built Tower and Foundation Drawings 
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2.0 Assumptions 

 

Several assumptions were made in order to facilitate our analysis. If you have any knowledge which 

would indicate they do not accurately represent the existing tower, proposed and existing antenna 

and transmission line arrangements, or site specific information, we must be notified so that we can 

make the appropriate changes to our analysis, conclusions and any recommendations. 

 

Assumptions utilized in completing our structural analysis include: 

 

1. The tower and antenna loading considered in our analysis includes all existing antennas and 

transmission lines as identified by the 2018 Structural Mapping completed by Varcon Inc. 

The proposed loading is as per email correspondence with Vincent Communications. The 

complete loading scenario is as shown in Appendix A. 

 

2. The tower members, connections and other relevant components are in good condition and 

are capable of carrying their full design capacity. 

 

3. The yield strength was taken as 300MPa for the tower legs, diagonals and horizontals. 

  

4. The manufacturer of the shackles and turnbuckles for various guy wires are unknown. We 

have assumed that these elements do not limit the capacity of the guy wires. 

 

 

3.0 Analysis Results 

 

Based on the above information and assumptions, our analysis results indicate that the tower mast is 

in conformance with the strength requirements of CSA S37-13. 

 

Due to lack of information as detailed in section 1.0 above, we are unable to review or verify the 

capacities of the existing tower foundations. We cannot comment on the suitability of the 

foundations at this time without site specific foundation details. 

 

Graphical tower loading and capacity results are provided in Appendix B. 

 

Based on the above information and assumptions, our analysis results indicate that the mount at 

elevation 25.0m experiences overloads under a fall arrest scenario in accordance with Canada 

Occupational Health and Safety Regulations, Section 12.10 requirements. 

 

During our analysis we assessed the site specific spectral ground acceleration parameters. Since 

Sa(0.2) is below 0.35g, this site does not require earthquake loading analysis per CSA S37-13. 
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Table 1: Microwave Antenna Serviceability Deflections 

 

Description 
Elevation 

(m) 
Owner 

Calculated 

Rotation 

(Degrees) 

Allowable 

Rotation 

(Degrees) 

0.6m HP Dish 55.8 PRIS 0.90 - 

0.6m HP Dish 34.4 PRIS 0.54 - 

0.9m PL Dish w/ Radome 25.0 PRIS 0.52 - 

0.6m HP Dish 20.7 PRIS 0.44 - 

0.6m PL Dish w/ Radome 19.5 PRIS 0.42 - 

 

Microwave antenna deflections are taken with a serviceability factor (τ) of 1.0.  

 

For your information, we have attached the following appendices: 

 

 A. Tower Profile and Antenna Loading 

 B. Graphical Analysis Results 

 C. Site Specific Wind 
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4.0 Conclusions 

 

Based on the above information and assumptions, our analysis results indicate that the tower mast 

meets the strength requirements of CSA S37-13. 

 

The existing mount at 25.0m is not adequate to resist the forces resulting from a fall arrest scenario. 

If there are going to be upgrades to the antennas at this elevation we recommend the mount be 

replaced to meet the Canada Occupational Health and Safety Regulations, Section 12.10 fall arrest 

requirements. 

 

It should be noted that the capacity of the tower foundations could not be verified. If foundation 

drawings exist for this site, they should be forwarded to Varcon Inc. so that we can complete a 

review of the foundation. 

 

We trust the forgoing is satisfactory.  If you have any questions or comments, please contact the 

undersigned.  

 

 

 

_____________________ _____________________     June 26, 2018 

Trevor Van Wiechen, EIT. Reviewed By: 

Structural Associate Troy Stafford, P.Eng. 

trevor.vanwiechen@varcon.ca  troy.stafford@varcon.ca 
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5.0 General Notes 

 
1. Results, conclusions and recommendations derived from this analysis report are as accurate as the information provided to 

Varcon Inc. and are prepared for the exclusive use of the Client noted.  Any use, which a third party makes of this report or 

reliance on or decisions made based on it are the responsibility of such third parties.  Varcon Inc. accepts no responsibility 

for damages, if any, suffered by any third party or use of the report information by anyone, outside the specific indicated 

scope, as a result of decisions made or actions based on this report.  Further, any use outside the specific indicated scope is 

done so at the full responsibility of the user.   

 

2. Results, conclusions and recommendations are based on analysis results for Reliability Class I. This is the most conservative 

case whereby no probability of failure is tolerated, since any failure would result in unacceptable risk of injury and/or 

interrupted service. Should the Client wish to accept some measure of risk, Varcon Inc. can re-evaluate the results, 

conclusions and recommendations based on either Reliability Class II or III at the Client's request. 

 

3. This analysis is completed in accordance with the strength/safety (Ultimate Limit States-ULS) and antenna service 

(Serviceability Limit States-SLS) requirements of CSA S37-13. 

 

4. In our analysis, twenty-four (24) load cases are evaluated: twelve (12) wind directions under (a) full design wind pressure 

without ice and (b) half design wind plus full ice thickness.   

 

5. Our assessment is based on the minimum CSA S37-13 recommended ice thickness.  These figures are general in nature and 

based on Environment Canada data.  Site specific ice loading could change considerably. If you have any site specific 

information which would indicate that greater uniform accumulations of ice are likely to occur, please contact us 

immediately and our analysis results will be modified accordingly. 

 

6. ULS evaluation compares the minimum factored resistance governed by either members or connections with factored loads 

resulting from wind and/or ice (maximum governing) applied to the structure.  

 

7. SLS evaluation reports deflection of microwave antenna beams as a result of applied service loads, if applicable.  Unless 

specified by the owner, total deflection is compared against antenna manufacturer data for ½ antenna beam width.  The 

owner may also specify operational availability for the analysis, used in calculating service loads (default for our analyses is 

a serviceability factor of 1). 

 

8. All existing antenna mounts are modeled with regard to their impact on the tower mast.  We have not completed a structural 

assessment of mount components or connection interface with the tower structure.   We assume the mounts have been 

properly designed for site specific conditions by others. 

 

9. The analysis does not constitute an approval/disapproval of the physical condition of the structure.  Unless noted otherwise, 

Varcon Inc. assumes the physical condition of the structure does not impair its performance under ULS or SLS. A thorough 

inspection of the actual tower conditions is recommended by CSA S37-13 prior to any analysis or modifications to the 

structure.  This should be completed by qualified engineering personnel if it has not been done immediately prior to the 

analysis.  Varcon Inc. cannot comment on any capacity effects due to degradation of subsurface foundations unless a 

thorough on-site evaluation is performed. 

 

10. Azimuths are generally referenced to True North unless otherwise indicated. 

 

11. This report is only valid if antennas and lines are installed as listed above.  Any changes should be forwarded to Varcon Inc. 

for further assessment. 

 

12. All cost estimates for reinforcement is order of magnitude only and may change dependant on location, time of year and 

market conditions.  Detailed estimates should be based on finalized design documents. 
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Appendix A 

 

 

 

Tower Profile and Antenna Loading 
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# Owner Status Antenna 
Elev. 

(m) 

Additional 

Equipment 
Tx-Line 

AZ. 

(TN°) 

1 PRRD 
To Be 

Removed 

Scala SL-8 Paraslot UHF-

TV Antenna 
62.6 - 

(1) 49mm 

OD Coax 
Omni 

2 PRRD Existing DOL 61.0 - (1) Teck - 

3 
Vincent 

Communications 
Proposed PMP450i 60.0 - (1) Cat5e 0 

4 
Vincent 

Communications 
Proposed PMP450i 60.0 - (1) Cat5e 90 

5 
Vincent 

Communications 
Proposed PMP450i 60.0 - (1) Cat5e 180 

6 
Vincent 

Communications 
Proposed PMP450i 60.0 - (1) Cat5e 270 

7 PRIS Existing TRH2412016 57.3 - (1) Cat5e 0 

8 PRIS Existing 0.6m HP Dish 55.8 - (1) Cat5e 12 

9 Sunrise Media Proposed SD210-HF7PASNM 53.0 - (1) LMR600 300 

10 PRIS Existing AM-V5G-Ti 51.1 - (1) Cat5e 0 

11 PRIS Existing AM-V5G-Ti 47.5 - (1) Cat5e 120 

12 PRIS Existing TRH2412016 43.4 (1) RRU (1) Cat5e 90 

13 PRIS Existing AM-V5G-Ti 41.3 - (1) Cat5e 240 

14 PRIS Existing Unknown Panel 35.8 - (1) Cat5e 245 

15 PRIS Existing 0.6m HP Dish 34.4 (1) ODU (1) Cat5e 320 

16 PRRD Existing (2) DOL 30.9 - (1) Teck - 

17 
Vincent 

Communications 
Proposed PTP650 29.0 - (1) Cat5e 174 

18 PRIS Existing 0.9m PL Dish w/ Radome 25.0 (1) ODU (1) Cat5e 155 

19 PRIS Existing - 22.1 (1) ODU (1) Cat5e - 

20 PRIS Existing 0.6m HP Dish 20.7 (1) ODU (1) Cat5e 180 

21 PRIS Existing 0.6m PL Dish w/ Radome 19.5 (1) ODU (1) Cat5e 180 

Page 269 of 406



Vincent Communications Structural Analysis June 26, 2018 

61.0m Guyed Tower Northpine, BC  

 

  Varcon Inc. - Consulting Engineers Page 8 

  www.varcon.net   

 

 

 

 

 

 

 

Appendix B 

 

 

 

Graphical Analysis Results  
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Guy Tensions, Anchor Loads, and Base Loads 

 

Guy Elevation 

(m) 
Guy Size

 
Initial 

Tension (kN) 
Max. Tension 

at Mast (kN) 

Assessment 

Ratio % 

14.9 GS 10 6.0 17.3 48.0 % 

30.2 GS 10 6.0 19.9 55.0 % 

45.4 GS 11 8.7 26.4 51.0 % 

60.7 GS 11 8.7 25.2 49.0 % 

 

Tower Base Vertical (kN) 
 

Shear (kN) 
Moment 

(kNm) 

Torsion 

(kNm) 

 143.7 2.4 0.0 -0.5 

 

Anchor # 
Azimuth 

(deg) 
 

Radius 

(m) 

Horiz. Load 

(kN) 

Vertical Load 

(kN) 

Resultant 

(kN) 

1 80.0 69.9 72.5 41.8 83.7 

2 200.0 68.8 74.1 41.9 85.1 

3 320.0 65.6 74.6 40.4 84.8 
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Site Specific Wind 
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 Northpine, BC  61m Tower

      Site-Specific 10-yr. Wind Pressure Report (V2.1 2016-01-04 Format)

Site Information:

Name:  Northpine, BC
Latitude: 56° 22' 9.7" N

Longitude: 120° 49' 29.6" W
Tower Height (m): 61

Elevation MSL (m): 762

Results:

Note: Following direction from the S37 Committee, Qe can no longer be provided.

Q nbc  (Pa): 300 Qnbc =300(Z/10)
0.2 Vnbc = 48.19 mph

Icing: As per CAN/CSA S37-13
QMin (Pa) 250 QMin = 250(Z/10)0.2 VMin = 43.99 mph

Wind Pressure Formula (for z in metres and result in Pa):
Q h  = 0.12919 {[0.1326 e (-0.0033 z)  + 1.0000 ln(z/0.1000) / ln(z/0.1000)] 46.30}2  (z/10) 0.218

Profile Formula General Form:  
Q h  = 0.12919 {[a 1  e (-a2 z)  + a 3  ln(z/zh ) / ln(z/z01 )] v 01 } 2  (z/10) 0.218

Site Values of Coefficients:
a 1  = 0.1326,  a 2  = 0.0033,  a 3  = 1.0000, z h  = 0.1000,  z 01  = 0.1000,  v 01  = 46.30 mph

Definitions                                                                    
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.   
Qe: "Site Specific Equivalent Wind Pressure at 10 m":  The wind pressure which, when using same power law 

exponent as that used in the wind pressure formula for Qh, yields the same average wind pressure over the 
height of the tower as the wind pressure formula. 

Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
 
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
This site will experience rime (in-cloud) icing during the cold season. We recommend that you consult with the 
tower owner and service personnel regarding icing severity and duration for design purposes. 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological 
Bulletin 18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the 
National Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of 
Wind Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The 
uncertainty in NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
 

Definitions                                                                   
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.    
 
Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
  
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological Bulletin 
18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the National 
Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of Wind 
Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The uncertainty in 
NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
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Qnbc Profile: Regionally representative reference wind profiled with the 2/10 power law. 
QMin Profile: Minimum site-specific wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-

year return periods respectively) profiled with the 2/10 power law.   
Qh.Profile: The site-specific wind pressure profile directly from the Taylor and Lee (1984) simple guidelines. 
 
Explanatory notes regarding the new report format and changes to calculation methods. 
1. The most significant change from the previous versions of the reports is that the exponent used in the Qh 

equation is no longer fixed at 0.2.  The exponent now varies continuously from 0.2 for open terrain to 0.32 for 
closed terrain. 

2. A new Qmin profile has been added to the graphs and it represents the minimum acceptable reference wind 
pressure profile.  It starts with the minimum 10-metre reference wind pressure of 320 Pa for a 50-year return 
period as per section 5.4.1 of S37-13 and then uses the same 2/10 power law formulation as the QNBC profile to 
generate the curve.  The corresponding 10-metre reference wind pressures for the 10-year and 30-year return 
periods are 250 Pa and 300 Pa respectively. 

3. Qh will always be plotted even when they are less than QMin.  This will allow designers to see how Qh varies over 
the height of the tower.  Also, in rough terrain and for taller towers, the Qh profile might cross the QMin profile. 

4. The coefficients for the Qh equation will now always be given regardless of the QNBC or QMin values. 
5. The wind speeds will be given for each of the 4 equations (Qh, QNBC, or QMin) too.  
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 Northpine, BC  61m Tower

      Site-Specific 30-yr. Wind Pressure Report (V2.1 2016-01-04 Format)

Site Information:

Name:  Northpine, BC
Latitude: 56° 22' 9.7" N

Longitude: 120° 49' 29.6" W
Tower Height (m): 61

Elevation MSL (m): 762

Results:

Note: Following direction from the S37 Committee, Qe can no longer be provided.

Q nbc  (Pa): 360 Qnbc =360(Z/10)
0.2 Vnbc = 52.79 mph

Icing: As per CAN/CSA S37-13
QMin (Pa) 300 QMin = 300(Z/10)0.2 VMin = 48.19 mph

Wind Pressure Formula (for z in metres and result in Pa):
Q h  = 0.12919 {[0.1326 e (-0.0033 z)  + 1.0000 ln(z/0.1000) / ln(z/0.1000)] 50.68}2  (z/10) 0.218

Profile Formula General Form:  
Q h  = 0.12919 {[a 1  e (-a2 z)  + a 3  ln(z/zh ) / ln(z/z01 )] v 01 } 2  (z/10) 0.218

Site Values of Coefficients:
a 1  = 0.1326,  a 2  = 0.0033,  a 3  = 1.0000, z h  = 0.1000,  z 01  = 0.1000,  v 01  = 50.68 mph

Definitions                                                                    
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.   
Qe: "Site Specific Equivalent Wind Pressure at 10 m":  The wind pressure which, when using same power law 

exponent as that used in the wind pressure formula for Qh, yields the same average wind pressure over the 
height of the tower as the wind pressure formula. 

Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
 
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
This site will experience rime (in-cloud) icing during the cold season. We recommend that you consult with the 
tower owner and service personnel regarding icing severity and duration for design purposes. 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological 
Bulletin 18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the 
National Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of 
Wind Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The 
uncertainty in NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
 

Definitions                                                                   
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.    
 
Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
  
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological Bulletin 
18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the National 
Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of Wind 
Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The uncertainty in 
NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
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Qnbc Profile: Regionally representative reference wind profiled with the 2/10 power law. 
QMin Profile: Minimum site-specific wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-

year return periods respectively) profiled with the 2/10 power law.   
Qh.Profile: The site-specific wind pressure profile directly from the Taylor and Lee (1984) simple guidelines. 
 
Explanatory notes regarding the new report format and changes to calculation methods. 
1. The most significant change from the previous versions of the reports is that the exponent used in the Qh 

equation is no longer fixed at 0.2.  The exponent now varies continuously from 0.2 for open terrain to 0.32 for 
closed terrain. 

2. A new Qmin profile has been added to the graphs and it represents the minimum acceptable reference wind 
pressure profile.  It starts with the minimum 10-metre reference wind pressure of 320 Pa for a 50-year return 
period as per section 5.4.1 of S37-13 and then uses the same 2/10 power law formulation as the QNBC profile to 
generate the curve.  The corresponding 10-metre reference wind pressures for the 10-year and 30-year return 
periods are 250 Pa and 300 Pa respectively. 

3. Qh will always be plotted even when they are less than QMin.  This will allow designers to see how Qh varies over 
the height of the tower.  Also, in rough terrain and for taller towers, the Qh profile might cross the QMin profile. 

4. The coefficients for the Qh equation will now always be given regardless of the QNBC or QMin values. 
5. The wind speeds will be given for each of the 4 equations (Qh, QNBC, or QMin) too.  
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 Northpine, BC  61m Tower

      Site-Specific 50-yr. Wind Pressure Report (V2.1 2016-01-04 Format)

Site Information:

Name:  Northpine, BC
Latitude: 56° 22' 9.7" N

Longitude: 120° 49' 29.6" W
Tower Height (m): 61

Elevation MSL (m): 762

Results:

Note: Following direction from the S37 Committee, Qe can no longer be provided.

Q nbc  (Pa): 390 Qnbc =390(Z/10)
0.2 Vnbc = 54.94 mph

Icing: As per CAN/CSA S37-13
QMin (Pa) 320 QMin = 320(Z/10)0.2 VMin = 49.77 mph

Wind Pressure Formula (for z in metres and result in Pa):
Q h  = 0.12919 {[0.1326 e (-0.0033 z)  + 1.0000 ln(z/0.1000) / ln(z/0.1000)] 52.68}2  (z/10) 0.218

Profile Formula General Form:  
Q h  = 0.12919 {[a 1  e (-a2 z)  + a 3  ln(z/zh ) / ln(z/z01 )] v 01 } 2  (z/10) 0.218

Site Values of Coefficients:
a 1  = 0.1326,  a 2  = 0.0033,  a 3  = 1.0000, z h  = 0.1000,  z 01  = 0.1000,  v 01  = 52.68 mph

Definitions                                                                    
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.   
Qe: "Site Specific Equivalent Wind Pressure at 10 m":  The wind pressure which, when using same power law 

exponent as that used in the wind pressure formula for Qh, yields the same average wind pressure over the 
height of the tower as the wind pressure formula. 

Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
 
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
This site will experience rime (in-cloud) icing during the cold season. We recommend that you consult with the 
tower owner and service personnel regarding icing severity and duration for design purposes. 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological 
Bulletin 18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the 
National Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of 
Wind Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The 
uncertainty in NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
 

Definitions                                                                   
   
Tower Height: Height of the tower from ground level at the base of the tower to the top of the structure. 
Qnbc: Regionally representative reference wind pressure at 10 m in the format of the National Building Code of 

Canada and the Qnbc value is profiled with the 2/10 power law. 
QMin: Minimum reference wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-year return 

periods respectively) profiled with the 2/10 power law as per Section 5.4.1 of S37-13.    
 
Wind Pressure Formula: Formula for the design wind pressure as a function of height. (Ref.: S37-13, 5.3.1) 
Height (Z): the vertical distance (m) above ground level at the base of the tower. 
  
Note: No wind pressure value less than 90% of the value at 10 m should be used for heights less than 10 m a.g.l. 
 
 

These wind pressures were evaluated using a version of the methods described by Taylor and Lee (1984) "Simple 
Guidelines for Estimating Wind Speed Variations Due to Small Scale Topographic Features", Climatological Bulletin 
18 2, using the Boyd (1969) analysis of thirty year return period wind speeds (which is also used for the National 
Building Code of Canada), modified by a technique described by Wieringa (1980) "Representativeness of Wind 
Observations at Airports" Bulletin of the American Meteorological Society, 61 9, as input data.  The uncertainty in 
NBCC regionally representative reference wind pressures is about [+15%,-15%]. 
 

Environment Canada has not made and does not make any representations or warranties, either expressed or implied, arising by law or 
otherwise, respecting the accuracy of recommended climatic information. In no event will Environment Canada be responsible for any prejudice, 
loss or damages which may occur as a result of the use of design wind pressure recommendations.      
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Qnbc Profile: Regionally representative reference wind profiled with the 2/10 power law. 
QMin Profile: Minimum site-specific wind pressure (320 Pa, 300 Pa, and 250 Pa for the 50-year, 30-year, and 10-

year return periods respectively) profiled with the 2/10 power law.   
Qh.Profile: The site-specific wind pressure profile directly from the Taylor and Lee (1984) simple guidelines. 
 
Explanatory notes regarding the new report format and changes to calculation methods. 
1. The most significant change from the previous versions of the reports is that the exponent used in the Qh 

equation is no longer fixed at 0.2.  The exponent now varies continuously from 0.2 for open terrain to 0.32 for 
closed terrain. 

2. A new Qmin profile has been added to the graphs and it represents the minimum acceptable reference wind 
pressure profile.  It starts with the minimum 10-metre reference wind pressure of 320 Pa for a 50-year return 
period as per section 5.4.1 of S37-13 and then uses the same 2/10 power law formulation as the QNBC profile to 
generate the curve.  The corresponding 10-metre reference wind pressures for the 10-year and 30-year return 
periods are 250 Pa and 300 Pa respectively. 

3. Qh will always be plotted even when they are less than QMin.  This will allow designers to see how Qh varies over 
the height of the tower.  Also, in rough terrain and for taller towers, the Qh profile might cross the QMin profile. 

4. The coefficients for the Qh equation will now always be given regardless of the QNBC or QMin values. 
5. The wind speeds will be given for each of the 4 equations (Qh, QNBC, or QMin) too.  
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REPORT 

Staff Initials: KB Dept. Head: Paulo Eichelberger CAO:  Shawn Dahlen Page 1 of 2 

To: Rural Budgets Administration Committee Report Number: ENV-RBAC-011 

From: Paulo Eichelberger, GM of Environmental Services Date: December 17, 2020 

Subject: North Peace Airport Subdivision Sewer 2020 and 2021 Budget 
 

 
RECOMMENDATION:  
That the Rural Budgets Administration Committee approve a funding commitment in the amount of 
$800,000, payable from Electoral Area C Peace River Agreement Funds, Spending Item #9 – PRRD Sewer 
Services Assistance, to be issued to the North Peace Airport Sewer Function – Function 603, for capital 
repairs to be conducted in 2021. 
 

BACKGROUND/RATIONALE: 
In 2020, a condition assessment was conducted on the North Peace Airport Subdivision Sewer Function. 
The entire sewer network was visually inspected with defects noted and assigned a value of 1-5 (1 being 
the least severe, 5 being the most severe).  Any defect with a rank of 4-5 must be addressed within 1 
year, whereas ranks 1-3 need periodic monitoring. 
 
Out of the twenty six segments of piping evaluated, fifteen ranked a defect level of 4, meaning that 
these segments require repair within the next year.   The estimated cost of repairs for these fifteen 
segments is $800,000. 
 

ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee  approve a funding commitment in the amount 

of $800,000, payable from Electoral Area C Fair Share Funds, to be issued to the North Peace Airport 
Sewer Function – Function 603, for capital repairs to be conducted in 2021. 
 

2. That the Rural Budgets Administration Committee provide further direction. 
 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 ☒  Develop a Corporate Asset Management Program 

 
FINANCIAL CONSIDERATION(S): 
The cost of repairing the sewer line is estimated at $400 per lineal metre (with contingency).  Based on 
the approximate length of the lines for the subdivision; 2,000 metres, the overall cost of repairs will be 
$800,000.  The 2021 budget reflects a cost of $800,000 to include sufficient contingency for all repair 
works.   
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Reserve Summary as of November 2020: 

 PRA Reserve Area C                                   $2,310,314 

 Gas Tax Area C      $1,712,490** 

 Fair Share Area C     $1,088,617 
 
All stated reserves are applicable for capital infrastructure designed as an improvement to the rural 
community. 
 
** ENV-RBAC-009 (Charlie Lake Sewer 2021 Budgetary Considerations) reflects an ask of $1,500,000 in 
funding from Gas Tax Funds, which would reduce the Area C portion of available funds down to 
$212,490. 
 
Function Reserves are as follows: 

 Operating Reserves -  $52,121 

 Capital Reserves - $73,137 
 

COMMUNICATIONS CONSIDERATION(S): 
None at this time. 
 

OTHER CONSIDERATION(S): 
None at this time. 
 
 
Attachments:     

1. PRRD YXJ Water-Sewer Network Assessment Report.pdf 
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Pure Technologies teamed up with Watermark 
Solutions for the watermain network external leak survey and AquaCoustic Remote Technologies to 
complete CCTV inspection of the sewer network.  

 

 
 
 
 

1. One (1) leak was located during the survey. This was a leak on a hydrant lead on the 
hydrant located outside 10330 257 Rd. Good leak noise was audible on the hydrant and 
on the secondary isolation valve. The valve itself was the likely source of the leak and 
maintenance is required as soon as possible. 
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there is little difference between the minimum, 

average and maximum recorded values. Majority of the maximum pressure 
measurements (applies to minimum and average too) falls into a very narrow band and 
70% of all maximum pressures fall between 53 and 55 psi. The two maximum recorded 
pressures above 60 psi, which occurred at 9:00AM and 9:04AM on September 3, 2020, 
were probably due to some minor transient event in the system.
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The Peace River Regional District (PRRD) retained the services of Pure Technologies, a Xylem 
brand (Pure Technologies) to perform inspection of the 150mm watermain network & 200mm gravity 
sewer network for YXJ Subdivision in  Fort St John, BC. The purpose of the inspection was to detect 
and locate leaks, perform valve assessment within the watermain network and assess the internal 
condition of sewer network. Given the complex nature of the network (multiple pipeline, short 
distances, smaller diameter, etc.) that would limit the use of inline inspection tools, Pure 
Technologies teamed up with Watermark Solutions for the watermain network external leak survey 
and AquaCoustic Remote Technologies to complete CCTV inspection of the sewer network.  

