ORIGHN.

Municipality of Iqaluit
Water Licence NSL3-0087
Application for Renewal

March 1, 1999

s e —————

MAR 1 2 1999




Municipality of Iqaluit Water Licence Renewal

1. Project Summary in English and Inuktitut

2. Water Licence Application

3. Water Licence Application Supplementary Questionnaire for Municipalities
4. Proposed changes to water licence

5. Proposed changes to SNP stations and monitoring

6. List of Attached Drawings
7. List of Attached Reports

8. Bibliography

e S A S—————

MUNAVUT WATER B(}AR&J

=
I
= o |
F

O
~D
st

PUBLIC REGISTRY |



1. PROJECT SUMMARY '

English Summary

The Town of Iqaluit is applying to the Nunavut Water Board for a renewal of Water Licence #
N5L4-0087 which expires June 30, 1998. A six month extension for the renewal date was
granted by the Nunavut Water Board.

This licence allows for the use of water, disposal of waste water, disposal of solid waste, and
abandonment of facilities for municipal purposes in accordance with the provisions of Article 13
of the Nunavut Land Claims Agreement.

Significant improvements to the municipality of Iqaluit’s infrastructure have been completed since
the water licence was last renewed in 1996. The elevation of the dam at Lake Geraldine was
raised in 1996 to increase the storage capacity of the water supply. The Raw Water intake lines
were upgraded in 1998 to increase their capacity and respond to changes made by NTPC in their
pipe system. An additional treated water storage reservoir was constructed in 1996 to provide
the storage necessary for daily use plus fire flow. The water distribution system and sewage
collection systems are continually being upgraded. A spill contingency plan has been completed
and implemented.

There are several important projects currently underway and planned for the near future. All of
which will be submitted to the Nunavut Water Board for approval prior to implementation. A
request for proposals has gone out to design an upgrade for the water treatment plant. Design
will be completed in the spring of 1999 and construction completed in 2000. The new sgwage
disposal facility is currently being designed, construction will begin in 1999. A new solid waste
facility will be planned, designed and constructed. Also several improvements to the water
distribution and sewage collection systems are identified in the capital plan.
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2.Water Licence Application



PO. Box 118
Guoa Haven, NT XOE 1J0 .DO.5C ALC‘ﬁ.>c anF}’P

Tew (867) 3606338 NUNAVUT WATER BOARD
Fax: (B67) 3606369 NUNAVUT IMALIRIYIN KATIMAYINGI

APPLICATION FORM

Application for licence, amendment to licence, or renewal of licence

APPLICATION/LICENCENQ: - ¥ R -
(Amendment or renewal only) - - N6L3 087

i

1. NAME AND MAILING ADDRESS OF 2. ADDRESS OF HE CEIN...—»1 e
APPLICANT/LICENSEE CANADA IF INCORPO! J’i‘kéx"‘""‘ VER pAR
mo’foC/fngf,Ty oF —Z-(?"?L{/'l T 4 :Lq s P ’1‘?‘ij
P 0. BOX 460 /A ot il
IToA LU, A7, X0A oHO
Phone: 3795600 Fax: 3 79— 5910 Phone: Fax: C REGISTRY
3. LOCATION OF UNDERTAKING (describe and attach a map, indicating watercourse and location of

any proposed waste deposits)

Latitude: é?-))" </f/, N 'Longitude: (‘780 3/,4(_,)

4. DESCRIPTION OF UNDERTAKING (describe and attach plans and drawings)

LWWATER LICEINE LEAEIAIL
!

s. TYPE OF UNDERTAKING

O Industrial O Power OAgricultural

[J Mining and Milling [ Conservation ORecreation
unicipal

O Other (describe):

6. WATER USE

B/I'D obtain water {1 Flood control

(O To cross a watercourse 0O To divert water

0 To modify the bed or bank of a water [ To alter the flow of , or store, water
0 Other (describe):

7. QUANTITY OF WATER INVOLVED ( litres per second, litres per day or cubic metres per year,
including both quantity to be used and quality to be returned to source.)
/, /00,000 cobic melres  per year
7 7




8. | WASTE DEPOSIT (type, quantity, quality, treatment, and disposal)
i
rlease see  Sopplemenfary (Juesfornare

9, OTHER PERSONS OR PROPERTIES AFFECTED BY THIS UNDERTAKING (give name,
mailing address and location; attach if necessary)

nonNe

10. PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND PROPOSED
MITIGATION MEASURES

NGO

11. CONTRACTORS AND SUB-CONTRACTORS (name, address and functions)

oM

12. STUDIES UNDERTAKEN TO DATE ( list and attach copies of studies, reports, research, etc.)

please see S"“’PP'G”‘C““XV“*“j Queshonnaice

AT B S
13.  THE FOLLOWING DOCUMENTS SHALL BE INCLUDED WITH THE APPLICATION
Land Use Permit
DIAND []YesfdNo Date Expected WoT ReEQu\ReD

Regional Inuit Association [1Yes [ No Date Expected NOT_ 2E@uirED

Supplementary Questionnaire {J Yes[]No Date Expected

Inuktitut Summary of Project fd Yes[]No  Date Expected

MAP @ 1: 250,000
(with camp, drill sites, etc.) []Yes[dNo Date Expected “CE€ & Hac hed MaPs

14. PROPOSED TIME SCHEDULE
=5 GGG TR .
Start Date: . l‘ulr / R Completion Date:__J i [y [ ; Z,DO S

~J

& ~
Deas  Bedared D:re’c.!it{‘ E-\‘w_c\--.nctei

g Warch 1, /597
Name (Print) Title (Print) +{1cnnns

Shkgnatyre” S\ <" Date

For Nunavut Water Board use only
APPLICATION FEE Amount: §______ Receipt No.:

WATER USE DEPOSIT Amount: § Receipt No.:




3.Water Licence Application Supplementary Questionnaire for Municipalities



Water Licence Application
Supplementary Questionnaire
for Municipalities



1L

GENERAL |
i

1. Date: November 30, 1998

2. Applicant: [qaluit
Municipality

3. Contacts: Denis Bedard
Name of Contact
Director, Engineering and Planning
Position
(867) 979-5633
Telephone #
(867) 979-5910
Fax #

4 Municipal Status: [ Village X Town

[0 Hamlet [ Settlement Corporation
5. Isthisa?
[J New Application
X Renewal -» Water Licence # _NSL4-0087
ATTACHMENTS
1. Attach up- to- date detailed map(s) showing the locations of the:

water intake; (Dillon, Town of Iqaluit Water Licence Renewal, Overall Plan, Figure 1)
water storage and treatment facilities;

fuel and chemical storage;

sewage treatment facilities (lagoon, honey bag pit, wetland);

wastewater treatment area and discharge outlets;

o oo o

Please see attached: Dillon, Town of Igaluit Water Licence Renewal, Overall Plan, Jan 99 Figure 1

f. solid waste disposal areas and drainage patterns;

Please see attached: UMA, New Landfill Site Plan, July 1994, DWG 100




1.

g hazardous waste disposal area, |
h. access roads; :

1. existing water bodies/courses and any changes to these water bodies/courses that have or may
occur as a result of water use or waste disposal facilities, locations of environmental monitoring

sites. (Outline drainage basin);
j. Areas around the community used for recreation, camping, fishing, etc.

Please see attached: Dillon, Town of Igaluit Water Licence Renewal, Overall Plan, Jan 99 Ficure 1

k. abandoned and/or restored water treatment, sewage, and solid waste disposal facilities.

Please sce attached: UMA, Existing Waste Disposal Sites, Fieure 1.

Are maps attached? B Yes [J No
If no, please indicate when they will be available.

Who has provided or prepared these maps ?

Dillon Consulting Ltd., Municipality of Igaluit, Nunavut Water Board,

Type of source: X Lake [J River 0 well U] Other

1
2. Name of water source and alternative, if any.
Lake Geraldine o
Primary Source Secondary Source
3 Usual break-up & freeze-up period: _Late May October
Break-up Freeze-up
Water 'S!‘amgé
1. Type of water storage facility. (check where applicable)
X Reservoir/Pond (untreated) B Storage tank (treated water) (] None
(] Other
Description
2. If “reservoir” checked:

Is the reservoir lined? [J Yes B No
What type of liner? When was it installed?

(A



Water Treatment '

1. What is the quality of the water, and provide water quality results.
Summer: X good O fair (] poor
Fall: K good (] fair L] poor
Winter: & good (] fair ] poor
Spring; [ good X fair ] poor
Describe.

Although the quality is adequate during spring runoff, aesthetics are not as good. In the upgrade to the water
treatment plant, powdered activated carbon will likely be used at certain times of the year to help alleviate this
problem. This is generally very effective in treating taste and odour problems.

Water quality results can be found in the Municipality of Igaluit’s Annual Reports, which are on file with the
Nunavut Water Board.

Lo

Type of water treatment.

X Filtration and chlorination (Pre-chlorination, PH control. settling tanks, filtration, fluoridation,

backwash)
(] Chlorination only

[J None /
L] Other

Description

Distribution Estimated number of | Estimated average | Total water
people on the system water consumption consumption
(Litres/capita/day) - (Litres/day)
A B :
AxB
PIPED 1600 400 640,000
TRUCKED 1876 300 562,800
TOTAL | 1,202,800

A
e




a. Water supply facility

& Satisfactory [J Unsatisfactory
If unsatisfactory, explain.

b. Storage facility

X Satisfactory [ Unsatisfactory
If unsatisfactory, explain.

C. Distribution system

X Satisfactory [J Unsatisfactory

If unsatisfactory, explain,

1. Are there any changes planned for the water supply system?
ONo B yes
If yes, please attach a copy of the plan, or describe changes. Provide information on the implementation
schedule.