In addition to the watermain network external leak detection survey and valve assessment; Pure 
Technologies performed transient pressure monitoring and conducted an AWWA design evaluation 
on the AC pipe (to determine if the pipe design is adequate for internal/external loading). 

 

The YXJ Subdivision watermain network is comprised of approximately 2.3 kilometres of 150-
millimetre Asbestos Cement Pipe (ACP) and the sewer network is approximately 2.2 kilometres of 
200-millimetre Vitrified Clay Pipe (VCP). The watermain and sewer network serves about 60 
households in this neighbourhood.  

 

 Figure 2.1: Inspection Scope of the 150mm watermain network and 200mm sewer network 
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This condition assessment report of the watermain and sewer network, provides findings from the 
network assessment. The following investigative techniques were deployed:  

o External leak survey of watermain network 
o CCTV inspection of sewer network 
o Transient Pressure Monitoring  
o Valve Assessment 
o AWWA design evaluation 
 

 

External leak survey for the watermain network and valve assessment was completed by Watermark 
Solutions the week of August 17th, 2020 and CCTV survey of the sewer network was completed by 
AquaCoustic Remote Technologies the week of August 24th, 2020. Pressure was monitored on the 
watermain network for a period of 30-days to collect transient pressure data.  

 

 

At the start of the external leak survey, a systematic "listening" procedure was used. The technician  
"listened" for sound on direct contact points such as main line gate valves, fire hydrants, meters/curb-
valves, blow-offs, etc. On the mains, staff used a ground microphone to listen over the main 
approximately every two to three meters. With this method, comprehensive coverage of the system 
was attained, and all leak sounds were investigated and pinpointed immediately. 

Any leak noises that were located by the field staff throughout the distribution system was graded by 
severity and this enabled the field technician to prioritize and identify the larger leaks first, then the 
technician systematically worked through the smaller leak noises. The Leak noises were then graded 
from 1 to 5, 5 being the typical sized mains break and 1 being a very small leak such as a weeping 
curb box or valve. 

The noise produced by pressurized water forcing its way through a crack or joint makes a distinct 
sound when listened to on pipes, valves or services and as a proven method for leak detection, the 
Ground Microphone was used as acoustic listening device. Potential leak sites were identified by 
this method and further localized by Correlation Testing. 
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Figure 4.1: X-Mic Ground listening system  
         

 

The valve assessment work was performed in accordance with the AWWA M44 standard. For the 
direct buried valves, Pure determined if the valve could be located, accessed and mechanically 
operated (if so, valves were exercised and turn count documented). The findings were documented, 
the as-is condition photographed, and GPS coordinates were taken. 

 

Hydraulic pressure transients occur in pipelines when the steady-state conditions of the system 
change due to pressure and/or flow disturbances (e.g., the rapid closure of a valve, pump startup/ 
shutdown, air pockets). Transient pressure monitoring (TPM) captured these pressure transients, as 
well as captured the working pressures of a pipeline. Figure 4.2 shows an example of transient 
pressure data gathered on a pipeline. 

 
Figure 4.2:  Example Transient Pressure Monitoring Data 
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A TPM was installed on a hydrant in the YXJ Subdivision for 30-days. Figures 4.3 and 4.4 below 
shows the Telog HPR installed on a hydrant.                   

                                                   

               Figure 4.3:  Telog HPR on Hydrant                               Figure 4.4:  Telog HPR  

 

 

A small crawler was deployed from a short-range system (~190 meters) to inspect the distances 
between manholes (~100 meters). The crawler was inserted into upstream manholes and surveyed 
downstream. In some locations, due to blockage, the sewer network was surveyed upstream from 
the downstream manhole. The video file was analyzed, and areas of concern recorded, including a 
NASSCO PACP coded observations table. PRRD flushed the gravity sewer pipes prior to inspection.  
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Pure Technologies subcontracted Watermark Solutions to conduct an Acoustic Leak Survey at the 
subdivision adjacent to North Peace Regional Airport. The water system for the subdivision is fed 
from a main linked to the airport’s domestic water supply. Between 50 and 55 properties are 
connected to the water mains which are made of asbestos cement material with a diameter of 
150mm. There are eight hydrants with secondary isolation valves and seven main line valves 
throughout the system which is approximately 2 kms in total pipe length.  

A shed to the south east of the subdivision contains the main system control valve (with bypass) and 
a Sensus water meter. Watermark Technician Lee Stansfield attended the location on August 17th 
and 18th, 2020. On August 17th, majority of valve assessment operations were carried out with Pure 
Technologies and Peace River Regional District assisting. On August 18th, a comprehensive acoustic 
leak detection survey was completed. 

All hydrants, hydrant isolation valves, all main line valves and any located service valves (curb-
boxes) in the subdivision were sounded using an X-Mic ®. This is an electronic device similar to a 
microphone or a stethoscope with which a trained operator can detect leaks on a water pipe.  
One leak was located during the survey. This was a leak on a hydrant lead on the hydrant located 
outside 10330 257 Rd. (Figure 5.1). Good leak noise was audible on the hydrant and on the 
secondary isolation valve. When the isolation valve was operated, the leak noise increased and 
water began to surface in the valve box. This indicated that the valve itself was the likely source of 
the leak and maintenance is required as soon as possible. 

                                 
Figure 5.1: Leak on hydrant located outside 10330 257 Road 

Prior to this survey a similar leak on the southernmost hydrant on Rowantree Ave had been noted 
and stopped by Peace River Regional District. These two leaks were the likely cause of any ongoing 
substantial water loss within the community. Meter readings at the main subdivision supply were 
taken 48 hours apart after the leak detection survey with one of these leaks still needing attention. 
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These revealed an average of 16 l/h being fed into the system which is within the bounds of normal 
domestic usage. The repair of the remaining hydrant leak should reduce this further. 

5.2  

On August 17th, 2020, Watermark assisted Pure to perform a valve assessment on the system’s 
main line and hydrant secondary valves. Pure Technologies also carried out a GPS location survey 
on all main and hydrant valves and hydrants within the system. 

    

Figure 5.2: Location of Inline Valves and Hydrants 

From the drawings provided, seven (7) inline valves were identified in the watermain network within 
the inspection limits. Inline Valves 1 and 2 could not be accessed as it is located in fence line in 
neighboring airport field.  
 

 

Type: 6-inch Gate Valve 
Location: South of Lily-Rowantree 
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Notes: Buried 1 foot under gravel and raised back up while onsite. Value stuck and could not be 
turned.  
 

                                                                       

Figure 5.3: Inline Valve#3 

 

Type: 6-inch Gate Valve 
Location: Right of Way south of Rowantree and between 257 Road and Lily 
Notes: Cap was stuck on and repaired onsite 
Turn count: approximately 17.75 turns; fully closed and fully opened 
 

                                                  

Figure 5.4: Inline Valve#4 

 

Type: 6-inch Gate Valve 
Location: Northeast corner od 257 Rd and Rowantree 
Notes: Buried 1 foot in ditch; raised back up while onsite  
Turn count: approximately 19.5 turns; fully closed and fully opened 
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Figure 5.5: Inline Valve#5 

 

Type: 6-inch Gate Valve 
Location: Off of gravel right of way, southeast of 257 road and Rowentree 
Turn count: 20.25 turns; fully closed and fully opened 
 

                                          

Figure 5.6: Inline Valve#6 

 

Type: 6-inch Gate Valve 
Location: On 242 road (242 road – 257 road intersection) 
Notes: Valve was buried, and casing broken; cleaned up and raised. Valve could not be exercised.  
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Figure 5.7: Inline Valve#7 

 

Type: 6-inch isolation Gate Valve 
Turn count: 19.5 turns; fully closed and fully opened  
 

                                        

Figure 5.8: Hydrant A 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
Notes: Keys stuck on extension 
 

                                               

Figure 5.9: Hydrant B 
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Type: 6-inch isolation Gate Valve 
Turn count: 20.5 turns; fully closed and fully opened  
Notes: Leaks when valve operated 
  

                        

Figure 5.10: Hydrant C 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
 

                                      

Figure 5.11: Hydrant D 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.5 turns; fully closed and fully opened  
Notes: Leaks when valve operated 

Page 297 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020 Page 11 

                                   

Figure 5.12: Hydrant E 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
Notes: Leaks when valve operated 
 

                         

Figure 5.13: Hydrant F 

 

Type: 6-inch isolation Gate Valve 
Notes: Valve extension not on valve nut; could not be exercised 
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Figure 5.14: Hydrant G 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
 

                                    

Figure 5.15: Hydrant H 
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The PRRD YXJ subdivision’s sanitary sewer system was CCTV surveyed by AquaCoustic Remote 
Technologies from August 24 to August 28, 2020. In total 26 lines between manholes were surveyed. 
The technician reviewing the video during the survey coded all defects observed in accordance to 
NASSCO’s PACP grading system. This included both structural defects such as cracks, fractures, 
and breaks in either the barrel of the pipe or taps, as well as operational and maintenance defects 
such as root intrusion, debris, obstructions, encrustations in the barrel or at joints and infiltration 
stains at joints.   
 
All defects observed were graded from 1 to 5, with 5 being the most severe.  Typically a pipe defect 
receiving a grade of 5, especially a structural defect, should be repaired or replaced immediately as 
collapse of the pipe or fitting is imminent. Defects graded 4 should be addressed within the year, and 
defects graded 1 through 3 need to be periodically monitored to ensure they don’t continue to 
deteriorate rapidly. 
 
Table 5.1 summarizes the PACP coding data for the entire system, by line.  The Structural Pipe 
Rating or O&M Pipe Rating is the sum of the product of each number of defect times it’s grade. The 
larger this number the greater number of significant defects found. The Structural Pipe Rating Index 
is the Structural Pipe Rating divided by the total number of structural defects found in each line. 
Likewise for determining the O&M Pipe Rating Index. When these indices exceed 3.0 it means that 
a majority of the defects found in the line are of a very serious nature. 
 
There was no active infiltration observed in any of the lines during the survey. All manhole interiors 
appeared to be in reasonable good shape and not requiring any maintenance or repair. 
 
A review of the index data in Table 5.1 suggests that lines SMH 9 to SMH 10, SMH 9 to SMH 8, and 
SMH 7 to SMH 6 have some significant structural defects, while lines SMH 9 to SMH 8, SMH 11 to 
SMH 10 and SMH 3 to SMH 4 have a large number of serious defects. Line SMH 9 to SMH 8 falls 
into both categories. Line SMH 3 to SMH 4 also has a large number of structural defects. Details of 
each noted defect can be found in Appendix C. 
 

Start 
Manhole 

End 
Manhole 

Structural Defects Operational & 
Maintenance Defects 

Pipe 
Material 

No. of  
Structural 
Defects 

Structural 
Pipe 

Rating 

Structural 
Pipe 

Rating 
Index 

No. of 
O&M 

Defects 

O&M 
Pipe 

Rating 

O&M 
Pipe 

Rating 
Index 

SCO 2 SMH 11 7 17 2.4 21 34 1.6 VCP 
SMH 11 SMH 10 12 35 2.9 63 120 1.9 VCP 
SMH 9 SMH 10 8 26 3.3 70 138 2.0 VCP 
SMH 9 SMH 8 9 39 3.3 78 152 1.9 VCP 
SMH 8 SMH 7 9 16 1.8 23 46 2.0 VCP 
SMH 7  SMH 8 3 5 1.7 22 44 2.0 VCP 
SMH 7 SCO 1 9 21 2.3 60 118 2.0 VCP 
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SMH 7 SMH 6 1 3 3.0 52 102 2.0 VCP 
SMH 6 SMH 5 5 13 2.6 65 131 2.0 VCP 
SMH 
102 

SMH 
101 

1 3 3.0 4 10 2.5 PVC 

SMH 
101 

SCO 3 0 0 0.0 3 6 2.0 PVC 

SCO 3 SMH 17 4 9 2.3 25 50 2.0 VCP 
SMH 16 SMH 17 3 7 2.3 83 163 2.0 VCP 
SMH 16 SMH 15 8 21 2.6 55 107 1.9 VCP 
SMH 15 SMH 14 5 15 3.0 19 38 2.0 VCP 
SMH 13 SMH 14 8 20 2.5 18 32 1.8 VCP 
SMH 13 SCO 5 8 18 2.3 47 95 2.0 VCP 
SMH 12 SMH 13 11 29 2.6 9 16 1.8 VCP 
SMH 18 SMH 10 23 2.3 38 78 2.1 VCP 
SMH 12 SMH 18 11 32 2.9 34 63 1.9 VCP 
SMH 12 SMH 5 7 19 2.7 48 92 1.9 VCP 
SMH 4 SMH 5 12 29 2.4 20 39 2.0 VCP 
SMH 3 SMH 4 18 47 2.6 74 140 1.9 VCP 
SMH 3 SMH 2 9 24 2.7 74 144 1.9 VCP 
SMH 2 SMH 1 3 5 1.7 52 101 1.9 VCP 
SMH 1 SMH 0 0 0 6 12 2.0 PVC 

Figure 5.1: Summary of CCTV survey results 

Based on a review of the CCTV video in conjunction with the PACP coding, a number of pipe barrel 
locations as well as factory tee fittings and break-in taps will need to be repaired. Many of these can 
be point repairs. However, one line (SMH 3 to SMH 4) in particular would probably be best 
rehabilitated by a cured in place (CIPP) liner through the whole line. There are also a couple lines 
that should be cleaned given the large amount of debris that has accumulated at dips or inverted 
siphons in these lines. 
 
Appendix C reviews each line in detail and identifies those structural items that need to be 
addressed, either with a repair or replacement, or jet cleaning for maintenance issues.  
 

 

 

The Telog high speed pressure transducer was installed on the fire hydrant (HYD B) located at the 
southeast corner of Rowantree Ave. (Road A) and Lily St. (Road D). This location (see Figure 6.1) 
was selected because it is approximately in the middle of the YXJ Subdivision serviced by the 6-inch 
AC water main.  
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    Figure 6.1: Location of Hydrants and Gate Valves in the 6-inch AC Water Mains 

The transducer was activated on August 17, 2020 at 9:28 AM and was deactivated on September 
15, 2020 at 11:32 AM. Pressure measurements are recorded every 4 minutes. If a transient (water 
hammer) event is detected, then the transducer records the pressure in micro-seconds. During the 
nearly one-month monitoring period 10,473 pressure measurements were recorded every 4 minutes. 
No significant surge pressure was detected. 

Appendix A graphically shows the minimum, average and maximum pressure recorded during that 
month-long cycle. There is little difference in the minimum, average and maximum pressure over this 
time cycle due to the relatively short period (4 minutes) between pressure data recordings.  

On September 3, 2020 at 10:08 AM a minimum pressure of magnitude -5.08 psi was recorded. This 
negative pressure lasted a duration of 3-1/2 hours, until 1:36 PM.  An hour proceeding this 
registration of a negative pressure, the maximum pressure of 62.76 psi was recorded.  This 
maximum pressure lasted approximately 8 minutes (2 recording cycles) before returning to a more 
normal level. It is suspected that the pressure to the subdivision was deactivated for that 3-1/2 hour 
period so maintenance or repair could be performed at some other location in the feeder system.  

 

Table 6.1 below shows the statistical analysis of the three measurement values recorded every 4 
minutes. As stated above, there is virtually little difference between the minimum, average and 
maximum recorded values. For the purposes of carrying out a design check on the 6-inch AC Class 
150 pipe, the values for the maximum pressure were used. The median maximum pressure was 
52.62 psi.  
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Statistical 
Value 

Recorded Pressure, psi 

Minimum Average Maximum 

Minimum -5.08 -4.34 -4.29 
Average 49.99 51.14 51.94 
Median 50.47 51.73 52.62 

Maximum 58.35 59.03 62.76 

Table 6.1: Statistical Analysis of Recorded Pressure Data 

The frequency distribution of the 10,473 maximum pressure measurements can be seen in Figure 
6.2 below. As expected from the graph in Appendix A, the majority of the maximum pressure 
measurements (applies to minimum and average too) falls into a very narrow band. In fact, 70% of 
all maximum pressures fall between 53 and 55 psi. This can also be observed in Figure 6.3 which 
shows the cumulative frequency distribution of this same data. More importantly, from a design 
perspective, 99.9% of all maximum pressures fall at 56 psi or below. The two maximum recorded 
pressures above 60 psi, which occurred at 9:00AM and 9:04AM on September 3, 2020, were 
probably due to some minor transient event in the system. The AWWA C401 design method 
incorporates a factor of safety of 4 on the working pressure to accommodate unexpected transients 
that may occur in a water distribution system. Consequently, for the AWWA C401 design check, a 
working pressure of 56 psi at the hydrant level was used. This represents the 99.9 percentile of all 
maximum pressure measurements in the YXJ subdivision. 
 

                            
Figure 6.2: Frequency Distribution of Maximum Pressure 
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Figure 6.3: Cumulative Frequency Distribution of Maximum Pressure 

 

 

 

AWWA C401, Selection of Asbestos-Cement Pressure Pipe, incorporates the design method for AC 
pipe. AC pipe is designed on the basis of the interaction of both the internal pressure and external 
load on the pipe’s strength. This is commonly called combined loading and was first introduced for 
cast iron pipe by Prof. Schlick, Iowa State University. The AC pipe industry adopted the same design 
methodology for AC pipe, after confirmation testing.  

 

Tests of AC pipe with both internal pressure and external 3-edge bearing loads have shown that 
there is a relationship between the combined loads at the point of failure. This relationship at failure 
is expressed by the following Schlick formula, and is represented by a parabolic curve: 

         (1) 

Where 
 w = external crush load on the pipe in conjunction with some internal   
 pressure p at failure 
 W = 3-edge bearing (crush) load that will cause failure, with no internal   
 pressure 
 p = internal pressure in conjunction with some external load w at failure 
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 P = internal pressure that will cause failure, with no external load 
 
For the purposes of design, factors of safety are applied to both the external load and internal 
pressure acting simultaneously on the pipe. In the case of AC pipe in a water distribution system, 
the AWWA standard recommends a safety factor of 4 be applied to the operating pressure when 
surge is not calculated. Likewise, for external load a safety factor of 2.5 is recommended. 
 
With the incorporation of safety factors, the Schlick formula takes on the form: 

  + = 1      (2) 

Where 
 fsw = factor of safety for external load, 2.5 recommended 
 fsp = factor of safety for pressure, 4 recommended 
 
 

                       
Figure 7.1: AWWA C401 Combined Loading 

 
The above figure illustrates the application of the Schlick combined loading formula for AC pipe with 
the recommended AWWA factors of safety. Pipe safely meeting the design requirements will fall on 
or below the green design line in Figure 7.1. 

 

External soil load is calculated using the Marston’s formula for a rigid pipe (AC is actually semi-rigid) 
and any live load determined using the integration of the Boussinesq formula or a simplification of 
same. The general form of Marston’s equation: 
  𝑊 = 𝐶𝛾𝐵         (3) 
Where: 
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C = coefficient dependent on ratio of height of fill to width of trench or  pipe diameter,  
shearing forces between earth prisms and direction of relative settlement between 
interior and adjacent earth prisms 

 γ  γ = unit weight of fill material (120 lbs/ft3) 
 Bd = width of trench at top of pipe 

For trench conditions, 

 𝐶 =
′

′
 

Where: 
 K = Rankine’s ratio of active lateral unit pressure to vertical unit pressure 

     = 𝑡𝑎𝑛 45 −
′

 

 u’ = coefficient of friction between fill material and sides of trench 
     = 𝑡𝑎𝑛𝜑   
Generally, when the character of the soil is uncertain a value of Ku’ of 0.150 maybe typically selected, 
corresponding to saturated top-soil. The external field load is then converted to an “equivalent” 3-
edge bearing load by the application of a bedding factor, BF. The external load applied to a buried 
pipe is actually distributed over a broader arc of the pipe’s circumference than a 3-edge bearing load, 
dependent on the type of installation. So, the calculated external load (soil plus live load) is divided 
by the bedding factor to arrive at an equivalent 3-edge bearing load. Mathematically, 
 
  𝑤 =          (4) 
Where 
 WE = external soil load 
 Wt = live load 
 BF = bedding factor (ranges from 1.1 to 2.2 dependent on the class of bedding as defined in 
AWWA 401) 
 
AWWA C401 and AWWA C603, Standard for the Installation of Asbestos-Cement Pressure Pipe, 
identify four classes of bedding for pipes buried in trench installations. Class A involves either a 
concrete cradle or arch and Class D is placement of the pipe on a flat bottom with loose sidefill soil. 
Neither of these classes of installation were common for AC pipe. The most common installation 
types would be represented by Class B and Class C beddings. Class B, which has a bedding factor 
of 1.9, can be achieved by placing the pipe in a trench with a shaped bottom and granular bedding 
and carefully compacted backfill to each side, or the use of carefully compacted granular material 
under the pipe (1/4 Bc min) and up to the springline with compacted backfill from there to over the 
pipe a minimum of 12 inches (300 mm). Class C, which has a bedding factor of 1.5, is similar to 
Class B except in the case of the shaped trench bottom there is no granular fill and the soil sidefill is 
only lightly compacted, or a bedding of carefully compacted granular material is placed under the 
pipe to a depth of 1/8 Bc or 4 inches minimum, then extended up the sides a further 1/6 Bc minimum, 
with the balance of the backfill to 6 inches over the pipe composed of lightly compacted backfill. The 
use of shaped bottom trenches was a very uncommon practice, so realistically the following figures 
illustrate the Class B and Class C beddings in AWWA C401 most commonly used. 
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  Figure 7.2: Class B        Figure 7.3: Class C 
 
There was no information provided regarding the type of installation for the 6-inch AC pressure pipe 
so the Class C detail as described in AWWA C401 and illustrated in Figure 7.3 is assumed. The 
bedding or load factor for Class B is 1.5. 

 

The internal pressure that will cause failure, P, can be expressed in terms of the burst or hoop tensile 
strength of the pipe, namely: 

  𝑃 =         (5) 

Where 
 t = wall thickness 
 D = mean diameter 
 sh = hoop tensile strength 
 
For the 6-inch AC pressure main, the minimum internal design pressure per AWWA C400-77 for 
Class 150 is 632 psi. Obviously as the pipe degrades these values decline too. 
 
Likewise, the 3-edge bearing load, W, can be expressed in terms of the modulus of rupture or 
circumferential flexural strength, sf, of the pipe wall: 

  𝑊 =  
.  

       (6) 
Where 
 sf = circumferential flexural strength 
 
For the 6-inch AC water main, the AWWA C400 standard specifies that the minimum design external 
load, namely the 3-edge bearing load that will cause failure without internal pressure, W, for Class 
150 it is 5400 lb/ft (79 kN/m). Similarly, these values will decline as the pipe degrades. It should be 
noted that that this design approach does not cover longitudinal (beam) and transverse shear 
stresses caused by ground movement and/or uneven bedding. These result in circumferential rather 
than longitudinal fractures. Such transverse fractures have been the most common type of structural 
failure observed in asbestos cement pipes in some North American communities, especially in 
smaller diameters.  

 

As covered in Section 6.2, the 99.9 percentile maximum internal pressure for the 6-inch AC 
distribution main was determined to be 56 psi after the statistical analysis of the Telog hi-speed 
transducer data. This is the pressure that was measured by the transducer mounted on a fire hydrant 
(HYD B) at a ground elevation of approximately 2299 ft. The buried pipe is 9 ft. lower. Plus, the 
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lowest ground elevation in the YXJ subdivision is at 2265 ft. Therefore, the pipe at the lowest 
elevation in the system would be 44 ft. below the transducer’s level, which would impose an 
additional 19 psi of head on the buried pipe resulting in a maximum working pressure of 75 psi.  
 
The AWWA C401 standard for a water distribution pipe recommends a minimum factor of safety of 
4 on working pressure, especially when transients are unknown. The AWWA C403 design standard 
that covers transmission pipes has a reduced factor of safety, but this factor of safety is applied to 
the maximum pressure the pipeline could experience which would include both working pressure 
and water hammer. Theoretically, transmission mains are “engineered” pipelines where transient 
pressures are either quantifiable or are limited by water hammer mitigation equipment (eg. surge 
vessels). For this distribution system, the factor of safety of 4 on the 99.9 percentile maximum 
pressure is reasonable. 

 

There are no profile drawings available for the 6-inch AC water main. According to sheet 2 of the “as 
constructed” drawings (FJ 6169-1), the minimum depth of soil cover is to be 9 feet.  
The dead soil load on the pipe was calculated using the Marston trench formula and the embankment 
or wide trench formula. The smaller of the two is then used for the dead load on the pipe, as 
recommended in AWWA C401. A trench width of the pipe outside diameter plus 2 feet (.6m) was 
used with a soil unit weight of 120 lb/ft3 (18.9 kN/m3). The results are shown in Table 7.1 below. 
 
The pipe was also installed inside a casing where it passes under 257 Road. This was no doubt to 
protect the pipe from large vehicular loading. However, it does appear from the drawings that some 
portions of the pipeline could be subjected to light vehicular loading, especially from automobiles. 
For the design check, the live load on the 6-inch AC pipe was calculated using an HS20 truck load 
(individual wheel load 71 kN), with the appropriate impact factor based on cover depth. The results 
of this calculation are also shown in Table 7.5 below. Using the bedding factor of 1.5, the above soil 
and live loads are converted to an equivalent 3-edge bearing load. This is the load in a 3-edge 
bearing test that would produce the same flexural stress level as that due to the higher burial load. 
The 6-inch Class 150 pipe’s minimum 3-edge bearing strength is 5,400 lb/ft, (79 kN/m) and with a 
factor of safety of 2.5, the maximum permitted load becomes 2,160 lb/ft (31.5 kN/m) with no internal 
pressure. As the pressure increases, this maximum allowable external load drops in accordance to 
the Schlick formula (Eqn. 1 in Section 7.1.1) 
 

Property External Load, lb/ft 
(kN/m) 
9 ft. (3.24 m) Burial 

Trench Load, Wd 1,738 (25.4) 
Embankment Load, Wc 13,339(195) 
Dead Load, We 1,738 (25.4) 
Live Load, Wl 77 (1.1) 
Total External Load, Wt 1,815 (26.5) 

Table 7.1: External Soil and Live Load 
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With the bedding factor of 1.5, this total external soil and live load transforms to an equivalent 3-edge 
bearing load of 1,210 lb/ft (17.7 kN/m). 

 

To aid in the design check, Pure installed a high speed recording pressure transducer on the hydrant 
located at the SE corner of Lily St. (Road D) and Rowantree Ave. (Road A) for 30 days. This TPM 
recorded the minimum, average and maximum pressure at the monitoring site every four minutes. If 
a transient is detected the pressure is recorded every micro-second thus capturing any surge (water 
hammer) pressures that are often overlooked by standard SCADA gauges that only sample every 
few minutes. The analysis of the pressure data collected may be in found in Section 6. 
 
All total there is approximately 7,351 linear feet (2,241 m) of AC pipe in this subdivision. The closed 
piping system is plugged at Airport Road, 242 Ave., and Rowantree Ave. and has it’s only feed from 
the east by an extension of the line from Tulip Ave to a metering chamber and connection at another 
6-inch line. The metering chamber and connection is approximately 25 meters north of a pump 
house. 
 
The “as constructed” drawings are dated August 1977. The name of the roads on the 1977 drawings 
have all changed. Road A is now Rowantree Ave., Road B is 242 Ave., Road C is Tulip Ave., Road 
D is Lily Street and Airport Road is 257 Road. The Airport By-pass Road to the north is now Airport 
Road. The site plan shows the airport just to the south as Fort St. John Airport, but it is now known 
as North Peace Regional Airport (YXJ).  

 

The drawings (FJ 6169-1, sheets 1 to 10) identify the water pipe as 6-inch Class 150 asbestos-
cement (AC). The drawings show a plan view of the water pipeline but no profile. A plan and profile 
for the sewer pipeline that lies adjacent to the water main is shown. The general notes on sheet 2 
states that all watermains shall have a minimum of 9 ft. cover and that all watermains shall be 
designated in accordance to the latest AWWA specifications.  
 
The gound elevation along the sewer pipeline ranges from a low of 2263 (ft.) at the end of the line 
on 242 Ave. to a high of 2303 (ft.) at the end of the line on Rowantree Ave. It would be reasonable 
to assume the ground elevations for the watermain follow these same patterns, as these lines are 
parallel, and are generally only separated by 10 feet (3 m). This 40 foot (12.2 m) of elevation change 
would translate into a difference of 17.2 psi of pressure between the pipeline’s low and high points. 
The pressure transducer was placed on a hydrant with a ground elevation of approximately 2299 ft., 
or near a high point in the system. 
 
The pipeline where it crosses under 257 Road (old Airport Road) is installed in a 24-inch corrugate 
casing filled with sand. This is undoubtably designed to protect the pipe from any large traffic loads. 
Aside from this location there is no information on the drawings to indicate how the pipe was installed, 
or specifically the type of trench construction (bedding, side-support, trench width) used. 
Assumptions will have to be made about these conditions in order to calculate the dead load (soil 
cover) on the 6-inch AC pipe.  
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The AWWA C400 pipe standard that would have been in effect at the time of this project was 
published in 1977. This standard, AWWA C400-77, covered asbestos-cement pressure pipe in 
diameters 4-inch through 16-inch. The three main strength requirements in the AWWA C400 
standard are a flexural load test, an internal design pressure (burst) and an external design load 
(crush) requirement. The specified design internal pressure (minimum burst pressure) is 632 psi 
(4400 kPa) and the design external load (3-edge bearing crush strength) is 5400 lb/ft (79 kN/m). The 
AWWA C400 standard is a performance based specification and does not include any minimum wall 
thickness requirements for AC pipe. Using nominal hoop and flexural strength values for AC pipe, 
as outlined in Section 3.2, an approximation of what the wall thickness should be for the 6-inch Class 
150 pipe. Interestingly, the burst pressure requirement generally controls the minimum wall thickness 
for pipe diameters 8-inch and above, while 4-inch and 6-inch pipe wall thickness are typically 
controlled by the crush strength requirement. Specifically in the case of 6-inch Class 150, the nominal 
wall needed to meet the burst pressure requirement of 632 psi is 0.545 inches (13.4 mm), and the 
nominal wall to meet the crush strength requirement of 5400 lb/ft is 0.596 inches (15.1 mm). 

7.2.3 Results 

Using the AWWA C400 design (i.e., burst) internal pressure of 632 psi and a design external (crush) 
load of 5400 lb/ft, the failure envelop for the 6-inch Class 150 AC pipe can be calculated and plotted 
(blue line in Figure 7.4). Then applying the AWWA C401 recommended factors of safety of 4 for 
internal pressure and 2.5 for external (crush) load, the allowable or design envelope can be 
established (red line in Figure 7.4). Figure 7.4 shows the two curves, failure and design, for a 6-inch 
Class 150 AC pipe meeting the performance requirements of AWWA C400. 
 
Superimposed on this design and failure graph in Figure 7.4 is the intersection of the maximum 
working pressure of 75 psi and the external load of 1,210 lb/ft. This point falls well below the design 
line, meaning the pipe exceeds the recommended minimum safety requirements in AWWA C401. 
Table 7.2 below shows the factors of safety in pressure and external crush load for the 75 psi 
maximum working pressure and 9 ft. of soil burial with live load. 
 

Loading Condition Factor of Safety 
Working Pressure 8.0 
External Load 4.2 

Table 7.2: Factors of Safety 
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Figure 7.4: Design and Failure Envelop for 6-in Class 150 AC Water Pipe 
 
The 6-in Class 150 AC water pipe in the YXJ subdivision has been in service since 1977, a total of 
43 years. There have been no reported failures in this piping system. Pure Technologies has 
assessed the condition of asbestos-cement pipes used for water pipes and sewer force mains on 
other projects. Although we have seen significant degrees of deterioration in some AC pipes used 
for sewer force mains, the condition of water main pipes has been relatively good.  Unless AC water 
pipes are conveying “soft water” or buried in acidic sulfate bearing soils there would be little to no 
expectation to see significant degradation of these pipes. 
 
Profile drawings of the 6-inch water main was not included in the “as constructed” drawings provided 
Pure Technology. A note in the drawings states that pipes were to be buried with a minimum of 9 ft. 
of soil cover. This depth of soil cover was used to determine the external soil load on the buried 
main. A HS-20 wheel live load was also included, although at this depth it’s contribution to the total 
external load was minimal. 
 
Pure monitored the pressure in the YXJ subdivision’s system with a Telog hi-speed pressure 
transducer from August 17, 2020 to September 15, 2020. The measured pressures fell into a very 
narrow band. Based on the maximum pressure values measured, the 99.9 percentile value was 
determined to be 56 psi.  The pressure transducer was installed on a fire hydrant at approximately 
ground elevation of 2299 ft. Based on the elevation of the buried pipe at the lowest ground elevation 
location (2265 ft), an additional pressure head of 44 ft. (19 psi) was added for a total working pressure 
of 75 psi. 
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The AWWA C401 design check found the pipe, assuming no significant degradation, to be operating 
well within the defined safety limits recommended by the AWWA standard. In fact, the factor of safety 
in pressure was 8.0 and for external load 4.19. This is versus a recommended minimum value of 4.0 
and 2.5, respectively.  
 
While the structural evaluation based on AWWA standards indicate that the pipe section has been 
designed within the defined safety limits, with no direct information on the physical condition of the 
existing pipe, a prediction of the pipe’s remaining life is not feasible. No pipe samples were available 
for physical property testing and no failures have be recorded. This would be a good indicator that 
the pipe is still in relatively good shape. Given the application, namely water distribution, it would be 
reasonable to expect the asbestos-cement pipe has not suffered any severe degradation unless its 
conveying “soft” water or is subjected to acidic sulfate bearing soils or groundwater.  
 
 If the pipe owner wants some assurance that the pipe is still in good working condition then it would 
be advisable to check the Langelier Index (or Aggressiveness Index) of the water being conveyed 
through the pipes.  If the Langelier Index is equal to or greater than zero, then the water is not 
aggressive to AC pipe. For a Langelier Index less than -2.0, some degradation would be expected.  
The following table (extracted from AWWA C401) illustrates this point and compares the 
Aggressiveness Index and Langelier Index. 
 
Table 9. 
Effect on AC Pipe pH + log (AH) Langelier Index 
Highly Aggressive <10.0 <-2.0 
Moderately Aggressive 10.0 to 11.9 -2.0 to -0.1 
Non-aggressive >= 12.0 >=0 

 
External corrosion can occur when AC pipe is buried in acidic sulfate soils. The pH and water soluble 
sulfate in the surrounding soils and groundwater can be assessed to determine if these substances 
might pose a problem for the pipe. It would be advisable to retain a soils testing lab and have several 
tests run on soil samples extracted from the pipe zone.  Table 10 (extracted from AWWA C401) 
shows the possible effect of sulfates on the pipe. 
 
Table 10. 
Sulfate 
Aggressiveness 
Classification 

Water Soil 
Water-Soluble Sulfates -
mg/L SO4 

Water-Soluble Nuetral 
Sulfates-mg/L SO4 

Non-aggressive 150 and less 1000 and less 
Mildy Aggressive 150-1500 1000-2000 
Moderately Aggressive 1500-10,000 2000-20,000 
Highly Aggressive 10,000 and greater 20,000 and greater 

 
If the conveyed water is found to be “soft” (Langlier Index less than -2.0) or the surrounding soils and 
groundwater contain soluble sulfate exceeding 20,000 mg/L or 10,000 mg/L respectively, then it 
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would be recommended to extract a sample of the pipe from the line for laboratory testing. The 
laboratory testing would include microscopic examination of the wall cross-section, pH indicator 
testing of the pipe wall and a crush test. This would provide direct evidence on the physical condition 
of the pipe. A prediction of the remaining service life could be rendered at that point. 
 
If the conveyed water or surrounding soil and groundwater are found to be not aggressive, then there 
is a good chance the pipe is still in reasonable working condition. However, it would be recommended 
that if any future modification are made to the line, for example the line is extended, or if a failure 
does occur, that a section of pipe be removed from the line at those opportunities and subjected to 
the laboratory testing mentioned in the previous paragraph.  
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Figure A: Pressure Data over a 30-day monitoring period 
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AC pipe is composed of a mixture of asbestos fibers, Portland cement, and inorganic hydrated 
silicates. Typically, the asbestos fibers comprise less than 20% of the AC pipe. The AWWA product 
specifications for AC pipe (AWWA C400 and C402) also include physical and chemical requirements 
for the pipe itself. For the pipe composition, it requires that AC pipe shall be composed of an intimate 
mixture of either: 
 

 Portland cement or Portland blast furnace slag cement and asbestos fiber with or without 
silica; (or) 

 Portland pozzolana cement in asbestos fibers. 
 

The same specifications limit the amount of uncombined calcium hydroxide, presumably to curtail 
pipe dissolution: for Type I, there is no limit, and for Type II, 1.0% or less uncombined calcium 
hydroxide is permitted. Manufacture of Type I, which is not autoclaved, was discontinued in North 
America in the 1960s. Type II Portland cement is moderately sulfate resistant. The asbestos portion 
of AC pipe is composed of naturally occurring hydrated mineral silicates that possess a crystalline 
structure. There are four main types of asbestos. The principal type of asbestos found in AC pipe is 
chrysotile (white asbestos). Another type of asbestos, crocidolite (or blue asbestos) is also used for 
reinforcement of the pipe and improves the manufacturing process. Most high-pressure AC pipes 
had some crocidolite in addition to chrysotile fibers used in the manufacture. 
 
During the formation of asbestos cement, the constituent oxides contained in Portland cement react 
with water to form calcium hydroxide (lime) and calcium silicate/aluminate hydrates. The physical 
binding of these hydration products cures the cement mortar and together with the formation of lime 
determines the structural integrity of the final product.  

AC pipes produced in North America mainly used the ‘Mazza’ method whose origins are in the paper 
making industry. In this method a felt sheet was fed through a cement, silica and asbestos slurry 
bath where cement, silica and asbestos was picked up by the felt and then later transferred to a 
rotating mandrel under compactive force until the required thickness was achieved. The finished pipe 
is then removed from the mandrel by subjecting the mandrel to a strong electrostatic charge that 
produces steam around the pipe and thereby breaking the bond with the mandrel. The pipe is then 
steam cured under 2 atmospheres of pressure in an autoclave for 24 hours.  

Degradation can occur at both the internal and external surfaces of a pipe. Internal corrosion of a 
water pipe is mostly due to leaching of calcium hydroxide from the cement matrix. External attack 
can be from low pH (acidic) soils and/or groundwater as well as high sulfate bearing soils. 
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In contrast to the original expectations that AC pipe would not be attacked by corrosive water, it 
became evident that under certain circumstances AC pipe can be attacked by aggressive (soft) 
water. If the pipe is exposed to aggressive water, the cement matrix constituents dissolve, thereby 
exposing asbestos fibers and releasing some into the water. 
 
The AC pipe industry developed the concept of an Aggressiveness Index for use as a guide in 
determining whether AC pipe would be appropriate in a given situation. The original purpose of the 
index was to ensure the structural integrity of the pipe. More recently, it has been used to predict 
whether water quality degradation would occur from pipe dissolution. The Aggressiveness Index is 
a simplified form of the Langelier Index and has some shortcomings, which are noted below. 
 
The Aggressiveness Index (Al) is defined as follows: 
 

AI = pH + log(AH) 
 where: 

A = total alkalinity, mg/liter as calcium carbonate 
H = calcium hardness, mg/liter as calcium carbonate. 

 
The Aggressiveness Index does not incorporate corrections for temperature and ionic strength.  
 
Application of the Aggressiveness Index (AI) to determine when AC pipe could be used was 
incorporated into standards published by ASTM (1976) and AWWA (1975, 1980). The standards 
applied the Aggressiveness and Langelier Indices to relate water quality and the use of AC pipe.  
 

AI < 10 Aggressive water 
AI 10 - 12 Moderately aggressive water 

AI > 12 Non-aggressive water 

Table B.1: AI levels 

These standards recommended that Type I (non-autoclaved) or Type II (autoclaved) AC pipe could 
be used with non-aggressive water. Type II pipe is permitted for moderately aggressive water. For 
highly aggressive water, ‘’the serviceability of pipe for such applications should be established by 
the purchaser in conjunction with the manufacturer’’ (AWWA, 1980). Recognizing the relationship 
between water quality and the use of AC pipe, the U.S. EPA proposed that the Aggressiveness Index 
should be > 12 for water transported through AC pipe in order to prevent adverse effects. 
 
The Aggressiveness Index is based on calcium carbonate saturation, therefore it should yield a fairly 
accurate prediction of “non-aggressiveness” provided by a protective calcium carbonate coating if 
water is oversaturated. However, if the water is undersaturated with calcium carbonate, there is no 
reason to expect the Aggressiveness Index to predict with accuracy the dissolution of AC pipe since 
calcium carbonate is only a minor constituent of the cement and calcium silicate is the predominant 
pipe component. Furthermore, the Aggressiveness Index does not account for temperature and ionic 
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strength as does the Langelier Index. Finally, the Aggressiveness Index fails to account for 
protective chemical reactions in drinking water. 
The Aggressiveness Index was used for several years by pipe manufacturers and the water supply 
industry. Therefore, the majority of the data on water quality and AC pipe deterioration contains 
information on the Aggressiveness Index, calcium, and alkalinity of the water. In the absence of a 
better predictor of pipe performance, this index has been used extensively and is still a simple first 
approximation for predicting water pipe performance.  

Attack of asbestos cement pipe from the exterior can come from soft groundwater (low in calcium 
carbonate) or acidic sulfate soils. The mechanism of attack from soft groundwater is the same as 
internal attack, i.e., leaching of calcium hydroxide. For acidic sulfate soils, the sulfate in the soil reacts 
with calcium hydroxide and silica compounds in the pipe to form weaker and larger compounds that 
result in swelling of the cement matrix. Three different corrosion products can be formed by the 
reaction with the sulfate solution, namely gypsum, ettringite and thaumasite. Gypsum and ettringite 
formed by these reactions can swell to 123% to 224% (Matti, 1985) of the original solids they replace 
leading to expansion and destruction of the cementitious portion of the pipe. 
 

There were several important standards governing the supply, design and installation of AC pressure 
pipe. Those standards are: 
 

AWWA C400 Asbestos-Cement Pressure Pipe, For Water Distribution Systems and Other 
Liquids - this is the product standard which includes minimum performance requirements 
 
AWWA C401 The Selection of Asbestos-Cement Pressure Pipe, For Water Distribution 
Systems and Other Liquids - this standard essentially covers the interactive design approach 
for AC pressure pipe 
 
AWWA Manual M16 (1978) Work Practices for Asbestos-Cement Pipe - replaced by another 
AWWA handbook of the same title in 1995 
 
AWWA C603 Standard for Installation of Asbestos-Cement Pressure Pipe - covers 
recommended installation practices and laying of the pipe 
 
ASTM C500 Standard Test Method for Asbestos-Cement Pipe 

 
In 1975, AWWA revised AWWA C400 to only cover pipe diameters 4-inch through 16-inch which 
were considered distribution sized pipes and introduced AWWA C402 for transmission pipe in 
diameters 18-inch through 42-inch. ASTM C500 not only contains three important test protocols for 
AC pipe, namely hydrostatic pressure (burst), 3-edge bearing (crush) and uncombined calcium 
hydroxide tests, but also guidelines for establishing the degree of aggressiveness of transported 
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water to the internal surface of the pipe, and acidic and sulfate laden soils and waters to the external 
surface.  

Pressure classes covered by AWWA C400 include class 100, 150 and 200 psi rated products. It was 
very common to specify Class 200 for 4-in and 6-in diameter pipe, not because of pressure 
requirements but in order to increase the available beam strength. Diameters 8-in and above were 
normally specified Class 150.  

 

The AWWA product standards are performance based. They do not specify minimum unit strength 
properties or physical dimensions (eg. thickness) for the AC pipe. Rather, they specify the minimum 
“design” internal pressure (or burst pressure) and the minimum “design” external load (or 3-edge 
bearing crush load) that the pipe’s are required to have in order to meet the standard. The following 
table (Table B.2. from AWWA C400) lists those minimum “design” pressures and loads. It should be 
noted that the 1964T version of AWWA C400 did not list any internal design pressures. The design 
pressures shown in Table 2 first appeared in the 1975 version of AWWA C400. The 1964T version 
did state that each length of pipe should have sufficient strength to withstand an internal hydrostatic 
pressure of four times the rated operating pressure for it’s class.  
 

Nominal 
Diameter 

in 

Class 100 Class 150 Class 200 
Internal 

Pressure 
psi 

External 
Load 
 lb/ft 

Internal 
Pressure 

psi 

External 
Load 
lb/ft 

Internal 
Pressure 

psi 

External 
Load 
lb/ft 

4 417 4100 616 5400 809 8700 
6 441 4000 632 5400 815 9000 
8 472 4000 653 5500 824 9300 

10 490 4400 650 7000 826 11000 
12 490 5200 658 7600 830 11800 
14 500 5200 650 8600 826 13500 
16 500 5800 654 9200 825 15400 
18  6500  10100  17400 
20  7100  10900  19400 
24  8100  12700  22600 
30  9700  15900  28400 
36  11200  19600  33800 

Table B.2: Design Internal Pressure and Design External Load 

The “design” internal pressure requirement is at least 4 times the pressure class. In reality, it has to 
be slightly higher as the pressure class supposedly applies to a buried pipe with approximately 5 feet 
of soil cover. As shown in Section B.4.1, there is an interaction between the pipe’s internal pressure 
and external load capacity.  
 
 

Page 320 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020 Page 34 

The pipe average internal diameter is not less than the nominal diameter by more than 5%. Standard 
lengths are either 10 ft. (3m) or 13 ft. (4m) for 4-in, 6-in and 8-in diameters, and 13 ft. (4m) for 10-in 
and larger. The shorter length for the smaller diameters was to limit the bending moment (beam 
action) in those sizes as their relatively thin walls did not provide adequate beam strength in some 
soil conditions. Beam breaks in 4-inch AC pipe were not uncommon especially in clayey soils. 

The wall thickness is not specified in the standards. It was up to each manufacturer to determine the 
minimum thickness their product needed to meet the design pressure and external design load 
requirements. However, there was a tolerance on the manufacturer’s stated standard thickness. 
 

Nominal Pipe Size Wall Thickness Tolerance 
4-12 in 100-300 mm -0.06 in -1.5 mm 

14-16 in 350-400 mm -0.12 in -3.0 mm 

Table B.3: Wall Thickness Tolerance 

The standard joint for AC pipe was a coupling machined with two inner grooves from thicker AC 
stock. Rubber gaskets meeting the requirements of ASTM D1869 were used. Similarly, each end of 
a standard length of AC pipe was machined to fit inside the coupling and seal against the compressed 
rubber gasket. Approximately 15% compression of the gasket was achieved when the spigot end 
entered each side of the coupling. The spigot end actually had two machined surfaces, D2 and D3, 
as shown in Figure B.1. 
 

                                        
Figure B.1: Coupling and Spigot End of AC Pipe 

 
All fittings used with AC pressure pipe were cast iron, ductile iron or steel. No AC pressure fittings 
were made, except heavy tapped couplings, which were couplings with threaded bushings factory 
installed that would accept ¾” and 1” corporation stops. In order to facilitate the manufacture of 
fittings for AC pipe standardized D2 and D3 dimensions were adopted by the industry. The following 
table (Table A.1 in AWWA C400) identifies those pertinent dimensions. 
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Table B.4: Dimensions of Spigot End of AC Small Diameter Pressure Pipe 

As stated previously, the AWWA standards are performance oriented and do not include any 
minimum strength properties aside from the design (burst) internal pressure and the design (crush) 
external load. However, there are other worldwide standards for AC pipe that do include minimum 
properties. These can be helpful in an investigation of AC pipe’s current and future performance 
expectations, especially when little is known about the pipe itself. 
 
The Australian Standard AS 1711 (1975) offers a minimum tensile strength of 3,915 psi (27 MPa). 
The British Standard for AC pipe includes a crush strength (modulus of rupture) of 6,380 psi (44 
MPa). There were several AC pipe manufacturing plants in the Middle East (Saudi Arabia, Dubai, 
Oman, Jordan, Lebanon). The Saudi Arabian Standards Organization (SASO) did include 28 day 
strength requirements (pipe produced in the Middle East was normal cured, not autoclaved, hence 
the need for a 28 day requirement). The SASO requirements, according to one of the manufacturers, 
was as follows: 

 Longitudinal bending strength of small diameter pipes, Rf - 3,988 psi (27.5 MPa) 
 Circumferential bending strength (crushing strength), Re - 7,250 psi (50.0 MPa) 
 Bursting strength, Rb - 3,480 psi (24 MPa) 

 
The SASO standard did not have a requirement for longitudinal compressive strength, Rc, or 
longitudinal tensile strength, Rt, but the Saudi manufacturer included this information in their 
literature: 

 Longitudinal compressive strength, Rc - 7,250-9,425 psi (50-65 MPa) 
 Longitudinal tensile strength, Rt - 1,450 psi (10 MPa) 

 
The elastic modulus properties of AC pipe depends on the direction in which the stresses are applied 
to the pipe, given the preferential orientation of the reinforcement fibers (asbestos) in the 
circumferential plane. The following table, extracted from the Saudi Arabian Amiantit Company’s 
brochure, gives design values for the elastic modulus. 

Pipe Size Class 100 Class 150/200 
D2 D3 D2 D3 

in. mm in. mm in. mm in. mm in. mm 
4 100 4.64 118 4.80 122 4.81 122 4.97 126 
6 150 6.91 176 7.07 180 6.91 176 7.07 180 
8 200 9.11 231 9.27 236 9.11 231 9.27 235 

10 250 11.24 286 11.40 290 11.66 296 11.82 300 
12 300 13.44 341 13.60 345 13.92 354 14.08 358 
14 350 15.07 383 15.23 387 16.22 412 16.38 416 
16 400 17.15 436 17.31 440 18.46 469 18.62 473 
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Table B.5: Elastic Modulus of AC pipe (Saudi Arabian Amiantit Company) 

For calculation of water hammer, it is recommended that an elastic modulus of 25.0 GPa (3.62 x 106 
psi) be used. 

Stress 10 MPa 18 MPa 8 MPa 10-35 MPa 
Loading Beam 3-Edge Bearing Internal 

Pressure 
Longitudinal 
Compression 

Emin, GPa 22.5 25.5 (3.7 x 106 
psi) 

31.0 (5.5 x 106 
psi) 

22.0 

Emax, GPa 24.0 27.8 33.0 24.0 

Page 323 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020 Page 37 
Page 324 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020                Page 38 

There are 4 joints in this line that show infiltration staining or encrustation around the joint, both 
signs of possible infiltration. None viewed during the survey. Four joints showed some signs of root 
intrusion but not significant enough to warrant action. There were five locations, at or near joints, 
with cracks or fractures. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple fractures and cracks, ~1m long Point repair 
11.8 2 Longitudinal crack - minor None 
13.2 1 Circumferential crack - minor None 
28.8 3 Multiple cracks at joint Monitor 
30.0 2 Longitudinal/spiral crack, ~1m long None 
65.6 3 Longitudinal fracture, ~.3m long Monitor 

Table C.1: Sewer Data Analysis – SCO 2 to SMH 11 

C.2 

There are 2 joints with infiltration staining. No active infiltration. There is a 1.4m length of PVC pipe 
in this line, beginning at 20.0m from SMH 11, with the joint offset from the clay pipe. This line had 
a lot of floating and underwater debris. There were 8 locations with cracks or fractures, one 
requiring immediate repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 1 Circumferential crack - minor None 
11.8 1 Longitudinal crack - minor None 
20.0 3 PVC section - joint offset None 
40.7 2 Longitudinal crack - minor None 
63.1 2 Longitudinal crack - minor None 
73.8 4 (2) Entire length of pipe has 2 to 3 longitudinal 

cracks 
Point repair 

75.0 5 Multiple longitudinal and circumferential 
fractures 

Point repair 

81.2 3 (4) Broken joint - minor None 
83.2 3 Several (2) longitudinal cracks along entire 

pipe 
Monitor 

Table C.2: Sewer Data Analysis – SMH 11 to SMH 10 

C.3 SMH 9 to SMH 10 

There are 3 joints with infiltration stains, but no active infiltration. There was a lot of 
encrustation on the interior of this pipe over its whole length. There are 4 taps in this line, 
three are factory tees and one a break-in tap. Eight (8) locations with cracks or fractures, 
six are relatively minor but two are significant and need to be addressed. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 2 Circumferential fracture at joint - minor None 
2.9 3 (4) Multiple fractures at joint - minor Monitor 
11.3 1 Tap break-in at 3 o’clock - good None 
17.1 3 Tap tee at 3 o’clock, plugged with deposits Clear 
34.8 2 Longitudinal crack - minor None 
52.6 3 Multiple longitudinal cracks at joint - minor None 
62.4  Tap tee None 
66.6 3 Longitudinal fracture at joint - ~.2m long - 

minor 
None 

93.7 3 (4) Multiple fractures at joint - minor Monitor 
110.3  Tap tee - 2 o’clock - good None 
111.8 4 Several longitudinal & spiral fractures - 0.6 

to 1m long 
Point repair 

112.4 4 Multiple fractures entire last pipe at MH Point repair 

Table C.3: Sewer Data Analysis – SMH 9 to SMH 10 

C.4 SMH 9 to SMH 8 

More than seven (7) joints with signs of infiltration staining. There are two factory taps (tees) in this 
line with one showing 60% blockage and requiring clearing. Eight (8) locations with varying cracks 
and fractures, two (2) very significant and requiring repair 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple longitudinal and spiral cracks 
about 0.6m long. 