Water Treatment Plant Upgrade - The treatment plant output will be increased to meet future demand
and many minor deficiencies will be corrected. Details can be found in the “Water Treatment Plant
Design Brief” which was submitted to the Nunavut Water Board May 29.1998. The design life of the
uperaded plant will be 20 years, that is, until the year 2017. Once the final design is completed, it too
will be submitted to the Water Board for approval. There is funding identified in MACA’s and the
Town'’s capital plans. 1998/99- Design, 1999/00- Construction

Uivvaq Recirculation Facility Upgrade - This project is to design and construct modifications and
upgrading of the recirculation facilities and plant. Funding is identified in MACA’s and the Town’s
capital plans. 1998/99 - Design, 2000/01 - Construction

wn



Fire Pumping Facility - This project is to assess the need for a pumping facility with respect to the
revised fite flow, design and construct a new facility. Funding is identified in MACA’s and the Town's
capital plans. 2000/01 - Design, 2001/02 - Construction

Astro Hill Trunk Main Re-route - Remove final asbestos, review and upgrade lines in downtown core.
Funding is identified in MACA’s and the Town’s capital plans. 1999/00 - Construction

Upegrade Forcemain/Lift Station - Increase Capacity of Forcemain and upgrade lift station. Funding is
identified in MACA’s and the Town’s capital plans. 2000 - Design, 2001/02 - Construction

222 Recirculation Facility Upgrade - This project is to upgrade Building 222 in its capacity as a heating
and recirculation facility. Funding is identified in MACA’s and the Town’s capital plans.
2000/01 - Design, 2001/02 - Construction

Replace Water Main to Federal Building Area - This project is to replace above ground cast iron
watermain with underground insulated main in a looped system. Funding is identified in MACA’s and
the Town’s capital plans. 2001/02 - Design, 2002/03 - Construction

Replace Trigram Building Reheat Station - This project is to design and construct a new reheat station
and to assess all recirculating heating systems in that area. Funding is identified in MACA'’s and the
Town’s capital plans. 2001/02 - Design, 2002/03 - Construction

Improve Capacity of Existing Piped System - An influx of people into Igaluit is expected due to the
creation of Nunavut. This project is designed to respond to the needs of water supply and sewer systems
as a direct result of this increase in population. This project includes an assessment of servicing
requirements based on expansion and development plans, analysis of capacity and utilization of existing
system, schematic of future systems with cost analysis, and design and tender documents for uperading
the system. There is funding identified under the Nunavut Incremental Infrastructure Program and
MACA’s Capital Plan. 1998/99 - Design and Construction, 1999/00 - Construction

2. Are changes needed to the water supply, storage or treatment facilities? Describe.

See #1 for list of projects.

Identification

Are there signs identifying drinking water sources presently used by the municipality ?
(ONo K ves



IV. SEWAGE DISPOSAL

1. What type(s) of sewage treatment is used ?
X Lagoon
] Mechanical system
[J Wetland
[J Honey bag
[ Combination/Other: describe

Lagoon (if applicable)
1. Has there been any operating problems with the lagoon?

B ves [1No
If yes, describe

In 1997 there was seepage through the West Dyke. The Town retained a consultant to study the problem. As a
result the lagoon level was lowered, the level is now being closely monitored.

Prior to the last water licence renewal:

In 1987 the lagoon overflowed during spring runoff and a portion of the west berm washed away. Tn June
1991, 15 m of the west dyke breached, washing out the control structure. In December 1991, the concrete and
culvert overflow structure washed out.

1. Describe (type, specifications, operation and maintenance program for the mechanical wastewater
treatment system).

N/A

2. Are sludges produced ?
[J Yes [J No

If yes, describe how the sludges are disposed of:

N/A

~



Wetland(if applicable)

1. Describe the Wetland wastewater treatment system.
N/A
1. Does the municipality use a honey bag pit?
O Yes ® No

If yes, describe the location, drainage, and operation/maintenance of the site:

N/A

Commercial, Industrial ond _
1. Are there any sources of commercial or industrial /iquid waste being discharged or deposited to the
wastewater treatment system that may affect the quality of the effluent or leachate produced? (7he

municipality should be aware that any commercial or industrial discharge has to be approved by the
municipality)

[ Yes X No
If yes, indicate sources, types and quantities.

N/A
Sewage I.}fs'é'hargé
1. Are fish, shell fish and other wildlife harvested in or near the discharge area ?

[0 Yes ® No
If yes, indicate species harvested, and level of harvest.

People tend to avoid the sewage lagoon area. The closest people fish is at the causeway for Arctic Char
with gillnets. This is domestic harvest probably low level during open water only, there are no numbers
available. People also fish for Arctic Char where the Sylvia Grinnell River empties into Koojessee inlet.

0



1. General condition of the: ‘

a. Sewage collection system

& Satisfactory [ Unsatisfactory
If unsatisfactory, explain.

b. Discharge control system

X Satisfactory [J Unsatisfactory
If unsatisfactory, explain.

C. Dams, diversicn dykes, berms

X Satisfactory [J Unsatisfactory
If unsatisfactory, explain.

There have been no berm or dvke failures since the water licence was last renewed. In 1997

there was seepage through the West Dyke. The Town retained a consultant to study the
problem. As a result the lagoon level was lowered, the level is now being closely monitored.

[INo B Yes
If yes, please attach a copy of the plan, or describe changes. Provide information on the implementation
schedule.

New Sewage Treatment Facility - A new sewage treatment facility is required to meet the basic level of
service for the growing number of people in Igaluit. The Nunavut Water Board has also increased the
effluent quality criteria that the sewage treatment facility must theet.

A sewage Treatment Planning Study was completed in July of 1997. After weighing it’s options the
Town has decided to pursue a membrane/bioreactor facility located near the south end of the runway.
close to the existing sewage lagoon. Please see location on Dillon Figure 1.

This project is currently in the design stage. Please see the pre-design report and drawings which are
included in this application.

Implementation Schedule - Design Early 1999, Construction 1999/2000

L@



&0

()

\

)
Does the municipality or residents believe changes are needed to the sewage treatment facilities?
Describe.

In general the public may perceive that the retention time and treatment of sewage is not adequate. i.e,
that the quality of discharge could be improved. The lagoon was designed to provide only primary
treatment. The new facility will address these issues.

Indicate their location on a map.

Prior to the lagoon being built in 1978 trucked sewage was discharged at the shoreline behind the
Northen Store. and honey bags were disposed of on a hill between West Forty Road and Koojesse Inlet.

An abandonment and restoration plan for the existing sewage lagoon will be submitted to the Water
Board prior to the commissioning of the new Sewage Treatment facility. It will likely include de-
watering, drying, sludee removal. infilling. and possibly follow up monitoring.

Are there signs identifying past and present sewage disposal sites ?
ONo B ves (present)

D WASTE.
Briefly describe how solid wastes are collected and delivered to the disposal area.
Municipal Solid Waste is picked up by the Municipality in 25 cubic yard compaction trucks two times

per week for residential users and five times per week for commercial users. Residents and contractors
can dump during certain hours,

Is the solid waste site fenced? X Yes [1No

Is the fence adequate? B Yes [ No

If no, describe

N/A




Waste _Rédu ction |
1. Does the municipality burn garbage ? !
X ves O No
If yes, describe how and when this is done.

As outlined in the approved Town of Igaluit Landfill Operation and Maintenance Manual for Site 3 in
West 40, controlled burning occurs under the favourable conditions with respect to the tank farm and
the community.

Burning does not take place during the following circumstances:
- air temperature is above 15 C

- wind is from the northwest between Maylst and September 30"
- the tanks are being filled

- a spill occurs at the tank farm

- venting the tanks during high wind

Further a S m buffer zone is maintained around combustion area. The combustion area is kept
reasonably small and is monitored by the operator throughout the day.

2. Has the municipality considered measures for waste reduction such as recycling or reuse?
X ves O No

If yes, describe

Reusable materials are separated at the site for future use. A local contractor operates a recycling
program to handle aluminum cans and glass bottles. Both are crushed to reduce the volume. The
Municipality has also considered implementing a blue box program that would encourage more
recycling.

A new group has recently been formed in Igaluit called the Igaluit Environmental Beautification
Society. High on their list of priorities is further reduction of waste in the community, more re-use and
recycling.

1. Does the municipality have an area for the disposal of animal carcasses ?

[ Yes X No
If yes, describe the location, drainage and operation/maintenance of the site

Animal carcasses are burned.




1.

o

X ves [ONo
If yes, briefly describe its location and operation plan.

The bulky waste area is located on the south side within the existing landfill facility. Cars. empty barrels,
appliances. and other bulky metals that can not be salvaged are stacked and collapsed. Fill material is
placed to advance the driving surface of the area.

Are there any commercial or industrial waste being discharged or deposited in the solid waste disposal
area? (The municipality should be aware that any discharge of commercial or industrial waste has to be
approved by the municipality)

™ Yes [ No
If yes, please indicate sources, types and quantity.

Commercial waste from hotels, restaurants, retail stores, contractors, and other private business is
deposited in the landfill. This would include food waste, cardboard and paper, construction materials,
cans and other metal, plastic and rubber. No hospital waste is deposited at the site. Only household
hazardous waste is accepted.

j

Will the municipality use a hazardous waste disposal area?

X ves [ No
If yes, describe its:

a. Location

Inside the fenced Solid Waste Facility on the north east side,

b Structure

Steel, locked Sea Lift Containers.

c. Operation and maintenance (describe special handling/disposal methods for these wastes)

A Household Hazardous waste collection program takes place twice a year, individuals may also
bring it to the facility through out the year. After each collection the waste is neutralized or
recycled. Every 2-4 years waste that can not be neutralized or recycled, it is shipped south for
proper disposal. For more detailed information please see the attached Town of Iqaluit Landfill
Operation and Maintenance Manual for Site 3 in West 40.




|
General Condition of the Solid W
1.

to

1.

Identificatio

fodifications

i

General condition of the:

a. Solid waste disposal area

X Satisfactory [ Unsatisfactory

If unsatisfactory, explain.

N/A

Are there any changes planned for the solid waste disposal area?

[(ONo X Yes
If yes, attach a copy of the plan, or describe changes. Provide information on the implementation
schedule.

A new Solid Waste Facility is being planned. The present facility is nearing the end of its useful life.

Funds have been identified in both the Town’s and MACA’s 5 year Capital Plans. A planning study and

design will be done in 1999/00, and construction in 2000/01.

Are changes needed to the solid waste disposal area? Describe.

Regulatory agencies would like to see a further segregation of wastes prior to burmning,

Indicate their location on a map.

Please see attached: UMA, Existing Waste Disposal Sites, Figure 1.

There are currently three reports relating to Abandonment and Restoration Plans under review by the
Nunavut Water Board. Remediation Plan Igaluit Landfill and Apex Dump Dec 1997, Drainage Plan
Apex Dumpsite Oct 1997, and Drainage Plan Igaluit Landfill Site West 40, Site 4, Oct 1997.

Please also see the Solid Waste Management Study prepared for the Municipality of Igaluit, August 14,
1998, on file with the Nunavut Water Board.

Are there signs identifying past and present solid waste disposal sites ?

ONo X ves (present site)



wa

1.

INSPECTION AND MONITORING

When were municipal facilities inspected by:

™ Indian and Northern Affairs Inspector Date: October 14, 1998

[] Municipal and Community Affairs Date: Does not inspect

X Other: Baffin Regional Health Date: January 4, 1999

Is there a system in place for reporting spills?

& ves [0 No
If yes, describe.

The Town of Iqaluit hired a consultant to prepare The Municipality of Igaluit Spill Contingency Plan. It
was submitted to the Nunavut Water Board in June 1998. Please refer to this document for detailed
information.

Is there a contingency plan for clean up of spills?

X ves [1No
If yes, describe.

Please see above.

Have any spills occurred in the past five years?

™ ves [0 No

If yes, describe and show on a map the locations of the spills. What action has been taken to clean the
affected areas?

Please see the attached Hazardous Materials Spill Database Summary of spills since the last water
licence renewal in 1995. Details of spills are reported to the Nunavut Water Board annually in the
Town of Igaluit annual report.

Is water sampling and analysis done ?