Point repair 

1.5 4 Break at joint Monitor 
18.8 1 Very minor crack from 10 to 11 o’clock None 
26.3 3 (4) Spiral crack - minor Monitor 
34.7 1 Insignificant crack None 
44.2 3 Tap (tee) 60% plugged Clear 
63.6 2 Longitudinal crack - 0.6m long - minor None 
68.1  Tap (tee)  
95.5 4 Multiple fracturs at joint - not too significant Monitor 
104.8 2 Cracks at joint - very minor None 
107.7 4 Multiple fractures - ~-.6m long Monitor 
120.2 4 Broken pipe with significant fractures - last 

pipe at MH 
Point repair 

Table C.4: Sewer Data Analysis – SMH 9 to SMH 8 

C.5 SMH 16 to SMH 17 

Six (6) joints with signs of infiltration staining or encrustation. There are six (6) taps on this line, 
some showing signs of infiltration or encrustation but not active. One tap has 30% blockage. Three 
(3) locations with cracks at joints but none major enough to require repair. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.3  Tap (tee) at 2 o’clock - good None 
10.0  Tap (tee) at 10 o’clock - good None 
46.4 1 Tap break-in - some minor restriction None 
53.3 3 Multiple small cracks at joint - minor None 
68.9 1 Tap (tee) at 2 o’clock - good None 
87.1 2 Longitudinal crack - minor None 
91.2 2 Spiral crack - 0.6m long - minor None 
99.7  Tap (tee) 10 o’clock - good  
100.3 2 Tap (tee) 2 o’clock - 30% blockage Clear 

Table C.5: Sewer Data Analysis – SMH 16 to SMH 17 

C.6 SMH 16 to SMH 15 

Three (3 ) joints with infiltration stains. No active infiltration. Three (3) taps in this line, two tees and 
one break-in tap. The break-in tap had some potential infiltration during the survey. Seven (7) 
locations had cracks or fractures, two significant enough to require repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

7.4 3 Longitudinal crack - 0.5m long - minor None 
8.6 1 Minor crack None 
33.8  Tap (tee) at 2 o’clock - good None 
37.5 2 Tap break-in - some sign of infiltration Monitor 
42.5 2 Two longitudinal cracks at springline - 

0.6m long 
None 

44.0 2 Two longitudinal cracks at springline - 
0.6m long 

None 

50.7 3 Multiple cracks  Monitor 
77.0 4 Fracture at joint - significant Point repair 
103.1  Tap (tee) at 1 o/clock - good None 
120.9 4 Multiple fractures in last pipe next to MH 

15 
Point repair 

Table C.6: Sewer Data Analysis – SMH 16 to SMH 15 

C.7 SMH 15 to SMH 14 

Six (6) joints had infiltration staining or encrustation indicative of past infiltration. There are two taps 
in this line, with one being a break-in tap and requiring repair. Three(3) locations in this line had 
fractures and cracks, with one in bad shape and requiring repair. This line also had a lot of 
underwater debris and would be a good candidate for jet cleaning with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

17.6 to 
23.2 

 PVC pipe (previous repair) with large dip. 
Lots of debris. 

Clean the entire line 

27.5 2 (3) Longitudinal fracture - 0.3m long - minor None 
43.8 2 Circumferential fracture at joint - minor None 
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67.5  Tap (tee) at 10 o’clock None 
93.3 3 Tap break-in at 11 o’clock - not good Top hat repair 
97.0 5 Multiple fractures, including spiral fracture 

in last pipe section and cracks at joint - 
collapse possible 

Immediate point 
repair 

Table C.7: Sewer Data Analysis – SMH 15 to SMH 14 

C.8 SMH 14 to SMH 13 

Seven (7) joints show infiltration staining or encrustation, signs of past infiltration. There are two 
taps in this line, both break-in taps. One tap protrudes 25mm into the clay pipe. This line has five 
(50 locations with cracks or fractures with four (4) being minor, and one a missing triangular section 
of the pipe wall at joint. This line also had a lot of debris, especially the last 12m near SMH 13. It 
would be a good candidate for jet cleaning with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 2 Circumferential fracture - minor None 
24.3 2 Longitudinal crack at joint - .2m long - 

minor 
None 

24.4  Tap break-in at 10 o’clock - okay None 
60.9  Tap break-in at 11 o’clock - lateral 

protrudes 25mm into sewer 
Top hat 

62.8 to 
74.1 

 PVC (previous repair)  

81.7 4 Triangular section of pipe missing at joint - 
75mm on side at 8 o’clock 

Monitor 

89.0 2 Circumferential fracture from 9 to 12 
o’clock at joint - minor 

None 

Table C.8: Sewer Data Analysis – SMH 14 to SMH 13 

C.9 SMH 13 to SCO 5 

There are four (4) joints in this line with infiltration stains.  This line has three (3) taps, one is a 
factory tee with a 150mm inlet in good shape, one is a factory tee that is 90% plugged,  possibly 
and one break-in tap that is possibly defective. Four (4) locations all at joints with fractures and 
cracks were noted.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

8.0 2(3) Multiple small cracks at joint - minor None 
20.3 4 Multiple fractures at joint with lots of 

encrustation 
Point repair 

36.0 2 Circumferential fracture - minor None 
51.0 to 
56.0 

 Steep upslope - 6% to 9% grade None 

60.7  Tap factory 150mm tee - 9 o’clock -good None 
75.2 3 Tap break-in - 10 o’clock - possible 

defective 
None 
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80.2 3 Tap factory tee at 9 o’clock with 90% 
blockage 

Clear 

81.9 2 Circumferential fracture - minor line 70% 
full - line goes up 

None 

Table C.9: Sewer Data Analysis – SMH 13 to SCO 5 

C.10 SMH 12 to SMH 13 
There are four (4) joints with infiltration staining and/or encrustation suggestive of past infiltration. 
No taps on this line. Six (6) locations with cracks or fractures, three (3) especially bad and in need 
of repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.4 4 Broken joint - roots intruding Point repair 
28.0 2 Longitudinal crack ~ .6m long - minor None 
44.8 3 Two cracks about .6m long, at 8 and 11 

o’clock 
None 

55.6 3 Two cracks about .5m long at 11 and 1 
o’clock 

None 

58.9 4 (3) Multiple cracks at 12 and 1 o’clock Monitor 

Table C.10: Sewer Data Analysis – SMH 12 to SMH 13 

C.11 SCO 3 to SMH 17 

This line has seven (7) joints with infiltration staining and/or encrustation. One joint also has 
possible root intrusion. There are six (6) taps in this line, five (5) are factory tees and one is a break-
in with PVC lateral protruding 50mm into the sewer. Three (3) locations with cracks and fractures. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 1 Circumferential crack - minor None 
8.2  Tap factory tee at 10 o’clock - good None 
8.8  Tap factory tee at 2 o’clock - good None 
31.0 2 Joint with possible root intrusion None 
34.0  Tap factory tee at 2 o’clock - good None 
60.6 3 Longitudinal fracture  
60.6 4 Tap break-in - PVC protrudes into sewer 

~50mm 
Trim 

62.0 3 (0) Tap factory tee with 90% blockage Clear 
62.4  Tap factory tee at 2 o’clock - good None 
77.8 4 Break (fracture) at joint from 3 to 8 o’clock Point repair 

Table C.11: Sewer Data Analysis – SCO3 to SMH 17 

C.12 SMH 101 to SCO 3 

This is the eastern extension to the Rowantree line and is all PVC. No defects observed in this line. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 to 27.1  All new PVC line. No defects. None 

Table C.12: Sewer Data Analysis – SMH 101 to SCO 3 

C.13 SMH 101 to SMH 102 

This is also an extension to the Rowantree line and is PVC. Several joints were found to have 
noticeable elliptical deflection (up to 5%). There is also a big dip in this line between 36.4m and 
41.8m where the water level reached 50% of the pipe diameter. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

23.9 3 5% elliptical deflection at joint - could allow 
some infiltration 

None 

35.9  2% to 3% elliptical deflection at joint None 
47.8 2 Infiltration at joint None 

Table C.13: Sewer Data Analysis – SMH 101 to SMH 102 

C.14 SMH 7 to SCO 1 

There are five (5) joints with infiltration staining and/or encrustation. There are five (5) taps in this 
line, four (4) are factory tees and one is a break-in. The break-in tap has cracks all around and one 
factory tee is 50% plugged. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.3 4 Multiple fractures at joint, ~0.3m long, also 
infiltration staining 

Point repair 

12.5  Tap factory tee at 2 o’clock -  good None 
37.6 4 Multiple fractures and cracks that extend 

to tap 
Point repair 

38.0 3 Tap break-in at 10 o’clock with cracks all 
around 

Monitor 

40.9  Tap factory tee at 2 o’clock - good None 
51.0 2 Two longitudinal cracks at 9 and 3 o’clock 

- 0.6m long 
None 

54.2  Tap factory tee at 3 o’clock - good None 
55.1 2 Complete circumferential fracture 0.3m 

from joint - no staining 
None 

58.0 2 Longitudinal crack at 3 o’clock - extends 
0.6m from joint 

None 

69.5 3 Tap factory tee at 2 o’clock - 50% plugged 
with deposits 

Clear 

Table C.14: Sewer Data Analysis – SMH 7 to SCO 1 
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C.15 SMH 6 to SMH 5 

Five (5) joints have encrustation associated with infiltration. There are three (3) taps in this line, two 
(2) are factory tees in good shape and one is a break-in tap of PVC with cracks surrounding the 
tap. Three (3) locations were observed with cracks with one with spiral fractures that initiate at a 
joint and proceeds to the break-in tap. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.9  Tap factory tee at 10 o’clock - good None 
35.1  Tap factory tee at 10 o’clock - good None 
45.2 1 Minor crack at 8 o’clock None 
72.9 3 Spiral fracture -minor None 
72.9 3 Tap break-in PVC with fractures around 

tap 
None 

Table C.15: Sewer Data Analysis – SMH 6 to SMH 5 

C.16 SMH 7 to SMH 6 

Two (2) joints with infiltration staining and/or encrustation.  There are two (2) factory tee taps that 
are in good shape. Two (2) locations observed with cracks but not major and not needing repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.1 2 Minor cracks at 3 o’clock None 
37.1  Tap factory tee at 10 o’clock - good None 
61.1  Tap factory tee at 10 o’clock - good None 
65.7 3 Multiple circumferential cracks at joint - 

minor 
None 

Table C.16: Sewer Data Analysis – SMH 7 to SMH 6 

 
C.17 SMH 7 to SMH 8 

Three (3) joints with encrustation, two particularly bad. No taps. There was surface spalling in a 
large number of pipes. Only one location with small cracks, but minor. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 3 Longitudinal fracture at joint - small None 
21.6 2 Joint has large amount of encrustation None 
25.9 2 Joint has large amount of encrustation 

over 60% of circumference 
None 

Table C.17: Sewer Data Analysis – SMH 7 to SMH 8 
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C.18 SMH 8 to SMH 7 

Three (3) joints with encrustation. No taps. There are four (4) locations with cracks and fractures, 
the one adjacent to MH 8 needing repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple longitudinal fractures at manhole, 
at 3 and 9 o’clock - ~0.6m long 

Point repair 

0.2 3 Multiple circumferential cracks from 8 to 12 
o’clock  

Point repair (with 
above) 

40.2 2 Spiral crack - minor None 
41.6 2 Spiral crack - minor None 

Table C.18: Sewer Data Analysis – SMH 8 to SMH 7 

C.19 SMH 3 to SMH 2 

There are six (6) joints showing signs of infiltration staining and/or encrustation. No active 
infiltration. One tap factory tee in good shape. Five (5) locations with cracks or fractures, but only 
one needing repair at the moment.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4(3) Multiple cracks at first joint at MH Point repair 
0.8 2 Circumferential fracture - minor None 
2.0 3 Multiple circumferential cracks with 

staining - minor 
None 

3.8 2 Longitudinal crack at 11 o’clock - less 
than 0.3m long 

None 

27.4 4 Large joint separation - no signs of 
infiltration 

None 

29.7 4 Large joint separation - encrustation None 
30.0  Tap factory tee at 2 o’clock - good None 
30.1  Dip in line - 35% water level None 

Table C.19: Sewer Data Analysis – SMH 3 to SMH 2 

C.20 SMH 12 to SMH 5 

This line had considerable amounts of debris (including rocks) and should be jet cleaned with a 
vacuum truck. In addition there were twelve (12) joints in this line with infiltration staining and/or 
encrustation. Three (3) joints in particular had some root intrusion, but not clogging the line yet. No 
taps. Four (4) locations were observed with cracks or fractures, one being a clean 360o break 
around the entire circumference.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 4 Clean 360o break around the entire 
circumference 

Point repair 

14.2  Roots intruding into joint None 
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15.5  Roots intruding into joint None 
23.8  Roots intruding into joint None 
47.0  Dip in line - 50% water level Clean whole line 
76.8 2 Longitudinal crack at 10 o’clock - 0.5m 

long 
None 

Table C.20: Sewer Data Analysis – SMH 12 to SMH 5 

C.21 SMH 3 to SMH 4 

This is the worst line in the system and the entire line should be lined with a CIPP liner. There are 
13 joints showing signs of infiltration staining and/or encrustation. There are six (6) taps in this line, 
four (4) are factory tees and two (2) break-ins. The greatest concern are the fifteen (15) locations 
with pipe breakage, cracks and fractures, many requiring repair.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 5(4) Break in pipe from 12 to 12 o’clock. Pipe 
ready to collapse 

Repair immediately 

16.1  Tap break-in - fair condition None 
19.4 4 Multiple fractures Point repair 
25.4 3 Tap factory tee at 2 o’clock - 70% 

plugged 
Clear 

26.9 3 Longitudinal crack - 0.3m long - minor None 
31.3 2 Longitudinal crack at 3 o’clock at joint - 

minor 
None 

35.4 2 Longitudinal crack at 10 o’clock - minor None 
46.4 3 Multiple cracks - fair Monitor 
53.4 4 Multiple fractures near joint Point repair 
53.7 3 Longitudinal fracture in crown - 1m long Monitor 
54.3  Tap break in at 2 o’clock - okay None 
57.6 2 Circumferential fracture - minor None 
65.0  Tap factory tee at 2 o’clock - partial 

blockage 
None 

83.3 2 Small longitudinal crack at 3 o’clock - 
0.15m long 

None 

84.0 3 Three longitudinal cracks - 0.6m long Point repair 
85.8 4 Two longitudinal fractures - 1m long Point repair 
88.8 2(3) Two longitudinal cracks -minor None 
89.2  Tap factory tee at 10 o’clock - good None 
89.7  Tap factory tee at 2 o’clock - good None 
109.2 3 Multiple cracks - not too bad None 
116.6  Tap factory tee - 30% blockage Clean 
116.9 2 Two longitudinal cracks at springline - 

0.15m long 
None 

Table C.21: Sewer Data Analysis – SMH 3 to SMH 4 

C.22 SMH 4 to SMH 5 

This line has six (6) joints with infiltration staining and/or encrustation. There are four (4) taps, all 
factory tees, with only one having some blockage. Six (6) locations have broken, fractured or 
cracked pipe with three (3) needing repair. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.4 4 Multiple fractures in the pipe - 0.5m to 
0.6m long 

Point repair 

2.7 2 Minor cracks at 2 o’clock None 
10.2  Tap factory tee at 2 o’clock - good None 
28.8 4 Fitting has break through the crown Point repair 
28.8  Tap factory tee - 30% blockage Clear 
37.2 2 Crack at joint crown - small None 
38.6 2 Longitudinal crack at joint - ~0.3m long - 

minor 
None 

45.9  Tap factory tee at 3 o’clock - good None 
46.8 4 Break 360o around circumference Point repair 
64.3  Tap factory tee at 2 o’clock - good None 
75.0 3 Multiple cracks at joint - not too bad None 

Table C.22: Sewer Data Analysis – SMH 4 to SMH 5 

C.23 SMH 12 to SMH 18 

There are eight (8) joints in this line with infiltration staining and/or encrustation. There are six (6) 
taps with two (2) factory tees and four (4) break-in taps. One of the break-in taps is a 150mm lateral 
and protrudes into the sewer main. Another break-in tap is poorly constructed and is nearly 100% 
plugged with roots. One of the factory tees also has 25% blockage by roots. Ten (10) locations 
were found with breaks, fractures or cracks in the pipe. The pipe break near SMH 18 needs 
immediate repair as it could collapse. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

11.5 3 Spiral fracture at joint - 0.3m long None 
12.5 3(4) Multiple longitudinal fractures at joint - 

0.5m long 
Monitor 

15.0  Tap break-in at 2 o’clock - fair None 
19.2  Tap (150mm) break-in at 10 o’clock - 

intrudes into the main sewer, poorly 
constructed 

 

26.5 3 Two longitudinal cracks at joint along 
springline - 0.3m long 

None 

30.6 2 Spiral crack None 
31.1 3 Tap break-in - 100% plugged with roots Clear and treat 

roots 
33.4 2(3) Multiple cracks at joint - minor None 
34.8 3 Two longitudinal cracks at 11 and 3 

o’clock, one spiral crack at joint 
None 

55.6 3 Multiple cracks at joint, less than 0.3m 
long 

None 

67.2  Tap factory tee at 2 o’clock - 20% 
plugged with roots 

None 

69.4 3 Tap break-in with PVC - roots None 
69.4 2 Spiral crack at tap - minor None 
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72.0  Tap factory tee - okay None 
74.6 4 Circumferential break at joint, with 

multiple fractures 
Point repair 
immediately 

Table C.23: Sewer Data Analysis – SMH 12 to SMH 18 

C.24 SMH 18 to SMH 

One joint with encrustation was found. There are six (6) taps in this line, with four (4) being factory 
tees and two (2) break-in taps. One of the taps has cracks surrounding it. Nine (9) locations were 
observed with breaks, fractures and cracks with two requiring a repair.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple breaks in first pipe joint Point repair 
11.7 2 Longitudinal crack - 0.3m long - minor None 
22.8  Tap break-in at 10 o’clock - fair None 
23.3  Tap break-in at 2 o’clock - fair None 
23.7 4 Multiple fractures near joint Point repair 
28.0 2 Longitudinal crack - minor None 
40.6 2 Spiral crack from 1 to 3 o’clock - minor None 
46.2 2 Longitudinal crack at 9 o’clock - 0.3m long None 
52.2 3 Tap factory tee at 9 o’clock - fracture 

inside tap 
None 

54.1 3 Tap factory tee at 2 o’clock - fracture 
inside tap 

None 

61.0 2 Spiral crack at joint - minor None 
62.5 3 Multiple cracks at joint Monitor 
72.4  Tap factory tee - okay None 
72.9 3 Tap factory tee - fracture around tap None 
72.9 2 Circumferential fracture in tee fitting None 

Table C.24: Sewer Data Analysis – SMH 18 to SMH  

C.25 SMH 2 to SMH 1 

There are seven (7) joints in this line with infiltration staining and/or encrustation. One break-in tap 
in this line with PVC lateral protruding into sewer main 25mm. The line has three (3) locations with 
cracks, and one short section of PVC. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

50.1 2 Joint with large amount of encrustation None 
62.3 2 Tap break-in at 2 o’clock - PVC protrudes 

into main 25mm. Crack around the tap 
Repair 

62.3 2 Spiral crack at tap - minor None 
77.0 1 Short longitudinal crack at 9 o’clock - less 

than 0.15m 
None 

116.8 1 Circumferential crack at joint - from 9 to 10 
o’clock - minor 

None 

119.5 to 
124.5 

 PVC - previous repair by replacement None 
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Table C.25: Sewer Data Analysis – SMH 2 to SMH 1 

C.26 SMH 1 to SMH 

This line is all PVC. The CCTV survey was stopped at 18.5m due to high water. No taps or structural 
defects in the portion of the line surveyed. There is debris and grease in the line probably due to 
dip. The line should be jet cleaned with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

10.5  Dip in pipe. Water level at 50% of diameter Clean 
18.5  Siphon. Water level at 100% of diameter. 

End of survey. 
Clean 

Table C.26: Sewer Data Analysis – SMH 1 to SMH 
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To: Rural Budgets Administration Committee Report Number: ENV-RBAC-010 

From: Kari Bondaroff, Environmental Services Manager Date: December 17, 2020 

Subject: North Peace Airport Subdivision Water 2020 and 2021 Budget 
 

 
RECOMMENDATION #1:  
That the Rural Budgets Administration Committee authorize a funding commitment in the amount of 
$35,000, to be paid from the Electoral Area C Fair Share Funds, for emergency 2020 infrastructure 
repairs and maintenance within the North Peace Airport Subdivision Water function – 701; further, that  
remaining funds be carried forward for the 2021 repairs and maintenance requirements.  
 

RECOMMENDATION #2:  
That the Rural Budgets Administration Committee authorize a funding commitment in the amount of 
$125,000 to be paid from the Electoral Area C Fair Share Funds, for the necessary water infrastructure 
repairs and upgrades within the North Peace Airport Subdivision water function – 701, as 
recommended within the attached PRRD YXJ Water-Sewer Network Assessment Report. 

 
BACKGROUND/RATIONALE: 
The North Peace Airport Subdivision water system was installed in 1978 and includes 2.3 km’s of 
asbestos-cement pipe and 8 hydrants as well as many T-junctions and in-line and isolation valves.   
 
NP Airport Subdivision Waterline Findings – Function 701 
 

 The asbestos-cement waterline main was found to be in good condition.  Without conducting a 
pressure test, a prediction of the pipe’s remaining life was non-conclusive and yet estimated to 
be 15-20 years. However, since the completion of the report, the PRRD has conducted repairs 
on a water valve and hydrant.  As such, a piece of the waterline has been obtained and is 
available for laboratory tests to determine estimated remaining years of life.   

 There are 7 inline valves and 8 hydrants within the water system.  4 of the inline valves were 
found inaccessible or non-functioning.  The PRRD has since repaired 3 of the leaking valves and 
repaired 2 valve stacks, with one mainline valve that remains inoperable.  1 hydrant and its 
associated isolation valve has also been replaced. 

 The iron fittings found within the system are suspected to be in severe condition due to 
oxidation.  These fittings are found within the T-joints, valves, and hydrants.  As such, hydrant 
and valve maintenance and inspection of the T-joints when valves are replaced is necessary to 
ensure the mainline continues to function without leaks. 

 Estimated cost for replacing the remaining valves and hydrants is $125,000. 

 Estimated annual contractual costs for inspecting and maintaining the 8 hydrants is $15,000, 
replacement parts not included.   
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ALTERNATIVE OPTIONS: 
1. That the Rural Budgets Administration Committee authorize a funding commitment of $35,000 and 

$125,000 to be paid from the Area C Peace River Agreement funds to be allocated towards the 2020 
and 2021 North Peace Airport Subdivision water function – 701 infrastructure repairs and 
maintenance activities. 

2. That the Rural Budgets Administration Committee authorize that requisition be increased to fund 
the 2020 deficit and 2021 scheduled infrastructure repairs and upgrades for the North Peace Airport 
Subdivision water function – 701. 

3. That the Rural Budgets Administration Committee provide further direction. 
 

STRATEGIC PLAN RELEVANCE:  

☒ Organizational Effectiveness 

 ☒  Develop a Corporate Asset Management Program 

 
FINANCIAL CONSIDERATION(S): 
The North Peace Airport Subdivision is funded through parcel tax for operations and maintenance.  As 
well, user fees are collected to pay the North Peace Airport Society who provides the water, and 
maintains the pumps and lift station. 
 
Reserve Summary as of November 2020: 

 PRA Reserve Area C                                   $2,310,314 

 Gas Tax Area C      $1,712,490** 

 Fair Share Area C     $1,088,617 
 
All stated reserves are applicable for capital infrastructure designed as an improvement to the rural 
community. 
** ENV-RBAC-009 (Charlie Lake Sewer 2021 Budgetary Considerations) reflects an ask of $1,500,000 in 
funding from Gas Tax Funds, which would reduce the Area C portion of available funds down to 
$212,490. 
 
Function Reserves are as follows: 

 Operating Reserve: $30,193.93 

 Capital Reserve: $39,458.65 
 

COMMUNICATIONS CONSIDERATION(S): 
None at this time. 
 

OTHER CONSIDERATION(S): 
Water leaks directly affect the property owners within the Fort St John Subdivision service area.  A 
water meter is installed directly after the lift station which monitors all water provided by the North 
Peace Airport Society to the subdivision.  As well, each house/shop/barn within the service area has a 
water meter installed.  Any unaccounted for water use within the subdivision is deemed communal 
water.  This communal water is charged equally to each property.  Water leaks are a major contributor 
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to communal water increases and it is within the PRRD’s best interest to keep these leaks to a minimum 
and to fix known leaks immediately. 
 
A Request for Proposal was put out for bid in November of 2020.  The result and recommendations 
from this RFP will be brought forward in January 2021. 
 