(ONo Xyes
If Yes, answer the questionsatoe

a. Briefly describe how samples are taken and sent to the laboratory.

Water is sampled as per the Water Licence Requirements. “All sampling, sample preservation,
and analyses shall be conducted in accordance with the methods prescribed in the current edition
of the ‘Standard Methods for Examination of Water and Wastewater.” A copy of the sampling
procedures is included in this application.




b. Briefly describe any monitoring done for wastewater effluent and leachate.

As per the current water licence, Surveillance Network Program. Section B, Sampling and
Analysis Requirements.

C. Who is responsible for water sampling ?
Rock Burton
Name

Director of Public Works
Position

(867)979-5668
Telephone #

(867)979-4166
Fax #

Registered C.E.T.. Class 1 Water Distribution, DIAND Training
Level of training

d. Laboratory performing analysis of samples.

Taiga Environmental Laboratory, DIAND
Name

Box 1500, 4601-52nd Avenue
Yellowknife, NW.T.

X1A 2R3

Address

(867)669-2788
Telephone #

(867)669-2718
Fax #



VIL

Are any changes planned in the water quality monitoring program?

™ ves [ No
If yes, describe.

There will likelv be additional monitoring of abandoned waste facilities once abandonment and
restoration plans are finalized.

Please refer to the section of this application entitled “Proposed changes to water licence” for
additional changes to the monitoring program.

PUBLIC CONCERNS
What concerns does the municipality or residents have regarding the municipal water supply or
waste disposal facilities? List the concerns and describe what steps have been taken to address

those concerns.

Concern Action
Smoke and debris from open burning Further restricting the hours of burning.
More segregation of waste prior to burning.

Inadequate sewage disposal facility, pollution A new facility 1s being designed and
constructed.
A higher level of treatment will take place.

Water taste and odour occasionally poor in spring  The water treatment plant will be upgraded.
Not enough recycling Further separation of wastes at solid waste

site.
More re-use and recycling encouraged.



BKHB Reg. Programs. 10:8199r94612 FEB 0389 16:28 No.UUZ F.UZ

Wy " (To be filled by the Regional Environmental Health Officer) |

1. Date:
cipality, OB UAT
2. Municipality: -
3. Contact:
Miseite (£ 17CH &
Environmental Health Officer Contact
B -G79 U SY
Telephone #
KL — 914~ 76T
Fax #
4, Have there been any problems or health/environmental concerns with drinking water ?
E¥es [ No

If yes, describe
ABE._ ~+ Cagocitvy 0F 7AeomenT ﬁFINT‘E@z Glow i

Commur . On2 1z PLanT  Spesre ~+ Peeuimves
Combrunmes — e (ee INPechon f?&%@m‘

5. Have there been any problems or health/environmental concems with sewage disposal/treatment?
&Yes O No
If yes, describe [

fﬂoxm 1~ 0F Lptooy/ o é)ﬁ/‘///’lzo(/mrff;v-

Z@zbm%7 ACE v (lpgaciTo - ?/7/8\/!0145 VN2

S

oF UNConTewted  Dusciners « o M O 70 Gedoer
< 7)%&? b TC@OTMENT 15 (2 ESNonngLes

Have there been any problems or health/environmental concerns with solid waste disposal?

E(ch J No

A A Eécav"’ Heter /Wa:nm/
Oﬁmmmﬂt ﬁé\mcz\n) Gﬂwau,ﬁjm N S AMTTED

ﬂ:sErN /"ﬁ Pewse Wevor To M @n‘@z.
s e Deracs

l " Does the Regional Health Board perform water quality sampling?

1e

FEB B3 '99 13:46 B193734612 PAGE. B2



BRHB Reg. Frograms. 1D:8199/794612 FEB 05799 16:29 No.00O2 P.O3
LUE Do NOT SPMPle UNLess
S0 P10t s 0F WATET Lukury

E’ﬁlo B{Yes answer questions (g) to (e) Zg@ Lf*@— WP Unb 1S A

MU IVLC 1AL [LsBPoNS IR
a. Bricfly describe the sampling methodology. () DEYL 07(,4 ALl e )L/MM ﬂ{j
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TECHNICAL INFORMATION (4ssistance| from the Regional Municipal and Community Affairs
Office) '

Date: December 10, 1998

Municipality: Igaluit

Contact: Doug Sitland, P.Eng./Municipal Planning Engineer
MACA Representative/Position

(867) 979-5020
Telephone #
(867) 979-4779

Fax #
Population (according to most recent census results): 4220 (1996)

Estimated growth rate over next 5 years: 3.7 % per year (4706 in 1999, 5578 in 2004)

Has any baseline data collection and evaluation been undertaken with respect to the physical, biological,
and chemical characteristics of the main water bodies in the area?

O No & ves
If yes, provide details below:

If no, are such studies being planned? /
[0 No [ Yes (If yes, when and by whom):

Have Elders been consulted in the collection of baseline data on main water bodies in the area?

™ No [ Yes.

If yes, specify.

Has any baseline data collection and evaluation been undertaken with respect to the various biophysical
components of the environment potentially affected by the project?

[(INo X ves
If yes, provide details below.

If no, are such studies being planned?

(O No B Yes. If yes, specify:

W0



Below is a list of studies which have looked at environmental components of the area. Little has been done
since the licence was last renewed in 1995,

Coleman, T.S. and T. Neshitt. 1985. An investigation of contaminants in locally harvested bivalves in the
eastern Arctic, 1983-1985. Environmental Protection, Conservation, and Protection, Iqaluit. NWT.

Dillon, 1997, Igaluit Sewage Treatment Planning Study, Final Report.

Dillon, 1997, Igaluit Sewage Treatment Planning Study: Fisheries Issues.

Environment Canada, Department of Natural Defence Environmental Sciences Group, Natural Resources
Canada, Geological Survey of Canada, Atlantic Geoscience Centre. 1995. Baffin Region Ocean Disposal
Investigation: Seabed Debris and Contaminant Inputs near Iqaluit, Resolution Island, Cape Dyer and Kivitoo.
(Provided by Steve Harbicht, Environment Canada)

Iqaluit Shellfish Monitoring Program, 1990-1996 (this summary provided by Margaret Keast, DFO),
contaminant levels have alwavs been below guidelines.

UMA Engineering Ltd. 1995, Igaluit, NWT: Sewage Treatment Improvements, Preliminary Engineering
Report. Final Report (this report includes a dve oceanographic evaluation of sewage flow).

Samuelson, G.M. 1998 Water and Waste Manacement Issues in the Canadian Arctic: Igaluit, Baffin Island.

The Amorok Hunter’s and Trappers Organization is planning a study on Inuit Traditional Ecological
Knowledge about the arctic char in the Sylvia Grinnell River and possibly the surrounding waters.

i

Attachments
i Attach detailed plan or drawing(s) of the present solid waste disposal area. Include the following
information:
a. details of pond size and elevation;
b. details of all retaining structures (dimensions, materials of construction, etc.);
C. details of the drainage basin, and existing and proposed drainage modifications,
d. details of all decant, siphon mechanisms etc., including sewage treatment facilities;
e details regarding direction and path of wastewater flow from the area;
f. distance from watercourses and fish bearing waters;
g. location and construction of liners;
h. leachate and groundwater collection systems; and
1. control structures.

Please see attached: UMA, New Landfill Site Plan, July 1994, DWG 100

b)
]
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Attach detailed plan or drawing(s) of the present sewage freatment system. The drawing(s) should
include the following:

details of all retaining structures (dimensions, materials of construction, etc.),
details of the drainage basin, and existing and proposed drainage modifications;
details regarding direction and path of wastewater flow from the area;
indications of the distance from watercourses and fish bearing waters;

o a6 o e

directions.

Please see attached: UMA, Lagoon Reconstruction and Drainage Improvements 1991 DWGs 101, 102,

all sources of seepage presently encountered near these areas, including volumes (m'/day) and

and 103.

Are drawings for the solid waste disposal area and sewage treatment system attached?

X ves [ No

If Yes, who has provided them ?

The Municipality of Iqaluit, MACA Yellowknife,

If no, indicate when they will be available
N/A

Hydrology

1.

Effects on surface water flow:

Are any stream channels altered? X Yes [J No

Flow has been diverted around the existing solid waste facility as part of the original design and
construction in 1995,

[s the natural storage or water level of any lake or pond changed? X ves [ No

Lake Geraldine has been dammed to provide water storage as part of original construction. The
elevation of the dam has been raised in subsequent projects to provide more storage.

Are there changes in water flow downstream of the project? X Yes [ No

Water that would have flowed from Lake Geraldine to the ocean is being drawn
for the community water supply. Therefore the downstream flow is reduced.

Is a storage reservoir created in a natural channel? []Yes B No
If yes to any of the above, briefly describe the expected change in flow or storage:

No expected changes, all are from previous projects that have been approved and in operation

21
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Drainage Area:
What is the drainage area? 385 hectares (for the water supply. Lake Geraldine)
What is the average elevation of the drainage basin? _110 _metres

Is the drainage basin outlined on an attached map? [ Yes & No

This documentation was not readily available, however a plan and profile of Lake Geraldine is provided,
please see attached OMM, Plan and Profile LLake Geraldine 1984 DWG No 84-4221-P1.

Describe the drainage basin characteristics, (vegetation, general soil type, lakes, swamps and permafrost areas,
etc.)

A rolling terrain surrounds the community, The subsoil is made up of glacial drifts over a predominantly
granite Precambrian bedrock. The layer of overburden, silty sand, gravel, and boulders varied from 0 to
18 m thick and has numerous surface depressions. As a result ponds are prevalent in summer months.
The depth of thaw in the permafrost ranges from 1 to 1.8 m. The water table is very high and secrecated

lenses may be found. The vegetation consists of lichens, mosses, hardy flowers, and grasses.

Channe! characteristics:

(9S)

Is the course of any channel changed? O Yes X No
If yes, describe measures to maintain stream bed and bank stability.

N/A

4. Will the cross-section of any watercourse be changed? O ves B No
If yes, describe the change and its effect on the flow capacity of the channel.

N/A
Water Supply ‘ *
1. What is the rate of withdrawal from the source? Up to 7000  m?/day.
2. Is water drawn from the source (] intermittently X continuously
3. If'it is drawn intermittently, during what month(s) is it drawn? N/A
4. For what period is it drawn (days/weeks/months)? N/A
5. What is the rate of flow of source (if river) or size (if lake)?____Lake Geraldine - 1,100,000 m’

N
]



6.

At the intended rate of water usage, describe the effects on the river or lake from which water will be
drawn.

No effect,

Waster Thiaks
1.

Please provide short descriptions of the following:
a. freshwater intake facility

The raw water intake system consists of the following major components:
-Lake Geraldine which has been dammed to increase storage volume.
-Raw intake line, 360m long 250 mm diameter ductile iron, insulated with 50mm of blown
glass and a spiral gauge metal jacket.
-A 150 mm tempered water line injects water from the treatment plant into the intake
system at the dam in order to prevent freeze up.

b. operating capacity of the pumps

Water flows from the lake by gravity. Capacity of the intake is in excess of 7000 m"3/day.

c. intake screen size

This information is not readily available. There will be an attempt to determine the intake screen
size during a planned dive in 1999.