Attachments:   

1. PRRD YXJ Water-Sewer Network Assessment Report.pdf 
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Pure Technologies teamed up with Watermark 
Solutions for the watermain network external leak survey and AquaCoustic Remote Technologies to 
complete CCTV inspection of the sewer network.  

 

 
 
 
 

1. One (1) leak was located during the survey. This was a leak on a hydrant lead on the 
hydrant located outside 10330 257 Rd. Good leak noise was audible on the hydrant and 
on the secondary isolation valve. The valve itself was the likely source of the leak and 
maintenance is required as soon as possible. 

 

 

 

Page 343 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020 Page 2 

 

 
there is little difference between the minimum, 

average and maximum recorded values. Majority of the maximum pressure 
measurements (applies to minimum and average too) falls into a very narrow band and 
70% of all maximum pressures fall between 53 and 55 psi. The two maximum recorded 
pressures above 60 psi, which occurred at 9:00AM and 9:04AM on September 3, 2020, 
were probably due to some minor transient event in the system.
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The Peace River Regional District (PRRD) retained the services of Pure Technologies, a Xylem 
brand (Pure Technologies) to perform inspection of the 150mm watermain network & 200mm gravity 
sewer network for YXJ Subdivision in  Fort St John, BC. The purpose of the inspection was to detect 
and locate leaks, perform valve assessment within the watermain network and assess the internal 
condition of sewer network. Given the complex nature of the network (multiple pipeline, short 
distances, smaller diameter, etc.) that would limit the use of inline inspection tools, Pure 
Technologies teamed up with Watermark Solutions for the watermain network external leak survey 
and AquaCoustic Remote Technologies to complete CCTV inspection of the sewer network.  

In addition to the watermain network external leak detection survey and valve assessment; Pure 
Technologies performed transient pressure monitoring and conducted an AWWA design evaluation 
on the AC pipe (to determine if the pipe design is adequate for internal/external loading). 

 

The YXJ Subdivision watermain network is comprised of approximately 2.3 kilometres of 150-
millimetre Asbestos Cement Pipe (ACP) and the sewer network is approximately 2.2 kilometres of 
200-millimetre Vitrified Clay Pipe (VCP). The watermain and sewer network serves about 60 
households in this neighbourhood.  

 

 Figure 2.1: Inspection Scope of the 150mm watermain network and 200mm sewer network 
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This condition assessment report of the watermain and sewer network, provides findings from the 
network assessment. The following investigative techniques were deployed:  

o External leak survey of watermain network 
o CCTV inspection of sewer network 
o Transient Pressure Monitoring  
o Valve Assessment 
o AWWA design evaluation 
 

 

External leak survey for the watermain network and valve assessment was completed by Watermark 
Solutions the week of August 17th, 2020 and CCTV survey of the sewer network was completed by 
AquaCoustic Remote Technologies the week of August 24th, 2020. Pressure was monitored on the 
watermain network for a period of 30-days to collect transient pressure data.  

 

 

At the start of the external leak survey, a systematic "listening" procedure was used. The technician  
"listened" for sound on direct contact points such as main line gate valves, fire hydrants, meters/curb-
valves, blow-offs, etc. On the mains, staff used a ground microphone to listen over the main 
approximately every two to three meters. With this method, comprehensive coverage of the system 
was attained, and all leak sounds were investigated and pinpointed immediately. 

Any leak noises that were located by the field staff throughout the distribution system was graded by 
severity and this enabled the field technician to prioritize and identify the larger leaks first, then the 
technician systematically worked through the smaller leak noises. The Leak noises were then graded 
from 1 to 5, 5 being the typical sized mains break and 1 being a very small leak such as a weeping 
curb box or valve. 

The noise produced by pressurized water forcing its way through a crack or joint makes a distinct 
sound when listened to on pipes, valves or services and as a proven method for leak detection, the 
Ground Microphone was used as acoustic listening device. Potential leak sites were identified by 
this method and further localized by Correlation Testing. 
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Figure 4.1: X-Mic Ground listening system  
         

 

The valve assessment work was performed in accordance with the AWWA M44 standard. For the 
direct buried valves, Pure determined if the valve could be located, accessed and mechanically 
operated (if so, valves were exercised and turn count documented). The findings were documented, 
the as-is condition photographed, and GPS coordinates were taken. 

 

Hydraulic pressure transients occur in pipelines when the steady-state conditions of the system 
change due to pressure and/or flow disturbances (e.g., the rapid closure of a valve, pump startup/ 
shutdown, air pockets). Transient pressure monitoring (TPM) captured these pressure transients, as 
well as captured the working pressures of a pipeline. Figure 4.2 shows an example of transient 
pressure data gathered on a pipeline. 

 
Figure 4.2:  Example Transient Pressure Monitoring Data 
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A TPM was installed on a hydrant in the YXJ Subdivision for 30-days. Figures 4.3 and 4.4 below 
shows the Telog HPR installed on a hydrant.                   

                                                   

               Figure 4.3:  Telog HPR on Hydrant                               Figure 4.4:  Telog HPR  

 

 

A small crawler was deployed from a short-range system (~190 meters) to inspect the distances 
between manholes (~100 meters). The crawler was inserted into upstream manholes and surveyed 
downstream. In some locations, due to blockage, the sewer network was surveyed upstream from 
the downstream manhole. The video file was analyzed, and areas of concern recorded, including a 
NASSCO PACP coded observations table. PRRD flushed the gravity sewer pipes prior to inspection.  
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Pure Technologies subcontracted Watermark Solutions to conduct an Acoustic Leak Survey at the 
subdivision adjacent to North Peace Regional Airport. The water system for the subdivision is fed 
from a main linked to the airport’s domestic water supply. Between 50 and 55 properties are 
connected to the water mains which are made of asbestos cement material with a diameter of 
150mm. There are eight hydrants with secondary isolation valves and seven main line valves 
throughout the system which is approximately 2 kms in total pipe length.  

A shed to the south east of the subdivision contains the main system control valve (with bypass) and 
a Sensus water meter. Watermark Technician Lee Stansfield attended the location on August 17th 
and 18th, 2020. On August 17th, majority of valve assessment operations were carried out with Pure 
Technologies and Peace River Regional District assisting. On August 18th, a comprehensive acoustic 
leak detection survey was completed. 

All hydrants, hydrant isolation valves, all main line valves and any located service valves (curb-
boxes) in the subdivision were sounded using an X-Mic ®. This is an electronic device similar to a 
microphone or a stethoscope with which a trained operator can detect leaks on a water pipe.  
One leak was located during the survey. This was a leak on a hydrant lead on the hydrant located 
outside 10330 257 Rd. (Figure 5.1). Good leak noise was audible on the hydrant and on the 
secondary isolation valve. When the isolation valve was operated, the leak noise increased and 
water began to surface in the valve box. This indicated that the valve itself was the likely source of 
the leak and maintenance is required as soon as possible. 

                                 
Figure 5.1: Leak on hydrant located outside 10330 257 Road 

Prior to this survey a similar leak on the southernmost hydrant on Rowantree Ave had been noted 
and stopped by Peace River Regional District. These two leaks were the likely cause of any ongoing 
substantial water loss within the community. Meter readings at the main subdivision supply were 
taken 48 hours apart after the leak detection survey with one of these leaks still needing attention. 
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These revealed an average of 16 l/h being fed into the system which is within the bounds of normal 
domestic usage. The repair of the remaining hydrant leak should reduce this further. 

5.2  

On August 17th, 2020, Watermark assisted Pure to perform a valve assessment on the system’s 
main line and hydrant secondary valves. Pure Technologies also carried out a GPS location survey 
on all main and hydrant valves and hydrants within the system. 

    

Figure 5.2: Location of Inline Valves and Hydrants 

From the drawings provided, seven (7) inline valves were identified in the watermain network within 
the inspection limits. Inline Valves 1 and 2 could not be accessed as it is located in fence line in 
neighboring airport field.  
 

 

Type: 6-inch Gate Valve 
Location: South of Lily-Rowantree 
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Notes: Buried 1 foot under gravel and raised back up while onsite. Value stuck and could not be 
turned.  
 

                                                                       

Figure 5.3: Inline Valve#3 

 

Type: 6-inch Gate Valve 
Location: Right of Way south of Rowantree and between 257 Road and Lily 
Notes: Cap was stuck on and repaired onsite 
Turn count: approximately 17.75 turns; fully closed and fully opened 
 

                                                  

Figure 5.4: Inline Valve#4 

 

Type: 6-inch Gate Valve 
Location: Northeast corner od 257 Rd and Rowantree 
Notes: Buried 1 foot in ditch; raised back up while onsite  
Turn count: approximately 19.5 turns; fully closed and fully opened 
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Figure 5.5: Inline Valve#5 

 

Type: 6-inch Gate Valve 
Location: Off of gravel right of way, southeast of 257 road and Rowentree 
Turn count: 20.25 turns; fully closed and fully opened 
 

                                          

Figure 5.6: Inline Valve#6 

 

Type: 6-inch Gate Valve 
Location: On 242 road (242 road – 257 road intersection) 
Notes: Valve was buried, and casing broken; cleaned up and raised. Valve could not be exercised.  
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Figure 5.7: Inline Valve#7 

 

Type: 6-inch isolation Gate Valve 
Turn count: 19.5 turns; fully closed and fully opened  
 

                                        

Figure 5.8: Hydrant A 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
Notes: Keys stuck on extension 
 

                                               

Figure 5.9: Hydrant B 
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Type: 6-inch isolation Gate Valve 
Turn count: 20.5 turns; fully closed and fully opened  
Notes: Leaks when valve operated 
  

                        

Figure 5.10: Hydrant C 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
 

                                      

Figure 5.11: Hydrant D 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.5 turns; fully closed and fully opened  
Notes: Leaks when valve operated 
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Figure 5.12: Hydrant E 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
Notes: Leaks when valve operated 
 

                         

Figure 5.13: Hydrant F 

 

Type: 6-inch isolation Gate Valve 
Notes: Valve extension not on valve nut; could not be exercised 
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Figure 5.14: Hydrant G 

 

Type: 6-inch isolation Gate Valve 
Turn count: 20.25 turns; fully closed and fully opened  
 

                                    

Figure 5.15: Hydrant H 
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The PRRD YXJ subdivision’s sanitary sewer system was CCTV surveyed by AquaCoustic Remote 
Technologies from August 24 to August 28, 2020. In total 26 lines between manholes were surveyed. 
The technician reviewing the video during the survey coded all defects observed in accordance to 
NASSCO’s PACP grading system. This included both structural defects such as cracks, fractures, 
and breaks in either the barrel of the pipe or taps, as well as operational and maintenance defects 
such as root intrusion, debris, obstructions, encrustations in the barrel or at joints and infiltration 
stains at joints.   
 
All defects observed were graded from 1 to 5, with 5 being the most severe.  Typically a pipe defect 
receiving a grade of 5, especially a structural defect, should be repaired or replaced immediately as 
collapse of the pipe or fitting is imminent. Defects graded 4 should be addressed within the year, and 
defects graded 1 through 3 need to be periodically monitored to ensure they don’t continue to 
deteriorate rapidly. 
 
Table 5.1 summarizes the PACP coding data for the entire system, by line.  The Structural Pipe 
Rating or O&M Pipe Rating is the sum of the product of each number of defect times it’s grade. The 
larger this number the greater number of significant defects found. The Structural Pipe Rating Index 
is the Structural Pipe Rating divided by the total number of structural defects found in each line. 
Likewise for determining the O&M Pipe Rating Index. When these indices exceed 3.0 it means that 
a majority of the defects found in the line are of a very serious nature. 
 
There was no active infiltration observed in any of the lines during the survey. All manhole interiors 
appeared to be in reasonable good shape and not requiring any maintenance or repair. 
 
A review of the index data in Table 5.1 suggests that lines SMH 9 to SMH 10, SMH 9 to SMH 8, and 
SMH 7 to SMH 6 have some significant structural defects, while lines SMH 9 to SMH 8, SMH 11 to 
SMH 10 and SMH 3 to SMH 4 have a large number of serious defects. Line SMH 9 to SMH 8 falls 
into both categories. Line SMH 3 to SMH 4 also has a large number of structural defects. Details of 
each noted defect can be found in Appendix C. 
 

Start 
Manhole 

End 
Manhole 

Structural Defects Operational & 
Maintenance Defects 

Pipe 
Material 

No. of  
Structural 
Defects 

Structural 
Pipe 

Rating 

Structural 
Pipe 

Rating 
Index 

No. of 
O&M 

Defects 

O&M 
Pipe 

Rating 

O&M 
Pipe 

Rating 
Index 

SCO 2 SMH 11 7 17 2.4 21 34 1.6 VCP 
SMH 11 SMH 10 12 35 2.9 63 120 1.9 VCP 
SMH 9 SMH 10 8 26 3.3 70 138 2.0 VCP 
SMH 9 SMH 8 9 39 3.3 78 152 1.9 VCP 
SMH 8 SMH 7 9 16 1.8 23 46 2.0 VCP 
SMH 7  SMH 8 3 5 1.7 22 44 2.0 VCP 
SMH 7 SCO 1 9 21 2.3 60 118 2.0 VCP 
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SMH 7 SMH 6 1 3 3.0 52 102 2.0 VCP 
SMH 6 SMH 5 5 13 2.6 65 131 2.0 VCP 
SMH 
102 

SMH 
101 

1 3 3.0 4 10 2.5 PVC 

SMH 
101 

SCO 3 0 0 0.0 3 6 2.0 PVC 

SCO 3 SMH 17 4 9 2.3 25 50 2.0 VCP 
SMH 16 SMH 17 3 7 2.3 83 163 2.0 VCP 
SMH 16 SMH 15 8 21 2.6 55 107 1.9 VCP 
SMH 15 SMH 14 5 15 3.0 19 38 2.0 VCP 
SMH 13 SMH 14 8 20 2.5 18 32 1.8 VCP 
SMH 13 SCO 5 8 18 2.3 47 95 2.0 VCP 
SMH 12 SMH 13 11 29 2.6 9 16 1.8 VCP 
SMH 18 SMH 10 23 2.3 38 78 2.1 VCP 
SMH 12 SMH 18 11 32 2.9 34 63 1.9 VCP 
SMH 12 SMH 5 7 19 2.7 48 92 1.9 VCP 
SMH 4 SMH 5 12 29 2.4 20 39 2.0 VCP 
SMH 3 SMH 4 18 47 2.6 74 140 1.9 VCP 
SMH 3 SMH 2 9 24 2.7 74 144 1.9 VCP 
SMH 2 SMH 1 3 5 1.7 52 101 1.9 VCP 
SMH 1 SMH 0 0 0 6 12 2.0 PVC 

Figure 5.1: Summary of CCTV survey results 

Based on a review of the CCTV video in conjunction with the PACP coding, a number of pipe barrel 
locations as well as factory tee fittings and break-in taps will need to be repaired. Many of these can 
be point repairs. However, one line (SMH 3 to SMH 4) in particular would probably be best 
rehabilitated by a cured in place (CIPP) liner through the whole line. There are also a couple lines 
that should be cleaned given the large amount of debris that has accumulated at dips or inverted 
siphons in these lines. 
 
Appendix C reviews each line in detail and identifies those structural items that need to be 
addressed, either with a repair or replacement, or jet cleaning for maintenance issues.  
 

 

 

The Telog high speed pressure transducer was installed on the fire hydrant (HYD B) located at the 
southeast corner of Rowantree Ave. (Road A) and Lily St. (Road D). This location (see Figure 6.1) 
was selected because it is approximately in the middle of the YXJ Subdivision serviced by the 6-inch 
AC water main.  
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    Figure 6.1: Location of Hydrants and Gate Valves in the 6-inch AC Water Mains 

The transducer was activated on August 17, 2020 at 9:28 AM and was deactivated on September 
15, 2020 at 11:32 AM. Pressure measurements are recorded every 4 minutes. If a transient (water 
hammer) event is detected, then the transducer records the pressure in micro-seconds. During the 
nearly one-month monitoring period 10,473 pressure measurements were recorded every 4 minutes. 
No significant surge pressure was detected. 

Appendix A graphically shows the minimum, average and maximum pressure recorded during that 
month-long cycle. There is little difference in the minimum, average and maximum pressure over this 
time cycle due to the relatively short period (4 minutes) between pressure data recordings.  

On September 3, 2020 at 10:08 AM a minimum pressure of magnitude -5.08 psi was recorded. This 
negative pressure lasted a duration of 3-1/2 hours, until 1:36 PM.  An hour proceeding this 
registration of a negative pressure, the maximum pressure of 62.76 psi was recorded.  This 
maximum pressure lasted approximately 8 minutes (2 recording cycles) before returning to a more 
normal level. It is suspected that the pressure to the subdivision was deactivated for that 3-1/2 hour 
period so maintenance or repair could be performed at some other location in the feeder system.  

 

Table 6.1 below shows the statistical analysis of the three measurement values recorded every 4 
minutes. As stated above, there is virtually little difference between the minimum, average and 
maximum recorded values. For the purposes of carrying out a design check on the 6-inch AC Class 
150 pipe, the values for the maximum pressure were used. The median maximum pressure was 
52.62 psi.  
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Statistical 
Value 

Recorded Pressure, psi 

Minimum Average Maximum 

Minimum -5.08 -4.34 -4.29 
Average 49.99 51.14 51.94 
Median 50.47 51.73 52.62 

Maximum 58.35 59.03 62.76 

Table 6.1: Statistical Analysis of Recorded Pressure Data 

The frequency distribution of the 10,473 maximum pressure measurements can be seen in Figure 
6.2 below. As expected from the graph in Appendix A, the majority of the maximum pressure 
measurements (applies to minimum and average too) falls into a very narrow band. In fact, 70% of 
all maximum pressures fall between 53 and 55 psi. This can also be observed in Figure 6.3 which 
shows the cumulative frequency distribution of this same data. More importantly, from a design 
perspective, 99.9% of all maximum pressures fall at 56 psi or below. The two maximum recorded 
pressures above 60 psi, which occurred at 9:00AM and 9:04AM on September 3, 2020, were 
probably due to some minor transient event in the system. The AWWA C401 design method 
incorporates a factor of safety of 4 on the working pressure to accommodate unexpected transients 
that may occur in a water distribution system. Consequently, for the AWWA C401 design check, a 
working pressure of 56 psi at the hydrant level was used. This represents the 99.9 percentile of all 
maximum pressure measurements in the YXJ subdivision. 
 

                            
Figure 6.2: Frequency Distribution of Maximum Pressure 
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Figure 6.3: Cumulative Frequency Distribution of Maximum Pressure 

 

 

 

AWWA C401, Selection of Asbestos-Cement Pressure Pipe, incorporates the design method for AC 
pipe. AC pipe is designed on the basis of the interaction of both the internal pressure and external 
load on the pipe’s strength. This is commonly called combined loading and was first introduced for 
cast iron pipe by Prof. Schlick, Iowa State University. The AC pipe industry adopted the same design 
methodology for AC pipe, after confirmation testing.  

 

Tests of AC pipe with both internal pressure and external 3-edge bearing loads have shown that 
there is a relationship between the combined loads at the point of failure. This relationship at failure 
is expressed by the following Schlick formula, and is represented by a parabolic curve: 

         (1) 

Where 
 w = external crush load on the pipe in conjunction with some internal   
 pressure p at failure 
 W = 3-edge bearing (crush) load that will cause failure, with no internal   
 pressure 
 p = internal pressure in conjunction with some external load w at failure 
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 P = internal pressure that will cause failure, with no external load 
 
For the purposes of design, factors of safety are applied to both the external load and internal 
pressure acting simultaneously on the pipe. In the case of AC pipe in a water distribution system, 
the AWWA standard recommends a safety factor of 4 be applied to the operating pressure when 
surge is not calculated. Likewise, for external load a safety factor of 2.5 is recommended. 
 
With the incorporation of safety factors, the Schlick formula takes on the form: 

  + = 1      (2) 

Where 
 fsw = factor of safety for external load, 2.5 recommended 
 fsp = factor of safety for pressure, 4 recommended 
 
 

                       
Figure 7.1: AWWA C401 Combined Loading 

 
The above figure illustrates the application of the Schlick combined loading formula for AC pipe with 
the recommended AWWA factors of safety. Pipe safely meeting the design requirements will fall on 
or below the green design line in Figure 7.1. 

 

External soil load is calculated using the Marston’s formula for a rigid pipe (AC is actually semi-rigid) 
and any live load determined using the integration of the Boussinesq formula or a simplification of 
same. The general form of Marston’s equation: 
  𝑊 = 𝐶𝛾𝐵         (3) 
Where: 
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C = coefficient dependent on ratio of height of fill to width of trench or  pipe diameter,  
shearing forces between earth prisms and direction of relative settlement between 
interior and adjacent earth prisms 

 γ  γ = unit weight of fill material (120 lbs/ft3) 
 Bd = width of trench at top of pipe 

For trench conditions, 

 𝐶 =
′

′
 

Where: 
 K = Rankine’s ratio of active lateral unit pressure to vertical unit pressure 

     = 𝑡𝑎𝑛 45 −
′

 

 u’ = coefficient of friction between fill material and sides of trench 
     = 𝑡𝑎𝑛𝜑   
Generally, when the character of the soil is uncertain a value of Ku’ of 0.150 maybe typically selected, 
corresponding to saturated top-soil. The external field load is then converted to an “equivalent” 3-
edge bearing load by the application of a bedding factor, BF. The external load applied to a buried 
pipe is actually distributed over a broader arc of the pipe’s circumference than a 3-edge bearing load, 
dependent on the type of installation. So, the calculated external load (soil plus live load) is divided 
by the bedding factor to arrive at an equivalent 3-edge bearing load. Mathematically, 
 
  𝑤 =          (4) 
Where 
 WE = external soil load 
 Wt = live load 
 BF = bedding factor (ranges from 1.1 to 2.2 dependent on the class of bedding as defined in 
AWWA 401) 
 
AWWA C401 and AWWA C603, Standard for the Installation of Asbestos-Cement Pressure Pipe, 
identify four classes of bedding for pipes buried in trench installations. Class A involves either a 
concrete cradle or arch and Class D is placement of the pipe on a flat bottom with loose sidefill soil. 
Neither of these classes of installation were common for AC pipe. The most common installation 
types would be represented by Class B and Class C beddings. Class B, which has a bedding factor 
of 1.9, can be achieved by placing the pipe in a trench with a shaped bottom and granular bedding 
and carefully compacted backfill to each side, or the use of carefully compacted granular material 
under the pipe (1/4 Bc min) and up to the springline with compacted backfill from there to over the 
pipe a minimum of 12 inches (300 mm). Class C, which has a bedding factor of 1.5, is similar to 
Class B except in the case of the shaped trench bottom there is no granular fill and the soil sidefill is 
only lightly compacted, or a bedding of carefully compacted granular material is placed under the 
pipe to a depth of 1/8 Bc or 4 inches minimum, then extended up the sides a further 1/6 Bc minimum, 
with the balance of the backfill to 6 inches over the pipe composed of lightly compacted backfill. The 
use of shaped bottom trenches was a very uncommon practice, so realistically the following figures 
illustrate the Class B and Class C beddings in AWWA C401 most commonly used. 
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  Figure 7.2: Class B        Figure 7.3: Class C 
 
There was no information provided regarding the type of installation for the 6-inch AC pressure pipe 
so the Class C detail as described in AWWA C401 and illustrated in Figure 7.3 is assumed. The 
bedding or load factor for Class B is 1.5. 

 

The internal pressure that will cause failure, P, can be expressed in terms of the burst or hoop tensile 
strength of the pipe, namely: 

  𝑃 =         (5) 

Where 
 t = wall thickness 
 D = mean diameter 
 sh = hoop tensile strength 
 
For the 6-inch AC pressure main, the minimum internal design pressure per AWWA C400-77 for 
Class 150 is 632 psi. Obviously as the pipe degrades these values decline too. 
 
Likewise, the 3-edge bearing load, W, can be expressed in terms of the modulus of rupture or 
circumferential flexural strength, sf, of the pipe wall: 

  𝑊 =  
.  

       (6) 
Where 
 sf = circumferential flexural strength 
 
For the 6-inch AC water main, the AWWA C400 standard specifies that the minimum design external 
load, namely the 3-edge bearing load that will cause failure without internal pressure, W, for Class 
150 it is 5400 lb/ft (79 kN/m). Similarly, these values will decline as the pipe degrades. It should be 
noted that that this design approach does not cover longitudinal (beam) and transverse shear 
stresses caused by ground movement and/or uneven bedding. These result in circumferential rather 
than longitudinal fractures. Such transverse fractures have been the most common type of structural 
failure observed in asbestos cement pipes in some North American communities, especially in 
smaller diameters.  

 

As covered in Section 6.2, the 99.9 percentile maximum internal pressure for the 6-inch AC 
distribution main was determined to be 56 psi after the statistical analysis of the Telog hi-speed 
transducer data. This is the pressure that was measured by the transducer mounted on a fire hydrant 
(HYD B) at a ground elevation of approximately 2299 ft. The buried pipe is 9 ft. lower. Plus, the 
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lowest ground elevation in the YXJ subdivision is at 2265 ft. Therefore, the pipe at the lowest 
elevation in the system would be 44 ft. below the transducer’s level, which would impose an 
additional 19 psi of head on the buried pipe resulting in a maximum working pressure of 75 psi.  
 
The AWWA C401 standard for a water distribution pipe recommends a minimum factor of safety of 
4 on working pressure, especially when transients are unknown. The AWWA C403 design standard 
that covers transmission pipes has a reduced factor of safety, but this factor of safety is applied to 
the maximum pressure the pipeline could experience which would include both working pressure 
and water hammer. Theoretically, transmission mains are “engineered” pipelines where transient 
pressures are either quantifiable or are limited by water hammer mitigation equipment (eg. surge 
vessels). For this distribution system, the factor of safety of 4 on the 99.9 percentile maximum 
pressure is reasonable. 

 

There are no profile drawings available for the 6-inch AC water main. According to sheet 2 of the “as 
constructed” drawings (FJ 6169-1), the minimum depth of soil cover is to be 9 feet.  
The dead soil load on the pipe was calculated using the Marston trench formula and the embankment 
or wide trench formula. The smaller of the two is then used for the dead load on the pipe, as 
recommended in AWWA C401. A trench width of the pipe outside diameter plus 2 feet (.6m) was 
used with a soil unit weight of 120 lb/ft3 (18.9 kN/m3). The results are shown in Table 7.1 below. 
 