(957

Type of water storage facility (check where applicable)

™ Reservoir/Pond (untreated) X Storage tank (treated) [J None
L] Other
Description

If “reservoir”:

Is the reservoir lined? [J Yes ™ No
What type of liner? When was it installed?

Is a dam or dyke being used to store or alter the flow of water? X ves (J No

What are the dimensions of the dam or dyke?
Length:_117.3 m Width: _ 1.63 m Height:__ 8.14 m
U/S slope: _2:1 _ D/S slope: __2:1




Does the proposed dam create a reservoir in a natural watercourse? No proposed dam. ,
] Yesd No |
If yes, what is the storage capacity and surface area of the reservoir?
3
m ha.

Will the dam or dyke affect fish migration or movement ? No proposed dam.
[]Yes [JNo

If yes, describe all measures for compensation of fish habitat lost due to the dam or dyke, and mitigations
for fish migration or movement.

Indicate the capacity of the treatment facility. _ Useful design output1050 m”3/day

What is the capacity of the water storage facility._ 2280 _ m’

Describe the method of water treatment (i.e., backwash, flocculation, sedimentation, chemicals used), and
provide the results of the most recent bacteriological and chemical analysis. Attach a diagram, if possible.

Pre-chlorination, PH control, settling tanks, filiration, fluoridation, backwash, Chemicals used are
chlorine, fluoride and lime. See attached flow chart of process.

Are there any changes planned in the water treatment facilities?

ONo X ves /

If yes, attach a copy of the plan or indicate changes and include an implementation schedule.
Include excerpt from MACA Capital Plan if available.

Please see above Section 111 WATER SUPPLY, Modifications, 1 of this application.

Sewage Disposal

1.

™

Indicate the level of sewage treatment:
X primary (J secondary [ tertiary
Pre-treatment (if applicable): [J screening [] maceration

Lagoons (if applicable): [J anaerobic [J aerobic X facultative

Indicate the capacity of the sewage treatment facility__ 25,000 m®

— L A

Based on current population projections, the facility will meet the needs of the community until the year __
2000



10.

[

Average depth of the wastewater lagoon _2.0 __ m.
What is the design freeboard? 1~ m.
Indicate the retention time of the sewage while in the treatment facility_ 7 days.

Indicate the estimated rate of discharge of wastewater 15-20  L/sec.

Indicate the location of the discharge point_ West Dyke at Koojesse Inlet

Is the discharge: (J seasonal & continuous

If the discharge is seasonal, during what month(s) is it done?
What is the duration of the discharge (days/weeks/months) ?

Are there any changes planned in the sewage disposal facilities?

ONo X ves
If yes, attach a copy of the plan or indicate changes and include an implementation schedule.

Include excerpt from MACA Capital Plan if available.

Please see above Section 1V SEWAGE DISPOSAL, Modifications, 1 of this application.

isposal
Indicate the capacity of the disposal area __44,000 m® /
The average depth of the solid waste disposal site ___ 3.0 m.

The current facility will meet community needs until the year __2001 .

Do any natural watercourse enter the solid waste disposal area? What methods are used to decrease the
amount of runoff water entering these areas?

A drainage ditch has been constructed to divert water around the facility.

Indicate the volume of water that may enter these areas from any source(s) and attach all pertinent details
of the diversions.

Source Volume (m*/day)

The source is melting snow during spring runoff and has not been measured.

23



6. Please describe any diversions of watercourses: |
]

Flow has been diverted around the existing solid waste facility as part of the original design and
construction in 1995. Please see attached: UMA, New Landfill Site Plan, July 1994, DWG 100.

=1

Are there any changes planned in the solid waste disposal facilities?

[INo & Yes

If yes, attach a copy of the plan or indicate changes and include an implementation schedule.
Include excerpt from MACA Capital Plan if available.

Please see above Section V SOLID WASTE DISPOSAL., Modifications, 1 of this application.

Other

1. Describe any additional details on the existing municipal facilities which should be considered by the
Nunavut Water Board during it review.

The Municipality of Igaluit is committed to being responsible environmentally to the community and
complying with the regulatory requirements set out in the water licence. It strives to provide the best
level of service possible to the rapidly growing community. It not only responds to the current needs but
is devoted to solid planning for the future. The Municipality is committed to continuously improving the
infrastructure associated with the water supply system, solid waste facilities, and sewage facilities. The
Municipality relies on both the local taxpavers and the Federal Government for funding its infrastructure
projects. Unfortunately it is most often due to insufficient funding that important projects get delayed. It
is necessary to prioritize projects to make the most effective use of available funds.




i
i

4. PROPOSED CHANGES TO WATER LICENCE

Part B: General Conditions

5. Surveillance Network Program signs have been posted to identify stations. Recommend this
reads * All Surveillance Network Program signs shall be maintained to the satisfaction of an
Inspector.”

6. Signs to inform the public of Water Supply and Waste Disposal Facilities have been erected.
Recommend this reads “ All Water Supply and Waste Disposal Facilities signs shall be maintained

to the satisfaction of an Inspector.”

Part D: Conditions Applying to Waste Disposal

2. Once the new sewage treatment facility is commissioned the effluent quality standards will
change to meet the requirements set by the Nunavut Water Board in letter sent to the
Municipality of Iqaluit on March 18, 1998:

Parameter Maximum Average
Concentration

BOD 30 mg/L

Suspended Solids 35 mg/L

Faecal Coliform 10 000 CFU/dL

6. No longer applies.

7. No longer applies.

8. No longer applies.

9. No longer applies.

10. Spill Contingency Plan has been completed and submitted to the Nunavut Water Board.

11. Waiting for approval by the Board.

13. A Waste Management Plan has been completed and submitted to the Nunavut Water Board.
14. Waiting for approval by the Board.

Part F: Conditions Applying to Abandonment and Restoration

3. A remediation plan for the West Forty area has been submitted to the Nunavut Water Board.
4. Waiting for approval by the Board.

5. A remediation plan for the Apex Waste disposal site area has been submitted to the Nunavut
Water Board.

6. Waiting for approval by the Board.




5. PROPOSED CHANGES TO THE SURVEILLANCE NETWORK PROGRAM

The Municipality applies to discontinue monitoring at SNP stations 0087-6 and 0087-4. These
sites have been dry the majority of the time that attempts have been made to draw samples during
the past 3 years.

The Municipality also requests the monitoring of PAHs and PCBs at SNP stations 0087-5, 0087-
6, and 0087-7 be reduced to just PCB monitoring of SNP 0087-5 and 0087-7, and the frequency
be reduced to every two years.

6. LIST OF ATTACHED DRAWINGS

Town of Iqaluit Water Licence Renewal, Overall Plan, Figure 1, Dillon Consulting Ltd.

New Landfill Site Plan, July 1994, DWG 100, UMA

Existing Waste Disposal Sites, Figure 1, UMA

Lagoon Reconstruction and Drainage Improvements 1991 DWGs 101, 102, and 103, UMA

Plan and Profile Lake Geraldine 1984 DWG No 84-4221-P1, OMM

Iqaluit Water Treatment Process, Flow Chart

Municipality of Iqaluit, N.-W.T. 1999 Wastewater Reclamation Facility Project 0199, Drawings
D-0199-G000 to D-0199-G005, D-0199-A001 to D-0199-A003, D-0199-E001 to D-0199-E002
7. LIST OF ATTACHED REPORTS

Hazardous Materials Spill Database, Igaluit Spill Summary Report, 1995 to present.

Municipality of Iqaluit Log of Reports and Drawings

Town of Igaluit Landfill Operation and Maintenance Manual for Site 3 in West 40

Response to Request for Qualifications and Proposals for Sewage Treatment Options for The
Municipality of Iqaluit, Hill Murray & Associates Inc.

Standard Methods for Examination of Water and Wastewater. Section 1060 Collection and
Preservation of Samples.
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Seepage from a Sewage Lagoon - What is a Reasonable Rate, February 1998, Ferguson Simek
Clark Engineers and Architects

Iqaluit Sewage Lagoon Investigation, February 1998, Ferguson Simek Clark Engineers and
Architects

Municipality of Iqaluit Solid Waste Management Study, August 1998, Oliver, Mangione, McCalla
and Associates Ltd.

Environmental As-Is Condition Report, Bulk Fuel Storage and Pipeline Distribution System,
December 1997, Dillon Consulting Ltd.

Raw Water Intake Design Brief, May 1998, Reid Crowther and Partners Limited Consulting
Engineers

Water Treatment Plant Design Brief, May 1998, Reid Crowther and Partners Limited Consulting
Engineers

Town of Iqaluit Landfill Operation and Maintenance Manual for Site 3 in West 40, December
1994, UMA Engineering 1.td.

Standard Methods for Examination of Water and Wastewater.
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SITE EXPLANATIONS

SITE 1 Inactive metal waste site used by the mijlitary.
LEGEND: The exposed oreas consist mostly of scrap
_ metals, barrels and truck bodies.

XIMATE
w_—wm;ﬂ._.o._mum_ummﬁ.__wm_xo e SITE 2 Inactive municipal waste site used for less than

a one year period, subsequent to the closure of
Site No. 5.

SITE Q Inactive metal waste site of unknown origin.

SITE 4 Active municipal waste site situated on old honey
bag disposal area presently used for all municipal
wastes, with the exception of large bulky wastes.
Waste is burned at this site, therefore the exposed
wastes are mainly non—organic. This site has been
developed beyond capacity.

1200 1800m

SITE § Inactive municipal waste site used until 1979.
Substantial amounts of gravel were used to cap
the site, however the face is still exposed.

SITE 8 Active bulky waste site currently used for disposal/
storage of scrap metal, bulk materials and 45 gallon
steel drums. The grovel extraction and waste
disposal operations are in conflict on this site.

TOWN OF IQALUIT
WASTE MANAGEMENT PLAN

EXISTING WASTE
DISPOSAL SITES

Figure 1




Iqaluit Water Treatment Process

Raw Water

l

Inject Chlorine
to disinfect and ensure clean drinking water

l

Filtration
to remove foreign debris and provide better quality water

l

Application of Lime
to balance the pH (alkalinity/acidity) of the water

l

Application of Hydrofluorosillicic Acid (fluoride)
which is meant to assist in good dental health

|

Injection of Heat
to prevent freezing of the water in the distribution system

l

Recirculation and reheating in the piped distribution system

l

Distribution to the community
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1.0 OPERATING PROCEDURES

1.1  HOURS OF OPERATION

The summer hours of operation of the landfill (June through September) are:

Weekd 8:00 a.m, ~%:00 p.m. Tugs &A1
w&éﬁj 10;007a.m. - 6:00 p.m. Yoo To 162

The winter hours of operation (October through May) are:

WW 9:00 an.
Weekends 12:00.»60n - 4:00 p.m.

Access during off hours will not be permitted. The landfill will also be closed on public
holidays, with the exception of December 26 (Boxing Day).

1.2 SITE SECURITY

The landfill is surrounded by a 3 metre chain link fence to catch windblown litter and
control access. The landfill has access through one gate which must be locked when the
landfill is closed. Within the landfill area the public sorting of waste or scavenging at
the dumping area will not be permitted under any circumstances.

The site operator may designate other areas for sorting or scavenging.
1.3 EMERGENCY PROCEDURES

Non-routine operational response may be expected for the following events:

uncontrolled burning;

accidental injury;

site closure; -

accidental disposal of hazardous waste in the landfill area;
slope instability.
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The procedures for action in the event of an emergency must be available in the site
building at all times. A review of all emergency procedures and preparedness should

be part of the regular safety audit (every 6 months) and changes should be made where
appropriate.

1.3.1  Uncontrolled Burning

Uncontrolled burning may be defined as when burning extends beyond a 10 metre width
of the dumping face.

In the event that uncontrolled burning takes place at the landfill, the operator will assess
the potential danger of the burning and contact the Fire Department and/or Town Roads
Department to control the fire as required.

The burning area of the landfill is located in the north cell of the site. No burning shall
occur in the south cell.

During the following conditions the operator should be alert to potential danger to the
adjacent tank farm and fuel line as follows:

warm summer days when the temperature is above 15°C;
all days between May st and September 30th when the wind is blowing from
the northwest toward the tank farm,;

® the period when the tanks are being filled.

1.3.2  Accidental Injury

If a serious accident occurs on the landfill site, the operator should report it to the Town
dispatch who will decide the appropriate response. This may include requesting
assistance from the Fire Department, Town Roads Department, Ambulance, Bylaw, the
RCMP and/or Department of Renewable Resources.

The telephone number to report spills is: (403) 920-8130.

The operator should record the circumstances of the accident as a means for preventing
reoccurrence. This information shall be reviewed as part of the regular safety audit.
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1.3.3 Site Closure

It may be necessary to close the landfill for unscheduled periods. Reasons for closures
may include:

uncontrolled fires;
discovery of hazardous waste in the landfill area;
accidents on the site;

severe weather.

The decision to close the facility will be made by the Town or by another appropriate
authority. Where appropriate, a sign will also be posted at the gate giving the timing
of the closure and public service announcements will be made on CBC radio.

1.3.4 Accidental Disposal of Hazardous Waste in the Landfill Area

In case of the accidental disposal of hazardous waste in the landfill, the operator shall
contact the Town Dispatch and Supervisor and close the sluice gate at the southwest

corner of the landfill. Further dumping in the area of the accidental disposal should not
be permitted.

° The operator should also further investigate the waste including location and
characterization.
° The Supervisor will notify other authorities if required.

The Supervisor, in consultation with the Director of Public Works,
Department of Health, and Department of Renewable Resources, will decide
on how to best remove the hazardous waste and any contaminated material in
a way that is in keeping with the waste type.

1.3.5 Slope Instability

Temporary slopes on the working face of the landfill should be no sieeper than
2 (Horizontal) to 1 (Vertical) (34°).
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1.4 NUISANCE AVOIDANCE

1.4.1 Litter Control

The control of litter is a priority in the operation of the landfill, however, litter will
inevitably occur. Landfill operation will be directed towards minimizing the amount of
litter generated.

Two means of litter prevention will be followed:
° All loads entering or moving on the site must be covered to reduce litter.
° At the tipping face, the portable barricades should be placed downwind to

catch windblown litter.

The barricades should be cleared of litter daily. Additionally, any litter bypassing the
barricades and catching in the perimeters fence should be collected monthly.

1.4.2 Noise

The landfill is located well away from the public, therefore noise is not considered to
be a problem for the site.

1.4.3 Dust

The generation of dust on the landfill site should be minimized at all times.

Watering the road surface may reduce dust, but it may also increase runoff within the
site if not used in the proper quantity. Site experience of the operator must be used
regarding the quantity of water applied to the access roads to reduce dust. A road

treatment such as calcium chloride may also be applied by the Town to stabilize the road
surface.

All loads entering or travelling on the site will be covered to prevent dust or litter, and
vehicles will be confined to designated haul roads.
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1.4.4 Snow Accumulation

Most of the access roads within the site are perpendicular to the prevailing winds,
therefore snow drifting may not be a problem. Snow collected from the site will be
disposed of in the south cell adjacent to, but not blocking, the site drainage culvert.
Snow will not be used as a temporary cover material.

Snow accumulation within the solid waste itself may reduce the volume available on site
for disposal. Snow may mix with the solid waste and remain frozen once the waste is
covered. The use of burning for the proposed site development will greatly reduce the
likelihood of snow accumulation and a small burning area, will further reduce any snow
accumulation because of the concentrated heat of combustion.

Drifting snow and frozen ground may also interfere with the operation of a landfill site.
The following operating activities may improve winter operation:

L Portable snow fencing may be used in addition to the perimeter fencing to
prevent drifting snow from interfering with the operations.
L Cover material should be stock piled for winter use.

The landfill site is graded so that melting snow will drain toward the southeast corner’
to exit the site at the sluice gate.

1.4.5 Pest Control

The operation of the landfill will be directed to ensure that the presence of animals is
limited.

Attraction to animals will be minimized by compaction, burning and sufficient covering
of waste at the end of each working day.

1.4.6 Odours

The operation of the landfill will be directed to minimize the odour from the waste
where possible. Odours associated with rotting waste will be minimized by the

immediate dumping and burning of waste, or the compaction of waste and primary cover
material of waste.
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The odours associated with burning will be managed by use of favourable wind
directions during burning activities (northwest or southeast winds).

1.4.7 Bird Control
The operation of the landfill will be directed to minimize the nuisance due to the

presence of birds. Bird control will be facilitated by prompt placing and burning of
waste, further compaction of waste and the provision of primary cover material.

1.5 FIRE SAFETY
1.5.1 Fire Fighting Equipment

A 10 kg powder type ABC fire extinguisher will be available at the site operator’s
building and regularly maintained in accordance with manufacturer’s recommendations.

1.5.2 Surface Fires

If the burning on site spreads rapidly beyond the designated limit (10 metre width), the
area should be isolated and no one should be allowed to enter the area.

If the fire cannot be controlled, then the operator should contact the Fire Department.
The Fire Department Officer in attendance will be furnished with all known information
and given assistance if required. The Fire Department will be given a copy of the
manual and they will be furnished with access keys for the landfill.

The cause of any such fires~will be investigated and steps taken to prevent any
recurrence. The operator should keep a record of any such incident, giving details of
the actions taken.

1.5.3  Subsurface Fires

Subsurface fires should be assessed for danger and may be treated as an emergency; the

Fire Department should be notified immediately by the landfill operator if the fire is
considered to be an emergency.
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If a subsurface fire is suspected, it should be inv%stigated immediately by excavation.
If a fire is confirmed, remedial action will depend on the depth and extent. It may be
possible to excavate the burning materials and extinguish them on the surface. Other
measures to extinguish fires may require the isolation of the burning waste with cut-off
trenches and flooding the area with water.

1.6 WASTE RECEPTION

1.6.1 Reception Procedures

The orderly reception of waste carrying vehicles is important to the operation of the
facility. Upon arrival at the landfill, vehicles will form an orderly line. This will be
assisted by adequate sign posting and markings.

 The following information will be collected and recorded on the landfill transaction
forms:

date

vehicle type

mailing address (for billing purposes)
time in ;
vehicle inspection details

driver identification

type of waste or material

estimated volume of waste.
1.6.2 Checking Procedures
The checking of waste entering the facility is crucial to the safe and correct operation

of the landfill. The site operator will carry out random checking of waste entering the

site. A minimum of 5% of the total number of ioads from these sources will be
inspected monthly.
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The inspection will be carried, out by politely asking the waste carrier to pull off of the
access road. The operator will explain in more detail the purpose of segregating
different wastes. The operator should then ask the waste carrier if any of his/her

material fits into the category of being segregated. The operator should then request the
opportunity to inspect the material.

In addition to random inspection, all waste deliveries which appear suspicious to the
operator or where there is a discrepancy between the appearance and the description of
the waste, the load will also be checked.

1.7 HAZARDOUS WASTE MANAGEMENT

Typical household hazardous wastes include: pesticides, paint, solvents, flammable
liquids, corrosive cleaners, batteries, used oil, oil filters, and other toxic materials of
unknown origin. For specific substances refer to Schedule II, List II of the Federal
Legislation on the Transportation of Dangerous Goods.

1.7.1 Hazardous Waste Collection

A household hazardous waste collection program will consist of a series of collections,
one in the spring and one in the fall, during which citizens will bring their household
hazardous waste to designated areas for collection and preparation for disposal. The
collection event will last 1 day. After each collection event, where feasible, the
hazardous waste will be neutralized or recycled. Over a period of 2-4 years, the
accumulated waste which cannot be neutralized or recycled will be shipped to an
appropriate disposal facility in the south.

The accumulated household hazardous waste shall be placed in the on-site storage

containers (sealift containers). Household hazardous waste dropped off by individuals
at the landfill will be also be placed in on-site storage containers (sealift containers).
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1.7.2 !‘» Hazardous Waste Storage

There are several factors to consider when storing hazardous waste, these factors include
compatibility, segregation, ventilation, climate/environment, handling, security,
labelling, and record keeping. The site operator should obtain WHMIS (Workplace
Hazardous Material Information Sheet) information from the NWT Fire Marshall for the
materials to be stored on-site.

R94-160

Compatibility

The compatibility between different types of hazardous wastes must be
considered before storage. The compatibility of wastes with their storage
containers must also be considered. The compatibility of wastes with nearby
materials and equipment is also very important, particularly when dealing with
flammable wastes. The site operator should review the WHMIS for this
information.

Segregation

The final destination of wastes should always be considered before storage.
If recovery may be possible in the future, wastes should be stored in a manner
that will allow such recovery.

Ventilation

Hazardous wastes should normally be well ventilated. Volatile materials in
particular can present a serious health hazard in storage. The use of sealift
containers will not accommodate good ventilation, therefore, the site operator
must ventilate the storage container before entering.

Ventilation will consist of opening the access doors one hour prior to entering,
and not entering without an observer to ensure that the operator is not
overcome by fumes. The observer will have communication access in the
event of an emergency.
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Climate/Environment

If any hazardous material is stored outside. containers should be covered by
a tarpaulin, and preferably placed on a impermeable base. This prevents
contact of rainwater and soil, keeps of the direct sunlight, and makes clean-up
of any spills or leaks easier and cheaper. The area should be curbed or diked
to collect spills, leaks and precipitation. This containment area should be
capable of holding at least 100% of the total volume of the stored product.