The pipe was also installed inside a casing where it passes under 257 Road. This was no doubt to 
protect the pipe from large vehicular loading. However, it does appear from the drawings that some 
portions of the pipeline could be subjected to light vehicular loading, especially from automobiles. 
For the design check, the live load on the 6-inch AC pipe was calculated using an HS20 truck load 
(individual wheel load 71 kN), with the appropriate impact factor based on cover depth. The results 
of this calculation are also shown in Table 7.5 below. Using the bedding factor of 1.5, the above soil 
and live loads are converted to an equivalent 3-edge bearing load. This is the load in a 3-edge 
bearing test that would produce the same flexural stress level as that due to the higher burial load. 
The 6-inch Class 150 pipe’s minimum 3-edge bearing strength is 5,400 lb/ft, (79 kN/m) and with a 
factor of safety of 2.5, the maximum permitted load becomes 2,160 lb/ft (31.5 kN/m) with no internal 
pressure. As the pressure increases, this maximum allowable external load drops in accordance to 
the Schlick formula (Eqn. 1 in Section 7.1.1) 
 

Property External Load, lb/ft 
(kN/m) 
9 ft. (3.24 m) Burial 

Trench Load, Wd 1,738 (25.4) 
Embankment Load, Wc 13,339(195) 
Dead Load, We 1,738 (25.4) 
Live Load, Wl 77 (1.1) 
Total External Load, Wt 1,815 (26.5) 

Table 7.1: External Soil and Live Load 
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With the bedding factor of 1.5, this total external soil and live load transforms to an equivalent 3-edge 
bearing load of 1,210 lb/ft (17.7 kN/m). 

 

To aid in the design check, Pure installed a high speed recording pressure transducer on the hydrant 
located at the SE corner of Lily St. (Road D) and Rowantree Ave. (Road A) for 30 days. This TPM 
recorded the minimum, average and maximum pressure at the monitoring site every four minutes. If 
a transient is detected the pressure is recorded every micro-second thus capturing any surge (water 
hammer) pressures that are often overlooked by standard SCADA gauges that only sample every 
few minutes. The analysis of the pressure data collected may be in found in Section 6. 
 
All total there is approximately 7,351 linear feet (2,241 m) of AC pipe in this subdivision. The closed 
piping system is plugged at Airport Road, 242 Ave., and Rowantree Ave. and has it’s only feed from 
the east by an extension of the line from Tulip Ave to a metering chamber and connection at another 
6-inch line. The metering chamber and connection is approximately 25 meters north of a pump 
house. 
 
The “as constructed” drawings are dated August 1977. The name of the roads on the 1977 drawings 
have all changed. Road A is now Rowantree Ave., Road B is 242 Ave., Road C is Tulip Ave., Road 
D is Lily Street and Airport Road is 257 Road. The Airport By-pass Road to the north is now Airport 
Road. The site plan shows the airport just to the south as Fort St. John Airport, but it is now known 
as North Peace Regional Airport (YXJ).  

 

The drawings (FJ 6169-1, sheets 1 to 10) identify the water pipe as 6-inch Class 150 asbestos-
cement (AC). The drawings show a plan view of the water pipeline but no profile. A plan and profile 
for the sewer pipeline that lies adjacent to the water main is shown. The general notes on sheet 2 
states that all watermains shall have a minimum of 9 ft. cover and that all watermains shall be 
designated in accordance to the latest AWWA specifications.  
 
The gound elevation along the sewer pipeline ranges from a low of 2263 (ft.) at the end of the line 
on 242 Ave. to a high of 2303 (ft.) at the end of the line on Rowantree Ave. It would be reasonable 
to assume the ground elevations for the watermain follow these same patterns, as these lines are 
parallel, and are generally only separated by 10 feet (3 m). This 40 foot (12.2 m) of elevation change 
would translate into a difference of 17.2 psi of pressure between the pipeline’s low and high points. 
The pressure transducer was placed on a hydrant with a ground elevation of approximately 2299 ft., 
or near a high point in the system. 
 
The pipeline where it crosses under 257 Road (old Airport Road) is installed in a 24-inch corrugate 
casing filled with sand. This is undoubtably designed to protect the pipe from any large traffic loads. 
Aside from this location there is no information on the drawings to indicate how the pipe was installed, 
or specifically the type of trench construction (bedding, side-support, trench width) used. 
Assumptions will have to be made about these conditions in order to calculate the dead load (soil 
cover) on the 6-inch AC pipe.  
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The AWWA C400 pipe standard that would have been in effect at the time of this project was 
published in 1977. This standard, AWWA C400-77, covered asbestos-cement pressure pipe in 
diameters 4-inch through 16-inch. The three main strength requirements in the AWWA C400 
standard are a flexural load test, an internal design pressure (burst) and an external design load 
(crush) requirement. The specified design internal pressure (minimum burst pressure) is 632 psi 
(4400 kPa) and the design external load (3-edge bearing crush strength) is 5400 lb/ft (79 kN/m). The 
AWWA C400 standard is a performance based specification and does not include any minimum wall 
thickness requirements for AC pipe. Using nominal hoop and flexural strength values for AC pipe, 
as outlined in Section 3.2, an approximation of what the wall thickness should be for the 6-inch Class 
150 pipe. Interestingly, the burst pressure requirement generally controls the minimum wall thickness 
for pipe diameters 8-inch and above, while 4-inch and 6-inch pipe wall thickness are typically 
controlled by the crush strength requirement. Specifically in the case of 6-inch Class 150, the nominal 
wall needed to meet the burst pressure requirement of 632 psi is 0.545 inches (13.4 mm), and the 
nominal wall to meet the crush strength requirement of 5400 lb/ft is 0.596 inches (15.1 mm). 

7.2.3 Results 

Using the AWWA C400 design (i.e., burst) internal pressure of 632 psi and a design external (crush) 
load of 5400 lb/ft, the failure envelop for the 6-inch Class 150 AC pipe can be calculated and plotted 
(blue line in Figure 7.4). Then applying the AWWA C401 recommended factors of safety of 4 for 
internal pressure and 2.5 for external (crush) load, the allowable or design envelope can be 
established (red line in Figure 7.4). Figure 7.4 shows the two curves, failure and design, for a 6-inch 
Class 150 AC pipe meeting the performance requirements of AWWA C400. 
 
Superimposed on this design and failure graph in Figure 7.4 is the intersection of the maximum 
working pressure of 75 psi and the external load of 1,210 lb/ft. This point falls well below the design 
line, meaning the pipe exceeds the recommended minimum safety requirements in AWWA C401. 
Table 7.2 below shows the factors of safety in pressure and external crush load for the 75 psi 
maximum working pressure and 9 ft. of soil burial with live load. 
 

Loading Condition Factor of Safety 
Working Pressure 8.0 
External Load 4.2 

Table 7.2: Factors of Safety 
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Figure 7.4: Design and Failure Envelop for 6-in Class 150 AC Water Pipe 
 
The 6-in Class 150 AC water pipe in the YXJ subdivision has been in service since 1977, a total of 
43 years. There have been no reported failures in this piping system. Pure Technologies has 
assessed the condition of asbestos-cement pipes used for water pipes and sewer force mains on 
other projects. Although we have seen significant degrees of deterioration in some AC pipes used 
for sewer force mains, the condition of water main pipes has been relatively good.  Unless AC water 
pipes are conveying “soft water” or buried in acidic sulfate bearing soils there would be little to no 
expectation to see significant degradation of these pipes. 
 
Profile drawings of the 6-inch water main was not included in the “as constructed” drawings provided 
Pure Technology. A note in the drawings states that pipes were to be buried with a minimum of 9 ft. 
of soil cover. This depth of soil cover was used to determine the external soil load on the buried 
main. A HS-20 wheel live load was also included, although at this depth it’s contribution to the total 
external load was minimal. 
 
Pure monitored the pressure in the YXJ subdivision’s system with a Telog hi-speed pressure 
transducer from August 17, 2020 to September 15, 2020. The measured pressures fell into a very 
narrow band. Based on the maximum pressure values measured, the 99.9 percentile value was 
determined to be 56 psi.  The pressure transducer was installed on a fire hydrant at approximately 
ground elevation of 2299 ft. Based on the elevation of the buried pipe at the lowest ground elevation 
location (2265 ft), an additional pressure head of 44 ft. (19 psi) was added for a total working pressure 
of 75 psi. 
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The AWWA C401 design check found the pipe, assuming no significant degradation, to be operating 
well within the defined safety limits recommended by the AWWA standard. In fact, the factor of safety 
in pressure was 8.0 and for external load 4.19. This is versus a recommended minimum value of 4.0 
and 2.5, respectively.  
 
While the structural evaluation based on AWWA standards indicate that the pipe section has been 
designed within the defined safety limits, with no direct information on the physical condition of the 
existing pipe, a prediction of the pipe’s remaining life is not feasible. No pipe samples were available 
for physical property testing and no failures have be recorded. This would be a good indicator that 
the pipe is still in relatively good shape. Given the application, namely water distribution, it would be 
reasonable to expect the asbestos-cement pipe has not suffered any severe degradation unless its 
conveying “soft” water or is subjected to acidic sulfate bearing soils or groundwater.  
 
 If the pipe owner wants some assurance that the pipe is still in good working condition then it would 
be advisable to check the Langelier Index (or Aggressiveness Index) of the water being conveyed 
through the pipes.  If the Langelier Index is equal to or greater than zero, then the water is not 
aggressive to AC pipe. For a Langelier Index less than -2.0, some degradation would be expected.  
The following table (extracted from AWWA C401) illustrates this point and compares the 
Aggressiveness Index and Langelier Index. 
 
Table 9. 
Effect on AC Pipe pH + log (AH) Langelier Index 
Highly Aggressive <10.0 <-2.0 
Moderately Aggressive 10.0 to 11.9 -2.0 to -0.1 
Non-aggressive >= 12.0 >=0 

 
External corrosion can occur when AC pipe is buried in acidic sulfate soils. The pH and water soluble 
sulfate in the surrounding soils and groundwater can be assessed to determine if these substances 
might pose a problem for the pipe. It would be advisable to retain a soils testing lab and have several 
tests run on soil samples extracted from the pipe zone.  Table 10 (extracted from AWWA C401) 
shows the possible effect of sulfates on the pipe. 
 
Table 10. 
Sulfate 
Aggressiveness 
Classification 

Water Soil 
Water-Soluble Sulfates -
mg/L SO4 

Water-Soluble Nuetral 
Sulfates-mg/L SO4 

Non-aggressive 150 and less 1000 and less 
Mildy Aggressive 150-1500 1000-2000 
Moderately Aggressive 1500-10,000 2000-20,000 
Highly Aggressive 10,000 and greater 20,000 and greater 

 
If the conveyed water is found to be “soft” (Langlier Index less than -2.0) or the surrounding soils and 
groundwater contain soluble sulfate exceeding 20,000 mg/L or 10,000 mg/L respectively, then it 
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would be recommended to extract a sample of the pipe from the line for laboratory testing. The 
laboratory testing would include microscopic examination of the wall cross-section, pH indicator 
testing of the pipe wall and a crush test. This would provide direct evidence on the physical condition 
of the pipe. A prediction of the remaining service life could be rendered at that point. 
 
If the conveyed water or surrounding soil and groundwater are found to be not aggressive, then there 
is a good chance the pipe is still in reasonable working condition. However, it would be recommended 
that if any future modification are made to the line, for example the line is extended, or if a failure 
does occur, that a section of pipe be removed from the line at those opportunities and subjected to 
the laboratory testing mentioned in the previous paragraph.  
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Figure A: Pressure Data over a 30-day monitoring period 
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AC pipe is composed of a mixture of asbestos fibers, Portland cement, and inorganic hydrated 
silicates. Typically, the asbestos fibers comprise less than 20% of the AC pipe. The AWWA product 
specifications for AC pipe (AWWA C400 and C402) also include physical and chemical requirements 
for the pipe itself. For the pipe composition, it requires that AC pipe shall be composed of an intimate 
mixture of either: 
 

 Portland cement or Portland blast furnace slag cement and asbestos fiber with or without 
silica; (or) 

 Portland pozzolana cement in asbestos fibers. 
 

The same specifications limit the amount of uncombined calcium hydroxide, presumably to curtail 
pipe dissolution: for Type I, there is no limit, and for Type II, 1.0% or less uncombined calcium 
hydroxide is permitted. Manufacture of Type I, which is not autoclaved, was discontinued in North 
America in the 1960s. Type II Portland cement is moderately sulfate resistant. The asbestos portion 
of AC pipe is composed of naturally occurring hydrated mineral silicates that possess a crystalline 
structure. There are four main types of asbestos. The principal type of asbestos found in AC pipe is 
chrysotile (white asbestos). Another type of asbestos, crocidolite (or blue asbestos) is also used for 
reinforcement of the pipe and improves the manufacturing process. Most high-pressure AC pipes 
had some crocidolite in addition to chrysotile fibers used in the manufacture. 
 
During the formation of asbestos cement, the constituent oxides contained in Portland cement react 
with water to form calcium hydroxide (lime) and calcium silicate/aluminate hydrates. The physical 
binding of these hydration products cures the cement mortar and together with the formation of lime 
determines the structural integrity of the final product.  

AC pipes produced in North America mainly used the ‘Mazza’ method whose origins are in the paper 
making industry. In this method a felt sheet was fed through a cement, silica and asbestos slurry 
bath where cement, silica and asbestos was picked up by the felt and then later transferred to a 
rotating mandrel under compactive force until the required thickness was achieved. The finished pipe 
is then removed from the mandrel by subjecting the mandrel to a strong electrostatic charge that 
produces steam around the pipe and thereby breaking the bond with the mandrel. The pipe is then 
steam cured under 2 atmospheres of pressure in an autoclave for 24 hours.  

Degradation can occur at both the internal and external surfaces of a pipe. Internal corrosion of a 
water pipe is mostly due to leaching of calcium hydroxide from the cement matrix. External attack 
can be from low pH (acidic) soils and/or groundwater as well as high sulfate bearing soils. 
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In contrast to the original expectations that AC pipe would not be attacked by corrosive water, it 
became evident that under certain circumstances AC pipe can be attacked by aggressive (soft) 
water. If the pipe is exposed to aggressive water, the cement matrix constituents dissolve, thereby 
exposing asbestos fibers and releasing some into the water. 
 
The AC pipe industry developed the concept of an Aggressiveness Index for use as a guide in 
determining whether AC pipe would be appropriate in a given situation. The original purpose of the 
index was to ensure the structural integrity of the pipe. More recently, it has been used to predict 
whether water quality degradation would occur from pipe dissolution. The Aggressiveness Index is 
a simplified form of the Langelier Index and has some shortcomings, which are noted below. 
 
The Aggressiveness Index (Al) is defined as follows: 
 

AI = pH + log(AH) 
 where: 

A = total alkalinity, mg/liter as calcium carbonate 
H = calcium hardness, mg/liter as calcium carbonate. 

 
The Aggressiveness Index does not incorporate corrections for temperature and ionic strength.  
 
Application of the Aggressiveness Index (AI) to determine when AC pipe could be used was 
incorporated into standards published by ASTM (1976) and AWWA (1975, 1980). The standards 
applied the Aggressiveness and Langelier Indices to relate water quality and the use of AC pipe.  
 

AI < 10 Aggressive water 
AI 10 - 12 Moderately aggressive water 

AI > 12 Non-aggressive water 

Table B.1: AI levels 

These standards recommended that Type I (non-autoclaved) or Type II (autoclaved) AC pipe could 
be used with non-aggressive water. Type II pipe is permitted for moderately aggressive water. For 
highly aggressive water, ‘’the serviceability of pipe for such applications should be established by 
the purchaser in conjunction with the manufacturer’’ (AWWA, 1980). Recognizing the relationship 
between water quality and the use of AC pipe, the U.S. EPA proposed that the Aggressiveness Index 
should be > 12 for water transported through AC pipe in order to prevent adverse effects. 
 
The Aggressiveness Index is based on calcium carbonate saturation, therefore it should yield a fairly 
accurate prediction of “non-aggressiveness” provided by a protective calcium carbonate coating if 
water is oversaturated. However, if the water is undersaturated with calcium carbonate, there is no 
reason to expect the Aggressiveness Index to predict with accuracy the dissolution of AC pipe since 
calcium carbonate is only a minor constituent of the cement and calcium silicate is the predominant 
pipe component. Furthermore, the Aggressiveness Index does not account for temperature and ionic 
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strength as does the Langelier Index. Finally, the Aggressiveness Index fails to account for 
protective chemical reactions in drinking water. 
The Aggressiveness Index was used for several years by pipe manufacturers and the water supply 
industry. Therefore, the majority of the data on water quality and AC pipe deterioration contains 
information on the Aggressiveness Index, calcium, and alkalinity of the water. In the absence of a 
better predictor of pipe performance, this index has been used extensively and is still a simple first 
approximation for predicting water pipe performance.  

Attack of asbestos cement pipe from the exterior can come from soft groundwater (low in calcium 
carbonate) or acidic sulfate soils. The mechanism of attack from soft groundwater is the same as 
internal attack, i.e., leaching of calcium hydroxide. For acidic sulfate soils, the sulfate in the soil reacts 
with calcium hydroxide and silica compounds in the pipe to form weaker and larger compounds that 
result in swelling of the cement matrix. Three different corrosion products can be formed by the 
reaction with the sulfate solution, namely gypsum, ettringite and thaumasite. Gypsum and ettringite 
formed by these reactions can swell to 123% to 224% (Matti, 1985) of the original solids they replace 
leading to expansion and destruction of the cementitious portion of the pipe. 
 

There were several important standards governing the supply, design and installation of AC pressure 
pipe. Those standards are: 
 

AWWA C400 Asbestos-Cement Pressure Pipe, For Water Distribution Systems and Other 
Liquids - this is the product standard which includes minimum performance requirements 
 
AWWA C401 The Selection of Asbestos-Cement Pressure Pipe, For Water Distribution 
Systems and Other Liquids - this standard essentially covers the interactive design approach 
for AC pressure pipe 
 
AWWA Manual M16 (1978) Work Practices for Asbestos-Cement Pipe - replaced by another 
AWWA handbook of the same title in 1995 
 
AWWA C603 Standard for Installation of Asbestos-Cement Pressure Pipe - covers 
recommended installation practices and laying of the pipe 
 
ASTM C500 Standard Test Method for Asbestos-Cement Pipe 

 
In 1975, AWWA revised AWWA C400 to only cover pipe diameters 4-inch through 16-inch which 
were considered distribution sized pipes and introduced AWWA C402 for transmission pipe in 
diameters 18-inch through 42-inch. ASTM C500 not only contains three important test protocols for 
AC pipe, namely hydrostatic pressure (burst), 3-edge bearing (crush) and uncombined calcium 
hydroxide tests, but also guidelines for establishing the degree of aggressiveness of transported 
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water to the internal surface of the pipe, and acidic and sulfate laden soils and waters to the external 
surface.  

Pressure classes covered by AWWA C400 include class 100, 150 and 200 psi rated products. It was 
very common to specify Class 200 for 4-in and 6-in diameter pipe, not because of pressure 
requirements but in order to increase the available beam strength. Diameters 8-in and above were 
normally specified Class 150.  

 

The AWWA product standards are performance based. They do not specify minimum unit strength 
properties or physical dimensions (eg. thickness) for the AC pipe. Rather, they specify the minimum 
“design” internal pressure (or burst pressure) and the minimum “design” external load (or 3-edge 
bearing crush load) that the pipe’s are required to have in order to meet the standard. The following 
table (Table B.2. from AWWA C400) lists those minimum “design” pressures and loads. It should be 
noted that the 1964T version of AWWA C400 did not list any internal design pressures. The design 
pressures shown in Table 2 first appeared in the 1975 version of AWWA C400. The 1964T version 
did state that each length of pipe should have sufficient strength to withstand an internal hydrostatic 
pressure of four times the rated operating pressure for it’s class.  
 

Nominal 
Diameter 

in 

Class 100 Class 150 Class 200 
Internal 

Pressure 
psi 

External 
Load 
 lb/ft 

Internal 
Pressure 

psi 

External 
Load 
lb/ft 

Internal 
Pressure 

psi 

External 
Load 
lb/ft 

4 417 4100 616 5400 809 8700 
6 441 4000 632 5400 815 9000 
8 472 4000 653 5500 824 9300 

10 490 4400 650 7000 826 11000 
12 490 5200 658 7600 830 11800 
14 500 5200 650 8600 826 13500 
16 500 5800 654 9200 825 15400 
18  6500  10100  17400 
20  7100  10900  19400 
24  8100  12700  22600 
30  9700  15900  28400 
36  11200  19600  33800 

Table B.2: Design Internal Pressure and Design External Load 

The “design” internal pressure requirement is at least 4 times the pressure class. In reality, it has to 
be slightly higher as the pressure class supposedly applies to a buried pipe with approximately 5 feet 
of soil cover. As shown in Section B.4.1, there is an interaction between the pipe’s internal pressure 
and external load capacity.  
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The pipe average internal diameter is not less than the nominal diameter by more than 5%. Standard 
lengths are either 10 ft. (3m) or 13 ft. (4m) for 4-in, 6-in and 8-in diameters, and 13 ft. (4m) for 10-in 
and larger. The shorter length for the smaller diameters was to limit the bending moment (beam 
action) in those sizes as their relatively thin walls did not provide adequate beam strength in some 
soil conditions. Beam breaks in 4-inch AC pipe were not uncommon especially in clayey soils. 

The wall thickness is not specified in the standards. It was up to each manufacturer to determine the 
minimum thickness their product needed to meet the design pressure and external design load 
requirements. However, there was a tolerance on the manufacturer’s stated standard thickness. 
 

Nominal Pipe Size Wall Thickness Tolerance 
4-12 in 100-300 mm -0.06 in -1.5 mm 

14-16 in 350-400 mm -0.12 in -3.0 mm 

Table B.3: Wall Thickness Tolerance 

The standard joint for AC pipe was a coupling machined with two inner grooves from thicker AC 
stock. Rubber gaskets meeting the requirements of ASTM D1869 were used. Similarly, each end of 
a standard length of AC pipe was machined to fit inside the coupling and seal against the compressed 
rubber gasket. Approximately 15% compression of the gasket was achieved when the spigot end 
entered each side of the coupling. The spigot end actually had two machined surfaces, D2 and D3, 
as shown in Figure B.1. 
 

                                        
Figure B.1: Coupling and Spigot End of AC Pipe 

 
All fittings used with AC pressure pipe were cast iron, ductile iron or steel. No AC pressure fittings 
were made, except heavy tapped couplings, which were couplings with threaded bushings factory 
installed that would accept ¾” and 1” corporation stops. In order to facilitate the manufacture of 
fittings for AC pipe standardized D2 and D3 dimensions were adopted by the industry. The following 
table (Table A.1 in AWWA C400) identifies those pertinent dimensions. 
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Table B.4: Dimensions of Spigot End of AC Small Diameter Pressure Pipe 

As stated previously, the AWWA standards are performance oriented and do not include any 
minimum strength properties aside from the design (burst) internal pressure and the design (crush) 
external load. However, there are other worldwide standards for AC pipe that do include minimum 
properties. These can be helpful in an investigation of AC pipe’s current and future performance 
expectations, especially when little is known about the pipe itself. 
 
The Australian Standard AS 1711 (1975) offers a minimum tensile strength of 3,915 psi (27 MPa). 
The British Standard for AC pipe includes a crush strength (modulus of rupture) of 6,380 psi (44 
MPa). There were several AC pipe manufacturing plants in the Middle East (Saudi Arabia, Dubai, 
Oman, Jordan, Lebanon). The Saudi Arabian Standards Organization (SASO) did include 28 day 
strength requirements (pipe produced in the Middle East was normal cured, not autoclaved, hence 
the need for a 28 day requirement). The SASO requirements, according to one of the manufacturers, 
was as follows: 

 Longitudinal bending strength of small diameter pipes, Rf - 3,988 psi (27.5 MPa) 
 Circumferential bending strength (crushing strength), Re - 7,250 psi (50.0 MPa) 
 Bursting strength, Rb - 3,480 psi (24 MPa) 

 
The SASO standard did not have a requirement for longitudinal compressive strength, Rc, or 
longitudinal tensile strength, Rt, but the Saudi manufacturer included this information in their 
literature: 

 Longitudinal compressive strength, Rc - 7,250-9,425 psi (50-65 MPa) 
 Longitudinal tensile strength, Rt - 1,450 psi (10 MPa) 

 
The elastic modulus properties of AC pipe depends on the direction in which the stresses are applied 
to the pipe, given the preferential orientation of the reinforcement fibers (asbestos) in the 
circumferential plane. The following table, extracted from the Saudi Arabian Amiantit Company’s 
brochure, gives design values for the elastic modulus. 

Pipe Size Class 100 Class 150/200 
D2 D3 D2 D3 

in. mm in. mm in. mm in. mm in. mm 
4 100 4.64 118 4.80 122 4.81 122 4.97 126 
6 150 6.91 176 7.07 180 6.91 176 7.07 180 
8 200 9.11 231 9.27 236 9.11 231 9.27 235 

10 250 11.24 286 11.40 290 11.66 296 11.82 300 
12 300 13.44 341 13.60 345 13.92 354 14.08 358 
14 350 15.07 383 15.23 387 16.22 412 16.38 416 
16 400 17.15 436 17.31 440 18.46 469 18.62 473 
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Table B.5: Elastic Modulus of AC pipe (Saudi Arabian Amiantit Company) 

For calculation of water hammer, it is recommended that an elastic modulus of 25.0 GPa (3.62 x 106 
psi) be used. 