Handling

The WHMIS (Workplace Hazardous Material Information Sheet) guidelines
should be followed in all cases when handling hazardous materials. The site
operator should obtain copies of WHMIS from the NWT Fire Marshall for the
materials accepted at the site.

Security

Security precautions are necessary to avoid theft, accidental discharge or harm
to the public. Sealift waste containers must be closed and locked when access
is not required.

Record Keeping

Records must be maintained to achieve safe hazardous waste storage. If
quantities and types of wastes are not recorded, serious problems may result
in the future. Care should be taken to ensure that containers remain properly
labelled during the entire time in Storage.

The record keeping should include the following information:

- material

- quantity total (ongoing)

- dates received.

Small quantities of materials are expected to be delivered to the site,
therefore, an individual list for each material may be worthwhile.
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1.8 WASTE DISPOSAL

1.8.1 Tipping Face

The operator should maintain a well defined tipping face using the portable signs and
portable barricades. The width of the tipping face will be in keeping with the number
of vehicles likely to be at the tipping face at any time. Waste will be placed at the brow
of the tipping face, unless there are valid reasons otherwise.

At the tipping face, vehicles using different means of unloading may be segregated to
reduce the turnaround time of each vehicle at the discretion of the landfill operator. The
slope angle of the tipping face in each cell should be no steeper than 1(V) on 5(H).

The active areas of a solid waste disposal site should be as small as possible. This is
important in providing a manageable and safe disposal site for the public and operating
staff. The area for combustible wastes requires particular attention because of the
potential hazards of a large fire.

Minimizing the active areas of the solid waste disposal site will also reduce the exposure
of the wastes to water within the site, and reduce the potential contamination of water
within the site.

1.8.2 Compaction of Waste
Compaction of waste will be undertaken to fulfil the following objectives:

. Maximize waste density, thereby ensuring the optimum use of the available
air space.
Minimize primary cover requirements.

e Reduce problems of birds.
Assist in the reduction of odour.

On a regular basis the waste should be spread into an even layer with a bulldozer

equipped with a blade or bucket and then compacted by running the bulldozer over it
several times. The compacted waste should be covered with suitable cover material.
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The need for compaction for the proposed site development may be reduced because of
the proposed volume reduction by burning of combustible wastes. Some compaction
may be necessary as the working face of the disposal areas advance from the access road

in order to prepare a drivable area for vehicles. This compaction could be accomplished
by heavy equipment such as a bulldozer.

1.8.3 Cover Material

The waste will be deposited within a series of clearly defined cells in order to ensure

concentration of disposal operations. Material for cover will be available off-site
adjacent to the landfill.

The primary covering layer should be at least 0.15 m (6 inches) thick and compacted
with a bulldozer. Each layer of cover material should have a slight slope so water can
drain.

1.8.4 Burning

At the beginning of each day, the combustible wastes in the disposal area may be burned
if the winds and weather are favourable with regard to the tank farm adjacent to the site.
Unfavourable conditions are:

when the air temperature is above 15°C;

° when the wind is blowing from the northwest between May 1st and September
30th;
° when the tanks are being filled.

The operator will monitor the fire over the course of the day and extinguish any areas
of open flame before closing the site for the day.

Fire control is an important part of the operation of the site. In order to further reduce
the risk of fire at the tank farm site from sparks created by combustion at the solid waste
disposal site, an operating protocol will be utilized during periods of higher risk for the
tank. These periods would include:

1. filling of the tank;
2. a site spill;
3. venting of the tank during high wind.
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Filling of the tank may occur between August 1, and October 31, of any year]'a During
the months of August, the winds are predominantly from the southeast, while during the
months of September and October, the winds are predominantly from the northwest.
The operator will maintain contact with the tank farm operator through the Town so that

he knows when the tank is filling, and when burning on the site should be temporarily
suspended.

A spill on the tank farm site would be contained by the containment berm, but this open
fuel would be at a greater risk of combustion. The operator will also maintain contact
with the tank farm operator so that burning on the solid waste disposal site may be
temporarily suspended until the spill is cleaned up.

Further burning control practices should include:

1. a minimum buffer zone of 5 m around the combustion area;
2. maintaining a reasonably small combustion area;
3. restricted public access to the burning area. '

1.8.5 Waste Slope Stability

The maximum angle for waste slopes will be 5(H) on 1(V) (11°) for active areas. This
slope accommodates equipment access for spreading and compacting.

The maximum angle of any slopes will be 1.5 (H) on 1 (V) (37°). These slopes may
comprise a temporary condition during the initial operation of a cell.

1.8.6 Recycling

A local contractor presently operates a recycling program which processes aluminum
cans and glass bottles, and serves as a means of volume reduction in addition to burning
at the current site. The aluminum cans and liquor bottles will be segregated and sold
to the local recycling contractor.

Recycling within the site, in addition to the current program, may entail salvaging of
certain construction materials brought to the site for disposal. This material may be

reused by the Town or sold. Additional recycling operations may also be feasible at
some time in the future.
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Lumber in lengths greater than two metres will be segregaied for reuse. Shorter lengths
will be segregated and cut into lengihs for sale as firewood.

1.8.7 Bulky Waste Area

Bulky wastes shall be deposited in a separate area of the site. These wastes do not need
to be covered, however, fill material will be required to advance the driving service of
the bulky waste area.

Stacking and collapsing of cars, barrels and appliances will be undertaken where
possible. Hazardous materials associated with bulky waste such as fuel must be
removed, by the waste generator, prior to bringing the material to the land site.

Where feasible, bulky waste items such as appliances, barrels and waste metal shall be
segregated for recycling or reuse.

1.9 ADDITIONAL LANDFILL ACTIVITIES MANAGEMENT

1.9.1  Surface Water Management

Surface water will be controlled within the site to minimize the possibility of discharging
contaminated runoff. Steps have been taken to intercept possible water courses outside
the landfill using ditches to move surface water away. The ditching on the site will be
maintained by the Town to provide positive drainage. The site operator should observe
when ponding is not draining away.

1.9.2 Scavenging Management

Uncontrolled scavenging by local residents will not be allowed at the disposal site.
Uncontroiled and unauthorized scavenging is dangerous and unnecessary. Controlled
access to the storage area adjacent to the landfill operator building will be allowed.

1.9.3  Spring Cleanup Operations

Once a year, after the snow has melted, the Town will organize a spring clean-up to
collect loose waste around the landfill that has accumulated and was once buried by the
previous winter snow.
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1.10 SITE RECORDS

1.10.1 Waste Records

Details of each waste delivery will be kept in the form described in 1.6.1. Transaction
forms shall be submitted to site supervisor on a biweekly basis.

1.10.2 Site Monitoring

The landfill is subject to monitoring by the Town, the NWT Water Board and the Baffin
Region Health Board. These records will be maintained in a current state at the site and
the Town office. The monitoring data will be shared to all these parties as it becomes
available.

Sampling of runoff from the landfill site shall take place on a monthly basis (May
through October) at the inlet to the discharge culvert at the southwest corner of the site.
Samples shall be taken in accordance with instructions of Supervisor.

1.10.3 Site Development

Weekly records of the progress of the landfill will be maintained on site by the operator.
These will chart the progress of the landfill within the planned development of each
landfill cell.

An annual topographic survey of the landfill will be undertaken by the Town to provide

a continuous record of site usage and to assess the site utilization. The development will
also be photo documented by the Town.
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1.10.4 Landfill Audit

An audit of landfill operations will be undertaken by the Town annually. This will
include a record of the following:

Access Routes;Signs On-Site Drainage Site Office

Gates and Fencing Disposal Operation Equipment Storage

Waste Handling Waste Types Safety

Segregation Bulky Items Site Records

Waste Handling Equipment Lighting Previous Audit Information
Staffing Levels Depth of Tipping Face Complaints

Litter Contro} Width of Tipping Face Dust

Birds Primary Cover Noise

Odour Tidiness

Fires Hazardous Waste Collection

Handling, Storage and Disposal

The Town will remedy any part of the operations which is not in accordance with the
Operating Plan, or accepted good standards for landfill operations.

1.10.5 Activity Summary Report

A bimonthly Summary Report will be compiled by the landfill operator. The report will
include the following information:

Jocation of active landfilling area and the activities related to cell filling;
summary of the weather for the month;

summary of site maintenance and litter control activities;

summary of infractions and problems and the measures undertaken to resolve;
summary of surveillance network point (SNP) sampling.

1.11 SPECIFIC SAFETY ITEMS

° Personal Safety Equipment and Activities
- Always wear coveralls, water-proof and puncture-proof gloves, and
safety boots.
- Never wear working clothes home.
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Your hands should always be washed thoroughly after work, before
eating, or after contact with waste.

Stand clear of burning wastes since toxic fumes, smoke and exploding
aerosol cans can be harmful.

Never leave burning wastes with open flames at the site.

Check with your doctor to make sure that the appropriate vaccinations
have been received and that they are up to date.

Lift with your legs, not your back.

Do not handle hazardous wastes if you are not properly trained to do so.
Take appropriate precautions when operating the equipment.

Occupational Health and Safety Requirements - Refer to GNWT Safety Act
and General Safety Regulations

Emergency Procedures - Refer to Section 1.3.

The operator has the responsibility to make sure that all aspects of solid waste disposal

are conducted safely.
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2.0 MAINTENANCE

The inspection maintenance of the following site facilities will be conducted on a routine
basis according to a Schedule of Maintenance that is relevant to each aspect of the
operation:

° site equipment (signs, barricades, building, storage containers);
° site infrastructure (roads, drainage, fencing, berms);
° site services (lighting, telephone).

This aspect of the solid waste disposal system is frequently neglected in most NWT
communities. The maintenance aspect is one of the most important components of
an solid waste disposal site.

2.1 SITE EQUIPMENT

2.1.1  Signs and Barricades

Signs within and adjacent to the site should be inspected by the operator on a monthly
basis. Signs should be inspected for wear and breakage of the mounting systems and

wear of sign lettering. Any signs requiring repairs should be reported to the Supervisor
so that repair may be undertaken.

Site barricades should be inspected on a monthly basis and the need for repairs should
be reported to the Supervisor.

2.1.2 Building

The operator should inspect the building exterior on a monthly basis to observe any
signs of general building deterioration and advise the Town of necessary repairs. Any
problems with the services within the building, such as heat, light, water and lavatory,
should also be reported to the Supervisor.

2.1.3  Storage Containers

The operator should inspect the exterior of the storage containers on a biweekly basis
to observe and record any signs of deterioration and advise the Supervisor of observations.
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2.2 SITE INFRASTRUCTURE
2.2.1 Roads

The access road for the solid waste disposal site should be maintained properly at all
times. The frequent use of heavy equipment may cause the road to deteriorate
significantly. Adequate road maintenance should include the following points:

Potholes can be filled with stockpiled material.

Roads should be reshaped as required to provide proper drainage.

Snow should be removed as necessary and deposited in the south cell.
Wastes fallen from the collection vehicle during hauling should be collected
from the roads and surrounding areas.

In dry weather roads should be sprayed with water to control dust.

A good granular base should be maintained on the road.

2.2.2 Drainage

Drainage from the disposal site should be checked monthly from June through October
to ensure that blockages have not developed in the swale or discharge culvert. Any
blockages or ponding should be recorded and reported to the Supervisor by the operator.

2.2.3 Fencing

The operator should examine the fencing for holes and check fence posts for frost heave.
Wind blown material should be removed from the fence to reduce wind loading and
improve the appearance of the site.

2.2.4 Perimeter Berms

The perimeter berms of the landfill site should be inspected on a monthly basis from

May through October. Any signs of erosion to the berms should be recorded and
reported to the Supervisor.
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2.3 SITE SERVICES

Any problems related to electricity or telephone service to the site should be reported
immediately to the Supervisor, who in turn will notify NorthwesTel or NWT Power
Corporation.
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1060 COLLECTION AND PRESERVATION OF SAMPLES

1060 A.

[t is an old axiom that the result of any testing method can be
no better than the sample on which it is performed. It is not
practical to specify detailed procedures for the collection of aii
samples here because of varied purposes and analytical proce-
dures. More detailed information appears in connection with
specific methods. This section presents general considerations,
applicable primarily to chemical analvses. See appropriate sec-
tions for samples to be used in toxicity testing and microbiological
or biological examinations.

The objective of sampling is to collect a portion of material
small enough in volume to be transported conveniently and han-
dled in the laboratory while still accurately representing the ma-
terial being sampled. This objective implies that the relative
proportions or concentrations of all pertinent components will
be the same in the samples as in the material being sampled, and
that the sample will be handled in such a way that no significant
changes in composition occur before the tests are made.

A sample may be presented to the laboratory for specific de-
terminations with the collector taking responsibility for its valid-
ity. Often, in water and wastewater work, the laboratory con-
ducts or prescribes the sampling program, which is determined
in consultation with the user of the test results. Such consultation
is essential to insure selecting samples and analytical methods
that provide a true basis for answering the questions that prompted
the sampling.

1. General Precautions

Obtain a sample that meets the requirements of the sampling
program and handle it in such a way that it does not deteriorate
or become contaminated before it reaches the laboratory. Before
filling, rinse sample bottle two or three times with the water
being collected. unless the bottle contains a preservative or de-
chlorinating agent., Depending on determinations to be per-
formed, fill container full (most organics determinations) or leave
space for aeration, mixing, etc. (microbiological analyses). For
samples that will be shipped. preferably leave an air space of
about 1% of container capacity to allow for thermal expansion.

Special precautions are necessary for samples containing or-
ganic compounds and trace metals. Because many constituents
may be present at concentrations of micrograms per liter. they
may be totally or partially lost if proper sampling and preser-
vation procedures are not followed.

Representative samples of some sources can be obtained only
by making composites of samples collected over a period of time
or at many different sampling points. The details of collection
vary so much with local conditions that no specific recommen-
dations would be universally applicable. Sometimes it is more
informative to analyze numerous separate samples instead of one
composite so as not to obscure maxima and minima.

Sample carefully to insure that analytical results represent the
actual sample composition. Important factors affecting results
are the presence of suspended matter or turbidity. the method
chosen for its removal, and the physical and chemical changes
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brought about by storage or aeration. Particular care is required
when processing {grinding, blending, sieving. filtering) samples
to be analyzed for trace constituents. especially metals and or-
ganic compounds. Some determinations, particularly of lead, can
be invalidated by contamination from such processing. Treat
each sample individually with regard to the substances to be
determined, the amount and nature of turbidity present, and
other conditions that may influence the resuits.

It is impractical to give directions covering ail conditions, and
the choice of technique for collecting a homogeneous sample
must be Ieft to the analyst’s judgment. In general, separate any
significant amount of suspended matter by decantation, centrif-
ugation, or an appropriate filtration procedure. Often a slight
turbidity can be tolerated if experience shows that it will cause
no interference in gravimetric or volumetric tests and that its
influence can be corrected in colorimetric tests, where it has
potentially the greatest interfering effect. When relevant, state
whether or not the sample has been filtered. To measure the
total amount of a constituent, do not remove suspended solids
but treat them appropriately.

Make a record of every sample collected and identify every
bottle, preferably by attaching an appropriately inscribed tag or
label. Record sufficient information to provide positive sample
identification at a later date, including the name of the sample
collector. the date, hour. and exact location, the water temper-
ature, and any other data that may be needed for correiation,
such as weather conditions, water level, stream flow, post-sam-
pling handling, etc. Provide space on the label for the initials of
those assuming sample custody and for the time and date of
transfer. Fix sampling points by detailed description, by maps,
or with the aid of stakes. buoys, or landmarks in a manner that
will permit their identification by other persons without reliance
on memory or personal guidance. Particularly when sample re-
sults are expected to be involved in litigation, use formal *‘chain-
of-custody” procedures (see 1 B.1 below), which trace sample
history from collection to final reporting.

Cool hot samples collected under pressure while they are still
under pressure.

Before collecting samples from distribution systems, flush lines
sufficiently to insure that the sample is representative of the
supply, taking into account the diameter and length of the pipe
to be flushed and the velocity of flow.

Collect samples from wells only after the well has been pumped
sufficiently to insure that the sample represents the groundwater
source. Sometimes it will be necessary to pump at a specified
rate to achieve a characteristic drawdown. if this determines the
zones from which the well is supplied. Record pumping rate and
drawdown.

When samples are collected from a river or stream, observed
results may vary with depth, stream flow. and distance from shore
and from one shore to the other. If equipment is available, take
an “integrated’” sample from top to bottom in the middle of the
stream or from side 1o side at mid-depth, in such a way that the
sample is integrated according to flow. If only a grab or catch
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COLLECTION AND PRESERVATION OF SAMPLES (1060): Introduction

.ample can be collected. take it in the middle ot the stream and
at mid-depth.

Lakes and reservoirs are subject to considerable variations

irom normal causes such as seasonal stratification. rainfall. run-
oft. and wind. Choose location. depth, and frequency of sampling
depending on Jocal conditions and the purpose of the investi-
sation. Avoid surface scum.
" For certain constituents. sampling location is extremely im-
portant. Avoid areas of excessive turbulence because of potential
loss of volatile constituents and of potential presence of toxic
vapors. Avoid sampling at weirs because such locations tend to
favor retrieval of lighter-than-water, immiscible compounds.
Generally. collect samples beneath the surface in quiescent areas.
If composite samples are required. take care that sample con-
stituents are not lost during compositing because of improper
handling of portions being pooled. For example, casual dumping
together of portions rather than addition to the composite through
a submerged siphon can cause unnecessary volatilization. When
necessary refrigerate the composited portions to minimize
volatilization®.

Use only representative samples (or those conforming to a
sampling program) for examination. The great variety of con-
ditions under which collections must be made makes it impossible
to prescribe a fixed procedure. In general, take into account the
tests or analyses to be made and the purpose for which the results
are needed.

2. Safety Considerations

Because sample constituents can be toxic, take adequate pre-
cautions during sampling and sample handling. Toxic substances
can enter through the skin and, in the case of vapors. through
the Jungs. Inadvertent ingestion can occur via direct contact with
foods or by adsorption of vapors onto foods. Precautions may
be limited to wearing gloves or may include coveralls, aprons,
or other protective apparel. Always wear eye protection. When
toxic vapors might be present, sample only in well-ventilated
areas or use a respirator or self-contained breathing apparatus.
In a laboratory, open sample containers in a fume hood. Never
have food near samples or sampling locations; alwayvs wash hands
thoroughly before handling food.!

[f flammable organic compounds may be present. take ade-
quate precautions. Prohibit smoking near samples. sampling lo-
cations. and in the laboratory. Keep sparks, flames. and excessive
heat sources away from samples and sampling locations. Avoid
buildup of flammable vapors in a refrigerator storing samples
because electrical arcing at contacts of the thermostat, the door-
activated light switch, or other electrical components may trigger
a fire or explosion, If flammable compounds are suspected or
known to be present and samples are to be refrigerated, use only
specially designed explosion-proof refrigerators.

When in doubt as to the level of safety precautions needed,
consult an appropriately trained industrial hygienist. Samples
with radioactive contaminants require other safety considera-
tions: consult a health physicist.

3. Types of Samples

a. Grab or carch samples: Strictly speaking, a sample collected
al a particular time and place can represent only the composition
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of the source at that time and place. However, when a source is
known to be fairly constant in composition over a considerable
period of time or over substantial distances in all directions. then
the sample may be said to represent a longer time period or a
larger volume. or both. than the specific point at which it was
collected. In such circumstances. some sources may be repre-
sented quite well by single grab samples. Examples are some
water supplies. some surface waters. and rarely, some wastewater
streams.

When a source is known to vary with time. grab samples col-
lected at suitable intervals and analvzed separately can document
the extent, frequency, and duration of these variations. Choose
sampling intervals on the basis of the frequency with which changes
may be expected. which may vary from as little as 5 min to as
long as 1 h or more. Seasonal variations in natural systems may
necessitate sampling over months. When the source composition
varies in space rather than time, collect samples from appropriate
locations.

Use great care in sampling wastewater sludges. sludge banks.
and muds. No definite procedure can be given. but take every
possible precaution to obtain a representative sample or one
conforming to a sampling program.

b. Composite samples: In most cases, the term “composite
sample” refers to a mixture of grab samples collected at the same
sampling point at different times. Sometimes the term “time-
composite™ is used to distinguish this type of sample from others.
Time-composite samples are most useful for observing average
concentrations that will be used. for example, in calculating the
loading or the efficiency of a wastewater treatment plant. As an
alternative to the separate analysis of a large number of samples.
followed by computation of average and total results, composite
samples represent a substantial saving in laboratory effort and
expense. For these purposes. a composite sample representing
a 24-h period is considered standard for most determinations.
Under certain circumstances, however, a composite sample rep-
resenting one shift, or a shorter time period, or a complete cycle
of a periodic operation, may be preferable. To evaluate the
effects of special, variable, or irregular discharges and opera-
tions. collect composite samples representing the period during
which such discharges occur.

For determining components or characteristics subject to sig-
nificant and unavoidable changes on storage. do not use com-
posite samples. Make such determinations on individual samples
as soon as possible after collection and preferably at the sampling
point. Analyses for all dissolved gases, residual chlorine. soluble
sulfide. temperature, and pH are examples of this type of de-
termination. Changes in such components as dissolved oxygen
or carbon dioxide. pH. or temperature may produce secondan
changes in certain inorganic constituents such as iron. man-
ganese, alkalinity, or hardness. Use time-composite samples only
for determining components that can be demonstrated to remain
unchanged under the conditions of sample collection and pres-
ervation.