Stress 10 MPa 18 MPa 8 MPa 10-35 MPa 
Loading Beam 3-Edge Bearing Internal 

Pressure 
Longitudinal 
Compression 

Emin, GPa 22.5 25.5 (3.7 x 106 
psi) 

31.0 (5.5 x 106 
psi) 

22.0 

Emax, GPa 24.0 27.8 33.0 24.0 
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There are 4 joints in this line that show infiltration staining or encrustation around the joint, both 
signs of possible infiltration. None viewed during the survey. Four joints showed some signs of root 
intrusion but not significant enough to warrant action. There were five locations, at or near joints, 
with cracks or fractures. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple fractures and cracks, ~1m long Point repair 
11.8 2 Longitudinal crack - minor None 
13.2 1 Circumferential crack - minor None 
28.8 3 Multiple cracks at joint Monitor 
30.0 2 Longitudinal/spiral crack, ~1m long None 
65.6 3 Longitudinal fracture, ~.3m long Monitor 

Table C.1: Sewer Data Analysis – SCO 2 to SMH 11 

C.2 

There are 2 joints with infiltration staining. No active infiltration. There is a 1.4m length of PVC pipe 
in this line, beginning at 20.0m from SMH 11, with the joint offset from the clay pipe. This line had 
a lot of floating and underwater debris. There were 8 locations with cracks or fractures, one 
requiring immediate repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 1 Circumferential crack - minor None 
11.8 1 Longitudinal crack - minor None 
20.0 3 PVC section - joint offset None 
40.7 2 Longitudinal crack - minor None 
63.1 2 Longitudinal crack - minor None 
73.8 4 (2) Entire length of pipe has 2 to 3 longitudinal 

cracks 
Point repair 

75.0 5 Multiple longitudinal and circumferential 
fractures 

Point repair 

81.2 3 (4) Broken joint - minor None 
83.2 3 Several (2) longitudinal cracks along entire 

pipe 
Monitor 

Table C.2: Sewer Data Analysis – SMH 11 to SMH 10 

C.3 SMH 9 to SMH 10 

There are 3 joints with infiltration stains, but no active infiltration. There was a lot of 
encrustation on the interior of this pipe over its whole length. There are 4 taps in this line, 
three are factory tees and one a break-in tap. Eight (8) locations with cracks or fractures, 
six are relatively minor but two are significant and need to be addressed. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 2 Circumferential fracture at joint - minor None 
2.9 3 (4) Multiple fractures at joint - minor Monitor 
11.3 1 Tap break-in at 3 o’clock - good None 
17.1 3 Tap tee at 3 o’clock, plugged with deposits Clear 
34.8 2 Longitudinal crack - minor None 
52.6 3 Multiple longitudinal cracks at joint - minor None 
62.4  Tap tee None 
66.6 3 Longitudinal fracture at joint - ~.2m long - 

minor 
None 

93.7 3 (4) Multiple fractures at joint - minor Monitor 
110.3  Tap tee - 2 o’clock - good None 
111.8 4 Several longitudinal & spiral fractures - 0.6 

to 1m long 
Point repair 

112.4 4 Multiple fractures entire last pipe at MH Point repair 

Table C.3: Sewer Data Analysis – SMH 9 to SMH 10 

C.4 SMH 9 to SMH 8 

More than seven (7) joints with signs of infiltration staining. There are two factory taps (tees) in this 
line with one showing 60% blockage and requiring clearing. Eight (8) locations with varying cracks 
and fractures, two (2) very significant and requiring repair 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple longitudinal and spiral cracks 
about 0.6m long. 

Point repair 

1.5 4 Break at joint Monitor 
18.8 1 Very minor crack from 10 to 11 o’clock None 
26.3 3 (4) Spiral crack - minor Monitor 
34.7 1 Insignificant crack None 
44.2 3 Tap (tee) 60% plugged Clear 
63.6 2 Longitudinal crack - 0.6m long - minor None 
68.1  Tap (tee)  
95.5 4 Multiple fracturs at joint - not too significant Monitor 
104.8 2 Cracks at joint - very minor None 
107.7 4 Multiple fractures - ~-.6m long Monitor 
120.2 4 Broken pipe with significant fractures - last 

pipe at MH 
Point repair 

Table C.4: Sewer Data Analysis – SMH 9 to SMH 8 

C.5 SMH 16 to SMH 17 

Six (6) joints with signs of infiltration staining or encrustation. There are six (6) taps on this line, 
some showing signs of infiltration or encrustation but not active. One tap has 30% blockage. Three 
(3) locations with cracks at joints but none major enough to require repair. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.3  Tap (tee) at 2 o’clock - good None 
10.0  Tap (tee) at 10 o’clock - good None 
46.4 1 Tap break-in - some minor restriction None 
53.3 3 Multiple small cracks at joint - minor None 
68.9 1 Tap (tee) at 2 o’clock - good None 
87.1 2 Longitudinal crack - minor None 
91.2 2 Spiral crack - 0.6m long - minor None 
99.7  Tap (tee) 10 o’clock - good  
100.3 2 Tap (tee) 2 o’clock - 30% blockage Clear 

Table C.5: Sewer Data Analysis – SMH 16 to SMH 17 

C.6 SMH 16 to SMH 15 

Three (3 ) joints with infiltration stains. No active infiltration. Three (3) taps in this line, two tees and 
one break-in tap. The break-in tap had some potential infiltration during the survey. Seven (7) 
locations had cracks or fractures, two significant enough to require repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

7.4 3 Longitudinal crack - 0.5m long - minor None 
8.6 1 Minor crack None 
33.8  Tap (tee) at 2 o’clock - good None 
37.5 2 Tap break-in - some sign of infiltration Monitor 
42.5 2 Two longitudinal cracks at springline - 

0.6m long 
None 

44.0 2 Two longitudinal cracks at springline - 
0.6m long 

None 

50.7 3 Multiple cracks  Monitor 
77.0 4 Fracture at joint - significant Point repair 
103.1  Tap (tee) at 1 o/clock - good None 
120.9 4 Multiple fractures in last pipe next to MH 

15 
Point repair 

Table C.6: Sewer Data Analysis – SMH 16 to SMH 15 

C.7 SMH 15 to SMH 14 

Six (6) joints had infiltration staining or encrustation indicative of past infiltration. There are two taps 
in this line, with one being a break-in tap and requiring repair. Three(3) locations in this line had 
fractures and cracks, with one in bad shape and requiring repair. This line also had a lot of 
underwater debris and would be a good candidate for jet cleaning with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

17.6 to 
23.2 

 PVC pipe (previous repair) with large dip. 
Lots of debris. 

Clean the entire line 

27.5 2 (3) Longitudinal fracture - 0.3m long - minor None 
43.8 2 Circumferential fracture at joint - minor None 
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67.5  Tap (tee) at 10 o’clock None 
93.3 3 Tap break-in at 11 o’clock - not good Top hat repair 
97.0 5 Multiple fractures, including spiral fracture 

in last pipe section and cracks at joint - 
collapse possible 

Immediate point 
repair 

Table C.7: Sewer Data Analysis – SMH 15 to SMH 14 

C.8 SMH 14 to SMH 13 

Seven (7) joints show infiltration staining or encrustation, signs of past infiltration. There are two 
taps in this line, both break-in taps. One tap protrudes 25mm into the clay pipe. This line has five 
(50 locations with cracks or fractures with four (4) being minor, and one a missing triangular section 
of the pipe wall at joint. This line also had a lot of debris, especially the last 12m near SMH 13. It 
would be a good candidate for jet cleaning with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 2 Circumferential fracture - minor None 
24.3 2 Longitudinal crack at joint - .2m long - 

minor 
None 

24.4  Tap break-in at 10 o’clock - okay None 
60.9  Tap break-in at 11 o’clock - lateral 

protrudes 25mm into sewer 
Top hat 

62.8 to 
74.1 

 PVC (previous repair)  

81.7 4 Triangular section of pipe missing at joint - 
75mm on side at 8 o’clock 

Monitor 

89.0 2 Circumferential fracture from 9 to 12 
o’clock at joint - minor 

None 

Table C.8: Sewer Data Analysis – SMH 14 to SMH 13 

C.9 SMH 13 to SCO 5 

There are four (4) joints in this line with infiltration stains.  This line has three (3) taps, one is a 
factory tee with a 150mm inlet in good shape, one is a factory tee that is 90% plugged,  possibly 
and one break-in tap that is possibly defective. Four (4) locations all at joints with fractures and 
cracks were noted.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

8.0 2(3) Multiple small cracks at joint - minor None 
20.3 4 Multiple fractures at joint with lots of 

encrustation 
Point repair 

36.0 2 Circumferential fracture - minor None 
51.0 to 
56.0 

 Steep upslope - 6% to 9% grade None 

60.7  Tap factory 150mm tee - 9 o’clock -good None 
75.2 3 Tap break-in - 10 o’clock - possible 

defective 
None 

Page 385 of 406



Condition Assessment Report 
YXJ Subdivision Water Network and Sewer Network  
Prepared for Peace River Regional District 
 

November 27th, 2020                Page 42 

80.2 3 Tap factory tee at 9 o’clock with 90% 
blockage 

Clear 

81.9 2 Circumferential fracture - minor line 70% 
full - line goes up 

None 

Table C.9: Sewer Data Analysis – SMH 13 to SCO 5 

C.10 SMH 12 to SMH 13 
There are four (4) joints with infiltration staining and/or encrustation suggestive of past infiltration. 
No taps on this line. Six (6) locations with cracks or fractures, three (3) especially bad and in need 
of repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.4 4 Broken joint - roots intruding Point repair 
28.0 2 Longitudinal crack ~ .6m long - minor None 
44.8 3 Two cracks about .6m long, at 8 and 11 

o’clock 
None 

55.6 3 Two cracks about .5m long at 11 and 1 
o’clock 

None 

58.9 4 (3) Multiple cracks at 12 and 1 o’clock Monitor 

Table C.10: Sewer Data Analysis – SMH 12 to SMH 13 

C.11 SCO 3 to SMH 17 

This line has seven (7) joints with infiltration staining and/or encrustation. One joint also has 
possible root intrusion. There are six (6) taps in this line, five (5) are factory tees and one is a break-
in with PVC lateral protruding 50mm into the sewer. Three (3) locations with cracks and fractures. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 1 Circumferential crack - minor None 
8.2  Tap factory tee at 10 o’clock - good None 
8.8  Tap factory tee at 2 o’clock - good None 
31.0 2 Joint with possible root intrusion None 
34.0  Tap factory tee at 2 o’clock - good None 
60.6 3 Longitudinal fracture  
60.6 4 Tap break-in - PVC protrudes into sewer 

~50mm 
Trim 

62.0 3 (0) Tap factory tee with 90% blockage Clear 
62.4  Tap factory tee at 2 o’clock - good None 
77.8 4 Break (fracture) at joint from 3 to 8 o’clock Point repair 

Table C.11: Sewer Data Analysis – SCO3 to SMH 17 

C.12 SMH 101 to SCO 3 

This is the eastern extension to the Rowantree line and is all PVC. No defects observed in this line. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 to 27.1  All new PVC line. No defects. None 

Table C.12: Sewer Data Analysis – SMH 101 to SCO 3 

C.13 SMH 101 to SMH 102 

This is also an extension to the Rowantree line and is PVC. Several joints were found to have 
noticeable elliptical deflection (up to 5%). There is also a big dip in this line between 36.4m and 
41.8m where the water level reached 50% of the pipe diameter. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

23.9 3 5% elliptical deflection at joint - could allow 
some infiltration 

None 

35.9  2% to 3% elliptical deflection at joint None 
47.8 2 Infiltration at joint None 

Table C.13: Sewer Data Analysis – SMH 101 to SMH 102 

C.14 SMH 7 to SCO 1 

There are five (5) joints with infiltration staining and/or encrustation. There are five (5) taps in this 
line, four (4) are factory tees and one is a break-in. The break-in tap has cracks all around and one 
factory tee is 50% plugged. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.3 4 Multiple fractures at joint, ~0.3m long, also 
infiltration staining 

Point repair 

12.5  Tap factory tee at 2 o’clock -  good None 
37.6 4 Multiple fractures and cracks that extend 

to tap 
Point repair 

38.0 3 Tap break-in at 10 o’clock with cracks all 
around 

Monitor 

40.9  Tap factory tee at 2 o’clock - good None 
51.0 2 Two longitudinal cracks at 9 and 3 o’clock 

- 0.6m long 
None 

54.2  Tap factory tee at 3 o’clock - good None 
55.1 2 Complete circumferential fracture 0.3m 

from joint - no staining 
None 

58.0 2 Longitudinal crack at 3 o’clock - extends 
0.6m from joint 

None 

69.5 3 Tap factory tee at 2 o’clock - 50% plugged 
with deposits 

Clear 

Table C.14: Sewer Data Analysis – SMH 7 to SCO 1 
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C.15 SMH 6 to SMH 5 

Five (5) joints have encrustation associated with infiltration. There are three (3) taps in this line, two 
(2) are factory tees in good shape and one is a break-in tap of PVC with cracks surrounding the 
tap. Three (3) locations were observed with cracks with one with spiral fractures that initiate at a 
joint and proceeds to the break-in tap. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

9.9  Tap factory tee at 10 o’clock - good None 
35.1  Tap factory tee at 10 o’clock - good None 
45.2 1 Minor crack at 8 o’clock None 
72.9 3 Spiral fracture -minor None 
72.9 3 Tap break-in PVC with fractures around 

tap 
None 

Table C.15: Sewer Data Analysis – SMH 6 to SMH 5 

C.16 SMH 7 to SMH 6 

Two (2) joints with infiltration staining and/or encrustation.  There are two (2) factory tee taps that 
are in good shape. Two (2) locations observed with cracks but not major and not needing repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.1 2 Minor cracks at 3 o’clock None 
37.1  Tap factory tee at 10 o’clock - good None 
61.1  Tap factory tee at 10 o’clock - good None 
65.7 3 Multiple circumferential cracks at joint - 

minor 
None 

Table C.16: Sewer Data Analysis – SMH 7 to SMH 6 

 
C.17 SMH 7 to SMH 8 

Three (3) joints with encrustation, two particularly bad. No taps. There was surface spalling in a 
large number of pipes. Only one location with small cracks, but minor. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 3 Longitudinal fracture at joint - small None 
21.6 2 Joint has large amount of encrustation None 
25.9 2 Joint has large amount of encrustation 

over 60% of circumference 
None 

Table C.17: Sewer Data Analysis – SMH 7 to SMH 8 
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C.18 SMH 8 to SMH 7 

Three (3) joints with encrustation. No taps. There are four (4) locations with cracks and fractures, 
the one adjacent to MH 8 needing repair. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple longitudinal fractures at manhole, 
at 3 and 9 o’clock - ~0.6m long 

Point repair 

0.2 3 Multiple circumferential cracks from 8 to 12 
o’clock  

Point repair (with 
above) 

40.2 2 Spiral crack - minor None 
41.6 2 Spiral crack - minor None 

Table C.18: Sewer Data Analysis – SMH 8 to SMH 7 

C.19 SMH 3 to SMH 2 

There are six (6) joints showing signs of infiltration staining and/or encrustation. No active 
infiltration. One tap factory tee in good shape. Five (5) locations with cracks or fractures, but only 
one needing repair at the moment.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4(3) Multiple cracks at first joint at MH Point repair 
0.8 2 Circumferential fracture - minor None 
2.0 3 Multiple circumferential cracks with 

staining - minor 
None 

3.8 2 Longitudinal crack at 11 o’clock - less 
than 0.3m long 

None 

27.4 4 Large joint separation - no signs of 
infiltration 

None 

29.7 4 Large joint separation - encrustation None 
30.0  Tap factory tee at 2 o’clock - good None 
30.1  Dip in line - 35% water level None 

Table C.19: Sewer Data Analysis – SMH 3 to SMH 2 

C.20 SMH 12 to SMH 5 

This line had considerable amounts of debris (including rocks) and should be jet cleaned with a 
vacuum truck. In addition there were twelve (12) joints in this line with infiltration staining and/or 
encrustation. Three (3) joints in particular had some root intrusion, but not clogging the line yet. No 
taps. Four (4) locations were observed with cracks or fractures, one being a clean 360o break 
around the entire circumference.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 4 Clean 360o break around the entire 
circumference 

Point repair 

14.2  Roots intruding into joint None 
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15.5  Roots intruding into joint None 
23.8  Roots intruding into joint None 
47.0  Dip in line - 50% water level Clean whole line 
76.8 2 Longitudinal crack at 10 o’clock - 0.5m 

long 
None 

Table C.20: Sewer Data Analysis – SMH 12 to SMH 5 

C.21 SMH 3 to SMH 4 

This is the worst line in the system and the entire line should be lined with a CIPP liner. There are 
13 joints showing signs of infiltration staining and/or encrustation. There are six (6) taps in this line, 
four (4) are factory tees and two (2) break-ins. The greatest concern are the fifteen (15) locations 
with pipe breakage, cracks and fractures, many requiring repair.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.3 5(4) Break in pipe from 12 to 12 o’clock. Pipe 
ready to collapse 

Repair immediately 

16.1  Tap break-in - fair condition None 
19.4 4 Multiple fractures Point repair 
25.4 3 Tap factory tee at 2 o’clock - 70% 

plugged 
Clear 

26.9 3 Longitudinal crack - 0.3m long - minor None 
31.3 2 Longitudinal crack at 3 o’clock at joint - 

minor 
None 

35.4 2 Longitudinal crack at 10 o’clock - minor None 
46.4 3 Multiple cracks - fair Monitor 
53.4 4 Multiple fractures near joint Point repair 
53.7 3 Longitudinal fracture in crown - 1m long Monitor 
54.3  Tap break in at 2 o’clock - okay None 
57.6 2 Circumferential fracture - minor None 
65.0  Tap factory tee at 2 o’clock - partial 

blockage 
None 

83.3 2 Small longitudinal crack at 3 o’clock - 
0.15m long 

None 

84.0 3 Three longitudinal cracks - 0.6m long Point repair 
85.8 4 Two longitudinal fractures - 1m long Point repair 
88.8 2(3) Two longitudinal cracks -minor None 
89.2  Tap factory tee at 10 o’clock - good None 
89.7  Tap factory tee at 2 o’clock - good None 
109.2 3 Multiple cracks - not too bad None 
116.6  Tap factory tee - 30% blockage Clean 
116.9 2 Two longitudinal cracks at springline - 

0.15m long 
None 

Table C.21: Sewer Data Analysis – SMH 3 to SMH 4 

C.22 SMH 4 to SMH 5 

This line has six (6) joints with infiltration staining and/or encrustation. There are four (4) taps, all 
factory tees, with only one having some blockage. Six (6) locations have broken, fractured or 
cracked pipe with three (3) needing repair. 
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Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.4 4 Multiple fractures in the pipe - 0.5m to 
0.6m long 

Point repair 

2.7 2 Minor cracks at 2 o’clock None 
10.2  Tap factory tee at 2 o’clock - good None 
28.8 4 Fitting has break through the crown Point repair 
28.8  Tap factory tee - 30% blockage Clear 
37.2 2 Crack at joint crown - small None 
38.6 2 Longitudinal crack at joint - ~0.3m long - 

minor 
None 

45.9  Tap factory tee at 3 o’clock - good None 
46.8 4 Break 360o around circumference Point repair 
64.3  Tap factory tee at 2 o’clock - good None 
75.0 3 Multiple cracks at joint - not too bad None 

Table C.22: Sewer Data Analysis – SMH 4 to SMH 5 

C.23 SMH 12 to SMH 18 

There are eight (8) joints in this line with infiltration staining and/or encrustation. There are six (6) 
taps with two (2) factory tees and four (4) break-in taps. One of the break-in taps is a 150mm lateral 
and protrudes into the sewer main. Another break-in tap is poorly constructed and is nearly 100% 
plugged with roots. One of the factory tees also has 25% blockage by roots. Ten (10) locations 
were found with breaks, fractures or cracks in the pipe. The pipe break near SMH 18 needs 
immediate repair as it could collapse. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

11.5 3 Spiral fracture at joint - 0.3m long None 
12.5 3(4) Multiple longitudinal fractures at joint - 

0.5m long 
Monitor 

15.0  Tap break-in at 2 o’clock - fair None 
19.2  Tap (150mm) break-in at 10 o’clock - 

intrudes into the main sewer, poorly 
constructed 

 

26.5 3 Two longitudinal cracks at joint along 
springline - 0.3m long 

None 

30.6 2 Spiral crack None 
31.1 3 Tap break-in - 100% plugged with roots Clear and treat 

roots 
33.4 2(3) Multiple cracks at joint - minor None 
34.8 3 Two longitudinal cracks at 11 and 3 

o’clock, one spiral crack at joint 
None 

55.6 3 Multiple cracks at joint, less than 0.3m 
long 

None 

67.2  Tap factory tee at 2 o’clock - 20% 
plugged with roots 

None 

69.4 3 Tap break-in with PVC - roots None 
69.4 2 Spiral crack at tap - minor None 
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72.0  Tap factory tee - okay None 
74.6 4 Circumferential break at joint, with 

multiple fractures 
Point repair 
immediately 

Table C.23: Sewer Data Analysis – SMH 12 to SMH 18 

C.24 SMH 18 to SMH 

One joint with encrustation was found. There are six (6) taps in this line, with four (4) being factory 
tees and two (2) break-in taps. One of the taps has cracks surrounding it. Nine (9) locations were 
observed with breaks, fractures and cracks with two requiring a repair.  
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

0.0 4 Multiple breaks in first pipe joint Point repair 
11.7 2 Longitudinal crack - 0.3m long - minor None 
22.8  Tap break-in at 10 o’clock - fair None 
23.3  Tap break-in at 2 o’clock - fair None 
23.7 4 Multiple fractures near joint Point repair 
28.0 2 Longitudinal crack - minor None 
40.6 2 Spiral crack from 1 to 3 o’clock - minor None 
46.2 2 Longitudinal crack at 9 o’clock - 0.3m long None 
52.2 3 Tap factory tee at 9 o’clock - fracture 

inside tap 
None 

54.1 3 Tap factory tee at 2 o’clock - fracture 
inside tap 

None 

61.0 2 Spiral crack at joint - minor None 
62.5 3 Multiple cracks at joint Monitor 
72.4  Tap factory tee - okay None 
72.9 3 Tap factory tee - fracture around tap None 
72.9 2 Circumferential fracture in tee fitting None 

Table C.24: Sewer Data Analysis – SMH 18 to SMH  

C.25 SMH 2 to SMH 1 

There are seven (7) joints in this line with infiltration staining and/or encrustation. One break-in tap 
in this line with PVC lateral protruding into sewer main 25mm. The line has three (3) locations with 
cracks, and one short section of PVC. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

50.1 2 Joint with large amount of encrustation None 
62.3 2 Tap break-in at 2 o’clock - PVC protrudes 

into main 25mm. Crack around the tap 
Repair 

62.3 2 Spiral crack at tap - minor None 
77.0 1 Short longitudinal crack at 9 o’clock - less 

than 0.15m 
None 

116.8 1 Circumferential crack at joint - from 9 to 10 
o’clock - minor 

None 

119.5 to 
124.5 

 PVC - previous repair by replacement None 
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Table C.25: Sewer Data Analysis – SMH 2 to SMH 1 

C.26 SMH 1 to SMH 

This line is all PVC. The CCTV survey was stopped at 18.5m due to high water. No taps or structural 
defects in the portion of the line surveyed. There is debris and grease in the line probably due to 
dip. The line should be jet cleaned with a vacuum truck. 
 

Distance 
From SMH 
to Defect 

Defect Grade Description of Defect(s) Rehabilitation 
Recommendation 

10.5  Dip in pipe. Water level at 50% of diameter Clean 
18.5  Siphon. Water level at 100% of diameter. 

End of survey. 
Clean 

Table C.26: Sewer Data Analysis – SMH 1 to SMH 
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To: Rural Budgets Administration Committee Report Number: FN-RBAC-047 

From: Teri Vetter, Chief Financial Officer Date: December 17, 2020 

Subject: November 2020 Financial Report 
 

 
RECOMMENDATION: 
That the Rural Budgets Administration Committee receive the report titled “November 2020 Financial 
Report – FN-RBAC-047”, for discussion. 

 
BACKGROUND/RATIONALE: 
Not Applicable. 
 

ALTERNATIVE OPTIONS: 
Not Applicable. 

 

STRATEGIC PLAN RELEVANCE:  

☒ Not Applicable to Strategic Plan. 

 
FINANCIAL CONSIDERATION(S): 
None. 
 

COMMUNICATIONS CONSIDERATION(S): 
None. 
 

OTHER CONSIDERATION(S): 
None. 
 
 
Attachments:    

1. Fair Share Commitments 
2. Peace River Agreement Commitments 
3. Community Works (Gas Tax) Commitments 
4. BCR/PRA Commitments 
5. Loans Fund Commitments  
6. Reserve Balances 
7. Grants in Aid Scholarship and Bursary Awards 
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K.  Goodings B. Sperling L. Hiebert D. Rose Total 

Area B Area C Area D Area E Fair Share

January 1, 2020 opening balance   1,794,921.40 1,460,302.65 3,226,063.82 2,864,568.73 9,345,856.60

Total interest earned 19,331.27 15,202.69 36,012.98 32,040.17 102,587.11

-

Date Commitment Previous Yrs. Remaining

COMMITMENTS Committed Amount Payments                       Fair Share Payments This Year Commitment

Area B

Clearview Arena; Service Operational Costs Feb 20, 2019 5,985.00 5,985.00

Electrical Extension Grants Ongoing 12,000.00 12,000.00 -

FSJ Minor Hockey; Fogger Applicator Nov 19, 2020 1,200.00 1,200.00

FSJ Library (45,500 in 2018, 2019, 2020) Nov 16, 2017 136,500.00 91,000.00 45,500.00 -

Goodlow Comm Club; Concession and Gazebo Improvements Apr 16, 2020 9,500.00 9,500.00 -

Kings Valley Christian Camp; Facility Improvements Apr 16, 2020 9,050.00 9,050.00 -

Montney Cemetery Cmte; Columbarium Nov 19, 2020 30,000.00 30,000.00

NP Cultural Centre (30,000 in 2018, 2019, 2020) Nov 16, 2017 90,000.00 60,000.00 30,000.00 -

NP Light Horse Assoc; Indoor Arena Improvements Mar 15, 2018 15,000.00 12,332.33 2,667.67

Rock of Ages Bible Camp; Kitchen Range, Cooler, Siding Apr 16, 2020 4,650.00 4,650.00 -

Rural Fire Protection Expansion Feasibility (CL) Feb 16, 2017 10,000.00 8,794.54 1,205.46

Rural Gasification  (Includes possible 5k for Blueberry Commune per Apr 16/15) Oct 20, 2001; Apr 16, 2015 680,000.00 32,367.25 647,632.75

Upper Pine School PAC; Skating Rink Board Replacements Apr 16, 2020 17,500.00 17,500.00 -

Waste Water Receiving Facility (Operating Deficit 75%) Nov 27, 2014 - -

Whiskey Jack Nordic Ski Club; Day Lodge & Ski Trails Jan 16, 2020 20,000.00 20,000.00 -

1,041,385.00 192,161.79 160,532.33 - - - 688,690.88

Area C

Dave Mitchell & Assoc; Fire Protection Feas. Mar 15, 2018 38,350.00 38,300.00 50.00

CLFD; 2 Apparatus Feb 21, 2019 300,000.00 116,528.53 183,471.47 -

Electrical Extension Grants Ongoing -

FSJ Airport Sub Water Metering Initiative Feb 18, 2016 25,000.00 10,177.93 14,822.07

FSJ Minor Hockey; Fogger Applicator Nov 19, 2020 1,200.00 1,200.00

FSJ Library (15,000 in 2018, 2019, 2020) Nov 16, 2017 45,000.00 30,000.00 15,000.00 -

Natural Gas Extension Grants Jan 16, 2020; Aug 20,2020 15,000.00 15,000.00 -

NPAS; Airport Swr Pumps & Maintenance Dec 7, 2015 26,289.38 4,157.98 22,131.40

NP Cultural Centre (14,062 in 2018,2019,2020) Nov 16, 2017 42,186.00 28,124.00 14,062.00 -

Old Fort Slide Residents; Emergency Support Oct 16, 2018 250,000.00 150,098.60 99,901.40

Rural Fire Protection Feasibility (CL) Feb 16, 2017 10,000.00 8,750.00 1,250.00

Waste Water Truck Receiving Facility (Operating Deficit 75%) Nov 27, 2014 - -

Whiskey Jack Nordic Ski Club; Day Lodge & Ski Trails Jan 16, 2020 20,000.00 20,000.00 -

773,025.38 386,137.04 - 247,533.47 - - 139,354.87

Area D

Dave Mitchell & Assoc; Fire Protection Feas. Mar 15, 2018 6,750.00 6,700.00 50.00

Dawson Creek Sportsman's Club; Indoor Range Expansion Jun 18, 2015 80,000.00 80,000.00

Electrical Extension Grants Ongoing 4,000.00 4,000.00 -

Kelly Lake Comm Cntr Rural Gasification Sep 17, 2020 260,000.00 260,000.00

Rural Fire Protection Expansion Feasibility (DC) Feb 16, 2017 35,000.00 25,000.00 10,000.00

Rural Gasification Oct 20, 2011; Sep 17, 2020 740,000.00 67,390.26 5,000.00 667,609.74

Sunrise Valley Mtn Cemetery Assn; Shelter Belt, Fencing Jun 18, 2020 8,000.00 8,000.00 -

Swan Lake Weir; PRRD Parks Budget Funding Nov 19,2020 50,000.00 50,000.00

1,183,750.00 99,090.26 - - 17,000.00 - 1,067,659.74

Area E

Camp Sagitawa; Phase 1 Climbing Wall Feb 20, 2014 20,000.00 5,869.50 14,130.50

Dawson Creek Sportsman's Club; Indoor Range Expansion Jun 18, 2015 20,000.00 20,000.00

Electrical Extension Grants Ongoing 4,000.00 4,000.00

Little Prairie Heritage Soc; Engineering/Capital Projects May 16, 2013; Jul  20, 2017 25,000.00 10,132.50 14,867.50

Rural Gasification Oct 20, 2011 700,000.00 5,187.15 694,812.85

Sunset Pr Rec Comm; Fair Kitchen May 16, 2013 58,000.00 49,336.14 8,663.86

827,000.00 70,525.29 - - - - 756,474.71

Total Fair Share Bank Balance at Month End 1,653,720.34 1,227,971.87 3,245,076.80 2,896,608.90 9,023,377.91

Total Remaining Commitment 688,690.88 139,354.87 1,067,659.74 756,474.71 2,652,180.20

Balance After Remaining Commitments 965,029.46 1,088,617.00 2,177,417.06 2,140,134.19 6,371,197.71

Area B Area C Area D Area E

Fair Share Commitments November 2020
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K.  Goodings B. Sperling L. Hiebert D. Rose Total 

Area B Area C Area D Area E

January 1, 2020 Opening Balance 1,873,663.04 2,889,645.58 1,729,261.68 2,090,906.16 8,583,476.46

Total interest 24,067.77 37,518.29 23,206.53 28,210.71 113,003.30

Subscription PRA $ 765,000.00 765,000.00 765,000.00 765,000.00 3,060,000.00

Date Previous Yrs. Category Remaining

COMMITMENTS Committed Commitment Payments Code                       Peace Agreement Payments This Year Commitment

Area B

-

Area B Potable Water Capital Project Loan Oct 15, 2020 1,900,000.00 1 1,900,000.00

Boundary Lake WS; Increase Water Storage Construction Oct 17, 2019; Jan 16, 2020 420,549.50 2,197.50 1 418,352.00 -

Cecil Lake Rec Comm; Hall Exterior Steps May 27, 2019 1,500.00 1,470.00 8 30.00

CDC; Fire Training Centre (4,375/year 2018-2022) Apr 16, 2018 21,875.00 4,375.00 5 4,375.00 13,125.00

Clearview Arena Society; Upgrade Project Apr 16, 2018 300,000.00 202,360.60 2 536.00 97,103.40

Clearview Rec Facility; Property Assessment Jan 19, 2017 50,000.00 25,286.48 2 24,713.52

FSJ Seniors Assn Br#58; Seniors Hall Fire Alarm System Install Apr 16, 2020 9,000.00 4 9,000.00 -

Goodlow Comm Club; Concession & Gazebo Improvements Apr 16, 2020 9,500.00 4 9,500.00 -

Kings Valley Christian Camp; Facility Improvements Apr 16, 2020 9,050.00 4 9,050.00 -

Osborn Comm Hall; Facility Assessment & Asset Mgmt Plan Feb 21, 2019, Feb 20, 2020 11,171.56 11,171.56 8 -

Osborn Comm Hall; New Hall Construction Feasibility Feb 20, 2020 13,828.44 8 3,234.00 10,594.44

PR Regional Cattleman's Assn; Livestock Protection Program Jan 16, 2020 58,333.34 4 58,333.34 -

Rock of Ages Bible Camp; Kitchen Range, Cooler, Siding Apr 16, 2020 4,650.00 4 4,650.00 -

Upper Pine School PAC; Skating Rink Board Replacements Apr 16, 2020 17,500.00 4 17,500.00 -

Wonowon Function Feasibility Study Dec 19, 2019 15,825.90 3 15,825.90 -

-

2,842,783.74 550,356.24 - - - 2,045,566.36

Area C

-

CDC; Fire Training Centre (6,562.50/year 2018-2022) Apr 16, 2018 32,812.50 6,562.50 5 6,562.50 19,687.50

CFSJ; Centennial Park Festival Plaza Construction Assistance Sep 17, 2020 140,000.00 4 140,000.00

CLFD; New Brush Truck Feb 20, 2020 60,000.00 6 60,000.00

CL Waste H2O Tr Facility; Bio-solids Mgmt Feas Study Aug 17, 2017 50,000.00 49,300.00 9 700.00

CL Waste H2O Tr Facility; Reclaimed H20/Purple Pipe Feas Study Aug 17, 2017 75,000.00 48,100.00 9 26,900.00

CL Waste H20 Tr Facility; Reclaimed Water Project Jul 19, 2018; Oct 15, 2020 1,000,000.00 9 1,000,000.00

NP Airport Sub Sewer; Upgrades Jan 16, 2020 50,000.00 9 49,798.35 201.65

NP Airport Sub Water; Upgrades Jan 16, 2020 50,000.00 1 44,511.60 5,488.40

NP Airport Sub; Water Distribution Maintenance Initiative Dec 1, 2016 15,000.00 12,000.00 1 3,000.00

PR Regional Cattleman's Assn; Livestock Protection Program Jan 16, 2020 25,000.00 4 25,000.00 -

-

1,497,812.50 125,872.45 1,255,977.55

Area D

-

CDC; Kiskatinaw Watershed Stewardship (30K/yr 2016-2020) Dec 17, 2015 150,000.00 120,000.00 4 30,000.00 -

CDC; New Fire Hall Apr 16, 2018 600,000.00 6 600,000.00

CDC; Fire Training Centre (15,312.50/year 2018-2022) Apr 16, 2018 76,562.50 15,312.50 5 15,312.50 45,937.50

Chilton Sewer; Upgrades Jan 16, 2020 50,000.00 9 23,350.51 26,649.49

Cutbank Comm Club; Hall Improvements Jan 16, 2020 11,358.35 3 11,358.35 -

DC Soc for Comm Living; Rural Seniors Initiatives Apr 16, 2020; Oct 15, 2020 150,000.00 4 150,000.00 -

Harper/Imperial Sub Sewer; Upgrades Jan 16, 2020 50,000.00 9 26,664.39 23,335.61

KL Comm Centre; Facility Audit, Asset Mgmt & Design Feasibility Feb 21, 2019 65,000.00 63,591.89 8 1,408.11

KL Comm Centre; Renovation Project Sep 17, 2020 765,000.00 8 765,000.00

KL Sewer Lagoon; Upgrades and Repairs Feb 21, 2019; Mar 14, 2019; Jan 6, 2020 145,342.51 45,010.00 9 38,931.62 61,400.89

KL Sewer; Pump & Alarm System Install; Spare Pump Feb 18, 2016 22,000.00 12,601.51 9 9,398.49

MI22 Community Park Assn; Operating Assistance May 21, 2020 2,000.00 4 2,000.00 -

N. Rolla Lutheran Church & Cemetery; Foundation Replacement Aug 13, 2020 Reg Brd Mtg 24,780.00 4 24,780.00 -

PC/DC Fire; Pouce Coupe Fire New Tender Feb 20, 2020 250,000.00 6 250,000.00

PR Regional Cattleman's Assn; Livestock Protection Program Jan 16, 2020 58,333.33 4 58,333.33 -

Rolla Dike; Legal Risk Assessment Jan 16, 2020 50,000.00 1 36,075.63 13,924.37

Rolla Dike; Operations Jan 16, 2020 11,960.00 1 11,960.00 -

Rolla Sewer; Upgrades Jan 16, 2020 50,000.00 9 29,654.54 20,345.46

Rolla Sewer; Condition Assessment Nov 19, 2020 50,000.00 9 6,000.00 44,000.00

South Peace Dist Crime Prevention Assn; Signs Dec 17, 2015 4,375.00 4,309.15 4 65.85

SP Dist Crime Prevention Assn (1400/year 2018-2021 One Call Now) Dec 20, 2018 5,600.00 2,800.00 4 1,400.00 1,400.00

Tate Creek Comm Centre; Facility Audit & Asset Mgmt Plan Feb 21, 2019 25,000.00 11,171.55 8 13,828.45

Tomslake & Dist Rec Comm; Lawn Mower Apr 16, 2020 6,800.00 4 6,800.00 -

Tomslake Cultural Comm Assn; Main H20 Cistern Repair/Replace Jan 19, 2017 5,000.00 4 5,000.00

Tomslake FD; Computer Aided Dispatch Units Feb 20, 2020 9,570.00 6 9,570.00

Tomslake FD; Enclosed Trailer Purchase Apr 16, 2020 15,000.00 6 15,000.00 -

-

2,653,681.69 487,620.87 1,891,264.22

Area E

-

Boreal Centre for Sustainability; Rural Food Security Awareness Jun 18, 2019 5,150.00 4 4,713.08 436.92

Chetwynd Fire; Operations Feb 20, 2020 15,000.00 6 15,000.00

Chetwynd Public Library; Design Jan 24, 2018;May 17, 2018;Jun 21, 2018 248,000.00 45,364.64 7 202,635.36

Chetwynd Public Library; New Library Construction Jan 17, 2019; Jan 31, 2019 545,000.00 7 545,000.00

Chetwynd, Dist of; Wild-land Fire Protection Unit Jun 18, 2020 25,000.00 4 25,000.00 -

CDC; Kiskatinaw Watershed Stewardship (10K/yr 2016-2020) Dec 7, 2015 50,000.00 40,000.00 4 10,000.00 -

CDC; Fire Training Centre (8,750/year 2018-2022) Apr 16, 2018 43,750.00 8,750.00 5 8,750.00 26,250.00

DC Soc for Comm Living; Rural Seniors Initiatives Apr 16, 2020 50,000.00 4 50,000.00 -

Iver Johnson Park; Recreation Facility Upgrades Feb 21, 2019 12,888.00 8 12,888.00

MLFD; Budget Requirements & Operations Mar 5, 2019; Sp Board Mtg 8,700.00 1,848.10 6 6,851.90

MLFD; Operations/Needs Assessment Oct 17, 2019; Feb 20, 2020 75,502.00 6 75,502.00

PR Regional Cattleman's Assn; Livestock Protection Program Jan 16, 2020 58,333.33 4 58,333.33 -

Sunset Pr Rec Comm; Bleacher Project Apr 16, 2020 5,500.00 4 5,500.00 -

-

1,142,823.33 162,296.41 884,564.18

Total Peace River Agreement GL Balance at Month End 2,112,374.57 3,566,291.42 2,029,847.34 2,721,820.46 10,430,333.79

Total Remaining Commitment 2,045,566.36 1,255,977.55 1,891,264.22 884,564.18 6,077,372.31

Balance available after remaining commitments 66,808.21 2,310,313.87 138,583.12 1,837,256.28 4,352,961.48

Area B Area C Area D Area E

Peace River Agreement Commitments November 2020

Spending Item Numbers:

1 Potable Water and Water Security/Studies            3     Halls, Trails and Walking Paths 5     Dawson Creek Fire Training Centre   7     Libraries, Museums and Art Galleries 9     PRRD Sewer Services Assistance    
2     Arenas 4     Assistance to Other Organizations   6     Fire Protection      8     Year-Round Recreation Facility Upgrades  10   Natural Gas   

11    Connectivity
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K.  Goodings B. Sperling L. Hiebert D. Rose Total 

November 2020 Area B Area C Area D Area E

October 1, 2020 opening balance   1,718,936.82 1,773,951.29 1,692,737.69 1,667,234.79 6,852,860.59

Interest Earned From Sep 2020 to Oct 2020 2,432.94 2,526.27 2,410.61 2,374.30 9,744.12

Total 1,721,369.76 1,776,477.56 1,695,148.30 1,669,609.09 6,862,604.71

Date Commitment Prev Remaining

COMMITMENTS Committed Amount Payments Commitment

Area B

Area B Potable Water Construction Loan Payment Oct 15, 2020 1,000,000.00 1,000,000.00

Buick Creek Community Club; Hall Furnace Jun 18, 2019 7,832.00 7,832.00

Clearview Arena Society; Arena Dehumidification System Feb 20/Apr 16, 2020 160,000.00 160,000.00

Cecil Lake Rec; Fencing, Ball Diamonds, Dugout, Bleachers Apr 16, 2020 86,000.00 51,726.51 34,273.49

Rose Prairie Water Station Pilot Project May 21, 2020 100,000.00 24,855.97 30,676.73 44,467.30

Clearview Arena Society; Arena Ventilation System Jun 18, 2020 160,000.00 160,000.00

1,513,832.00 24,855.97 82,403.24 1,406,572.79

Area C

Charlie Lake Waste Water Truck Facility Nov 27, 2014 63,987.66 63,987.66

-

63,987.66 - - 63,987.66

Area D

Cutbank Comm Club; Exterior Façade Improvement Oct 15, 2020 40,806.87 40,806.87

Peace Region Internet Soc; Rolla Fiber Project Jul 25, 2019 15,000.00 15,000.00

Kelly Lake Community Centre; Hazardous Materials Study Feb 20, 2020 15,000.00 15,000.00

Kelly Lake Sewer System Assessment & Upgrades Nov 19, 2020 100,000.00 100,000.00

Rolla Sewer System Upgrades Nov 19, 2020 587,200.00 587,200.00

-

758,006.87 - - 758,006.87

Area E

Pine Valley Exhibition Park; Washroom Renovations Mar 21, 2019 55,000.00 50,647.81 4,352.19

Chetwynd & Dist. Rod and Gun Club; Interior Lighting Apr 16, 2020 10,445.41 10,445.41

-

65,445.41 50,647.81 - 14,797.60

Total Community Works (Gas Tax) Balance at month end 1,638,966.52 1,776,477.56 1,695,148.30 1,669,609.09 6,780,201.47

Total Remaining Commitment 1,406,572.79 63,987.66 758,006.87 14,797.60 2,243,364.92

Balance After Remaining Commitments 232,393.73 1,712,489.90 937,141.43 1,654,811.49 4,536,836.55

Area B Area C Area D Area E

Community Works (Gas Tax) Projects

Payments made from October 1, 2020
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BCR/PRA Commitments November 2020 Total

BCR/PRA
49,688.07 41,512.06 19,204.45 42,921.11 153,325.69

Interest 553.38 460.74 212.43 445.35 1,671.90

Commitments Remaining

500.00
65.87

1,000.00
2,500.00

Total Commitments 3,000.00 65.87 - 1,000.00 4,065.87

3,000.00
1,904.70

402.21
1,667.00 1,666.00 1,667.00

Total Expenditures 1,667.00 2,068.21 1,667.00 4,904.70 10,306.91

48,574.45 39,904.59 17,749.88 38,461.76 144,690.68

Balance available 45,574.45 39,838.72 17,749.88 37,461.76 140,624.81
Area B Area C Area D Area E

Area E

2020 Opening Balance

Month End GL Balance

Area B Area C Area D

Husky Tank Rentals; CL Conserv Soc RS Cleanup; LF Fees

CLFD; Hose Lay Competition Banquet

Wonowon Horse Club; Legal Opinion - Hall Ownership

Arras Fire Brigade; Prespatou Mtg Appreciation

Peace Region Forage Seed Assn; Pest Monitoring Project

Hasler Flats Comm Group; Society Status Consulting

TLC Thrift Shop; Storage Shed Construction Assistance

Bateman Contracting; Jackfish Lake Hall Furnace Repair
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Rural Loan Fund Reserve 3,274,000.00

October 31, 2020 181,000.00

3,455,000.00

Loans in Rural Loan Fund

Date 

Committed

Loans 

Approved

Loans 

Issued

Outstanding

Balance

NP Farmers Institute; Grain Elevator Upgrades (2021) 21-Jul-16 300,000.00 300,000.00 45,000.00

Whiskey Jack Nordic Ski Club; Beatton Park Day Lodge 17-Jan-19 181,000.00

Total 481,000.00 300,000.00 45,000.00

"Grants" from Loan Fund Interest

Date 

Committed Approved Issued Outstanding

Total - - -

697,443.04

4,152,443.04

Uncommitted Rural Loan Funds Available:  

Grants Available From RLF Interest:

Rural Loan Fund Reserve Balance:

Unissued Loans Approved:  

Rural Loan Fund Balance:  
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All Regional District Reserve Balances as of November 30, 2020

911 Emergency Capital Reserve 328,157.40$         Human Resources Operating Reserve 306,985.22$         

*BCR/PRA 144,690.68$         Information System Plan Reserve 288,040.16$         

Buick Creek Arena Capital Reserve 224,132.33$         Information Technology Operating Res 66,850.52$           

Buick Creek Arena Operating Res 89,829.48$           Insurance Reserve 500,325.69$         

Building Reserve 1,267,142.65$      Kelly Lake Comm Ctr. Operating Reserve 27,471.89$           

Charlie Lake Fire Capital Reserve 662,966.95$         Kelly Lake Comm Ctr. Capital Reserve 47,859.93$           

Charlie Lake Sewer Capital Reserve 517,208.82$         Kelly Lake Sewer Capital Reserve 12,069.78$           

Charlie Lake Sewer Operating Reserve 103,499.12$         Kelly Lake Sewer Operating Reserve 21,723.35$           

Charlie Lake Sewer Treatment/Disposal 366,403.12$         Landfill Closure Reserve 1,448,813.81$      

Charlie Lk Waste Water Truck Facility Res 593,733.81$         Medical Health Care Scholarship Reserve 105,756.01$         

Chetwynd Arena Capital Reserve 2,069,719.11$      Moberly Lake Fire Capital Reserve 23,931.93$           

Chetwynd Leis Ctr Capital Reserve 2,482,588.51$      North Pine TV Reserve 32,828.31$           

Chilton Sewer Capital Reserve 34,785.05$           NP Economic Development Commission -$                        

Chilton Sewer Operating Reserve 30,155.41$           NP Leisure Pool Building Repl Res 3,722,560.10$      

Clearview Arena Operating Reserve 91,517.26$           NP Leisure Pool Capital Reserve 2,281,410.95$      

CL DCC Reserve 280,265.17$         *Peace River Agreement 10,430,333.79$   

CLFD Operating Reserve 78,242.40$           Peace River Agreement Committee Reserve 1,064,846.09$      

*Community Works (Gas Tax) 6,780,201.47$      Regional Parks Capital Reserve 126,084.62$         

DC/PC Fire Capital Reserve 235,138.30$         Regional Parks Operating Reserve 48,630.98$           

Election Reserve 98,922.44$           Rolla Creek Dike Operating Reserve 162.19$                 

Emergency Plan Operating Reserve 298,537.57$         Rolla Sewer Capital Reserve 10,534.22$           

*Fair Share 9,023,377.91$      Rolla Sewer Operating Reserve 7,611.79$              

Feasibility Reserve 275,348.84$         *Rural (Loan Fund) 4,152,443.04$      

Financial Services Operating Reserve 115,108.24$         Rural Fringe 1,197,137.66$      

Friesen Sewer Capital Reserve 13,852.62$           Solid Waste Capital Reserve 5,671,854.56$      

Friesen Sewer Operating Reserve 21,085.31$           Solid Waste Operating Reserve 1,099,566.79$      

FSJ Airport Sewer Capital Reserve 73,137.45$           Sub-Reg Recreation Insurance Reserve 145,327.29$         

FSJ Airport Sewer Operating Reserve 52,120.69$           Tomslake Fire Reserve 38,985.72$           

FSJ Airport Water Capital Reserve 39,458.65$           Vehicle (Fleet) Reserve 122,454.68$         

FSJ Airport Water Operating Reserve 30,193.93$           Vehicle (BI) Reserve 28,324.88$           

Green "Carbon" Project Reserve 108,399.26$         

Harp/Imp Sewer Capital Reserve 26,952.76$           TOTAL 59,612,257.25$   

Harp/Imp Sewer Operating Reserve 24,458.59$           

*Colour highlighted items are RBAC delegated and have corresponding worksheets attached.

R
E
S
E
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V
E
S
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Rural Bursary_Scholarship Recipient 

Area B Bursary

 Year Name Amount

Amount 

Remaining Date Claimed

2020 Amanda Willms 2,000 0 17-Aug-20

2019 Iris Wenger 1,000 0 13-Sep-19

2018 Grace Giesbrecht 1,000 0 31-Dec-18

2017 Brittney Hein 1,000 0 14-Aug-17

TOTAL 5,000 0

Area C Scholarship

Year Name Amount

Amount 

Remaining
Date Claimed

2020 Austin Lewis 1,000 0 18-Oct-20

2020 Adam Rogers 1,000 0 10-Jul-20

2020 Emily Ruehl 1,000 0 21-Aug-20

2020 Nicolas Guliov 1,000 1000

2020 Shane Bontron 1,000 0 13-Oct-20

2019 Celine Quigley 1,000 0 27-Sep-19

2018 Allison Ostle 1,000 0 21-Sep-18

2017 Justin Fehr 1,000 0 27-Jul-18

TOTAL 5,000 1,000

Area E Bursary

Year Name Amount

Amount 

Remaining
Date Claimed

2020 Tristan Gerry 500 500

2020 Nicole Eddy 500 0 6-Nov-20

2019 Ethan Cameron 500 0 20-Jan-20

2019 Blaine Dixie 500 0 21-Nov-19

2018 Sierra Neuls 500 0 5-Dec-18

2018 Treydon Nichols 500 0 2-Jan-19

2017 Kaitlyn Dufresne 500 0 Nov-17

2017 Trevor Andres 500 0 22-Feb-19

TOTAL 1,500 500

Sub-Regional Bursary & Scholarship

Year Name Amount

Amount 

Remaining
Date Claimed

2020 Austin Riley - Trades 1,500 0 24-Jul-20

2020 Sydnee Stewart - Scholarship 1,500 0 28-Aug-20

2019 Ashton Jobson 1,500 0 30-Nov-20

2019 Rory Todd 1,500 0 28-May-20

2018 Prestin Sorken 1,500 0 28-Sep-18

2018 Connor Riley 1,500 0 5-Dec-18

2017 Taylor Schweitzer 1,500 0 13-Jul-18

2017 Nadia Richer 1,500 0 16-Aug-18

TOTAL 16,500 0
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Rural Budgets Administration Committee 
 

Diary Items 
 
 

Item Status Notes Diarized 

1. Potable Water 
On-

going 
Area C potable water service March 21, 2019 

2. Potable Water 
On-

going 
Area D potable water December 19, 2019 

3. Clean Farms 
On-

going 
The Committee had a presentation at the 
May 21, 2020 EADC meeting. 

May 25, 2020 

4. Bulterys Community House  
On-

going 
 September 17, 2020 

5. 
Creating a BC Hydro Legacy 
Fund 

On-
going 

 September 17, 2020 
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PEACE RIVER REGIONAL DISTRICT 

Rural Budgets Administration 
Bylaw No. 1166, 1998 

 
Effective Date – November 26, 1998 

CONSOLIDATED FOR CONVENIENCE ONLY 

 

This is a consolidation of the bylaws listed below. The amending bylaws 
have been combined with the original bylaw for convenience only. This 
consolidation is not a legal document. Certified copies of the original 
bylaws should be consulted for all interpretations and applications of the 
bylaw on this subject. 

 
  Original Bylaw   Date of Adoption 

  Bylaw No. 1166, 1998  November 26, 1998 

 

  Amending  Bylaw   

  Bylaw No. 1617   January 26, 2006 

  Bylaw No. 1853   May 14, 2009 (repealed) 

  Bylaw No. 2299   August 19, 2017 
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