Take individual portions in a wide-mouth bottle having a di-
ameter of at least 35 mm at the mouth and a capacity of at least
120 mL. Collect these portions every hour—in some cases every
half hour or even every § min—and mix at the end of the sampling
period or combine in a single bottle as collected. If preservatives
are used, add them to the sample bottle initially so that all por-
tions of the composite are preserved as soon as collected. Anal-
ysis of individual samples sometimes may be necessary.
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[t1s destruble. and often essential. to combine individual sam-
ples in volumes proportional to flow. A final sample volume of
210 3 Los sufficient for sewage. effluents. and wastes.

Automatic sampling devices are avatlable; however. do not
use them unless the sample 15 preserved as described below.
Clean sampling devices. including bottles. daily to eliminate bi-
ological growths and other deposits.

c. Inreerated samples: For certain purposes. the information
needed is provided best by analvzing mixtures of grab samples
collected from different points simultaneously, or as nearly so
as possible. Such mixtures sometimes are called integrated sam-
ples. An example of the need for such sampling occurs in a river
or stream that varies in composition across its width and depth.
To evaluate average composition or total loading. use a mixture
of samples representing various points in the cross-section. in
proportion to their relative flows. The need for integrated sam-
ples also may exist if combined treatment is proposed for several
separate wastewater streams. the interaction of which may have
a significant effect on treatability or even on composition. Math-
ematical prediction of the interactions may be inaccurate or im-
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possible and testing a suitable integrated sample may provide
more useful information.

Both natural and artificial lakes show variations of composition
with both depth and horizontal location. However. under many
conditions. neither total nor average results are especially sig-
nificant: local variations are more important. In such cases. ex-
amine samples separatelv rather than integrate them.

Preparation of integrated samples usually requires special
equipment to collect a sample from a known depth without con-
taminating it with overlying water. Knowledge of the volume.
movement. and composition of the various parts of the water
being sampled usually is required. Therefore. collecting inte-
grated samples is a complicated and specialized process that can-
not be described in detail.

4. Reference

[. WATER PoLLUTION CONTROL FEDERATION. 1986. Removal of Haz-
ardous Wastes in Wastewater Facilities—Halogenated Organics. Manual
of Practice FD-11. Water Pollution Control Fed.. Alexandria. Va.

1060 B. Collection of Samples

1. Chain-of-Custody Procedures

[t is essential to ensure sample integrity from collection to data
reporting. This includes the ability to trace possession and han-
dling of the sample from the time of collection through analysis
and final disposition. This is referred to ag chain of custody and
isimportant in the event of litigation involving the results. Where
litigation 1s not involved. chamn-of-custody procedures are useful
for routine control of sample flow.

A sample (s considered to be under a person’s custody if it is
in the individual’s physical possession., in the individual’s sight.
secured n 4 tamper-proof way by that individual. or is secured
in an area restricted to authorized personnel, The following pro-
cedures summarize the major aspects of chain of custody. More
detailed discussions are available.'~

a. Sumple labels: Use labels to prevent sample misidentifi-
cation. Gummed paper labels or tags generallv are adequate.
Include at least the following information: sample number. name
of collector. date and time of collection. and place of collection.

Affix labels to sample containers before or at the time of
sampling. Fill label out with waterproof ink at time of collection.

b. Sample seals: Use sample seals to detect unauthorized
tampering with samples up to the time of analysis. Use gummed
paper seals that include, at least, the following information: sam-
ple number (identical with number on sample label). collector’s
name. and date and time of sampling. Plastic shrink seals also
may be used.

Attach seal in such a way that it is necessary to break it to
open the sample container. Affix seal to container before sample
leaves custody of sampling personnel.

c. Field log book: Record all information pertinent to a field
survey or sampling in a bound log book. As a minimum, include
the following in the log book: purpose of sampling: location of
sampling point: name and address of field contact; producer of
material being sampled and address. if different from location:

and type of sample. If sample is wastewater, identify process
producing waste stream. Also provide suspected sample com-
position. including concentrations; number and volume of sam-
ple taken: description of sampling point and sampling method;
date and time of collection: collector’s sample identification num-
ber(s): sample distribution and how transported: references such
as maps or photographs of the sampling site: field observations
and measurements: and signatures of personnel responsible for
observations. Because sampling situations vary widely no general
rule can be given as to the information to be entered in the log
book. It is desirable to record sufficient information so that one
could reconstruct the sampling without retiance on the collector’s
memory. Protect the log book and keep it in a safe place.

d. Chain-of-custody record: Fill out a chain-of-custody record
to accompany each sample or group of samples. The record
includes the following information: sample number; signature of
collector; date. time, and address of collection: sample tvpe.
signatures of persons involved in the chain of possession: and
inclusive dates of possession.

e. Sample analysis request sheer: The sample analysis request
sheet accompanies sample to the laboratory. The collector com-
pletes the field portion of such a form that includes most of the
pertinent information noted in the log book. The laboratory
portion of such a form is to be completed by laboratory personnel
and includes: name of person receiving the sample. laboratory
sample number, date of sample receipt. and determinations to
be performed.

f. Sample delivery to laboratory: Deliver sample to laboratory
as soon as practicable. Accompany sample with chain-of-custody
record and a sample analysis request sheet. Deliver sample t0
sample custodian.

g. Receiprand logging of sample: In the laboratory, the sample
custodian receives the sample and inspects its condition and seal,
reconciles label information and seal against the chain-of-custody
record, assigns a laboratory number, logs sample in the Jabo-
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. ory lowe book. und storesitin a secured storage room or cabinet
anul it is assigned to an analyst.

j Assienment of sample for analysis: The laboratory super-
sor usually assigns the sample for analysis. Once in the labo-
L itory, the supervisor or analyst is responsible for the sample’s
Care and custody.

> Sampling Methods

@, Manual sampling: Manual sampling involves no equipment
but may be unduly costly and time-consuming for routine or
larue-scile sampling programs.

I Awromartic sampling: Automatic samplers can eliminate hu-
man errors in manual sampling, can reduce labor costs. may
provide the means for more frequent sampling,” and are used
mcreasinglv. Be sure that the automatic sampler does not con-
ruminate the sample. For example. plastic components may be
meompatible with certain organic compounds that are soluble in
the plastic parts. If sample constituents are generally known,
contact the manufacturer of an automatic sampler regarding po-
rential incompatibility of plastic components. Manual sampling
with u glass container and in accordance with appropriate safety
procedures may be best.*

Program an automatic sampler in accordance with sampling
needs, Carefullv match pump speeds and tubing sizes to the tvpe
of sumple to be taken.

3. Sample Containers

The tvpe of sample container used is of utmost importance.
Containers typically are made of plastic or glass. but one material
may be preferred over the other. For example. silica and sodium
may be leached from glass but not plastic, and trace levels of
netals may sogb onto the walls of glass containers.* For samples
containing organics. avoid plastic containers except those made
of fluorinated polvmers such as polytetrafluoroethyvlene (TFE).*

From samples containing volatile organics some compounds
may dissolve into the walls of plastic containers or such com-
pounds may even leach substances from the plastic. Container
tuilure due to breakdown of the plastic is possible. Some organics
are compatible with certain plastics (see manufacturer’s litera-
ture). However. even if compatibility is assured. recognize that
the walls of a plastic container can be porous to volatile organics.
Glass containers generally are preferred with volatile organics.?
Container caps. tvpically plastic. also can be a problem with
organies. Use foil or TFE liners. Serum vials with TFE-lined
rubber or plastic septa are useful.

4. Number of Samples

Given the random variations in both an analytical procedure
and the occurrence of a constituent at a point of sampling, a
single sample mav be insufficient for a desired level of uncer-
taintyv. If an overall standard deviation is known. the required
number of samples may be established by the following rela-

tionship:?
s\’
N= —)
(U,

where:
N
i

number of samples.

Student-r statistic for a given confidence level
overall standard deviation. and
U = acceptable level of uncertainty.
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Figure 1060:1. Approximate number of samples required in estimating
a mean concentration. Source: Methods for the Exami-
nation of Waters and Associated Materials: General
Principles of Sampling and Accuracy of Results. 1980,
Her Majesty's Stationery Off.. London. England.

To assist in calculations, use curves such as those in Figure 1060:1.
As an example. if s is 0.5 mg/L. Uis * 0.2 mg/L. and a 95%
confidence level is desired. approximately 25 to 30 samples must
be taken.

5. Quantity

Collect a 2-L sample for most physical and chemical analyvses.
For certain determinations, larger samples may be necessary.
Table 1060:1 shows the volumes ordinarily required for analyses.

Do not use the same sample for chemical (organic and inor-
ganic¢). bacteriological, and microscopic examinations because
methods of collecting and handling are different.

6. References

1. U.S. EXVIRONMENTAL PROTECTION AGENCY. 1986. Test Methods for
Evaluating Solid Waste: Physical/Chemical Methods. 3rd ed. Publ.
No. SW-846. Office of Solid Waste and Emergency Response. Wash-
ington. D.C.

. U.S. ENVIRONMENTAL PROTECTION AGENCY. 1982, NEIC Policies and
Procedures. EPA-330/9/78/001/-R (rev. 1982).

3. WATER PoLLUTION CONTROL FEDERATION. 1986. Removal of Haz-
ardous Wastes in Wastewater Facilities—Halogenated Organics. Manual
of Practice FD-11. Water Pollution Control Fed.. Alexandria. Va.
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TasiLe 1060:1. SUMMARY OF SPECIAL SAMPLING OR HANDLING REQUIREMENTS®
Minimum Maximum
CerTinaT i Sample . Storage
Determination Container Size Preservation Recommegnded/
mi Regulatory+
Acidity P. G(B) 100 Refngerate 24 h'id4 d
Alkalinity P.G 200 Refrigerate 24 h/l4d
BOD P.G 1000 Refrigerate 6 h 43 h
Boron P 100 None required 28 d/6 months
Bromide P.G — None requised 28 d28 d
Carbon. organic. total G 100 Analyze immediately; or refrigerate and add HCl to 7d28d
pH<2
Carbon dioxide P.G 100 Analyze immediately stat/N.S.
COD P.G 100 Analyze as soon as possible. or add H,SO, to pH<2;, 7d728d
refrigerate
Chlorine. residual P.G 500 Analyze immediately 0.5 hfstat
Chlorine dioxide P.G 500 Analyze immediately 0.5 h/N.S.
Chtorophyll P.G 500 30 d in dark 30 d/N.S.
Color P.G 500 Refrigerate 48 h/48 h
Conductivity P.G 500 Refrigerate 28 d/28 d
Cyamide:
Total P.G 300 Add NaOH to pH>12. refrigerate in dark 24h/14d: 24 h if
sulfide present
Amenable to chlorination P, G 500 Add 100 mg Na.S.0,/L stat/14 d; 24 hif
sulfide present
Fluoride p 300 None required 28 d28 d
Hardness P.G 100 Add HNO, to pH<2 6 months/6 months
lodine P.G 500 Analyze immediately 0.5 h/N.S.
Metals, general P(A). G(A) — For dissolved metals filter immediately, add HNO, to 6 months/6 months
pH<2
Chromium VI P(A), G(A) 300 Refrigerate 24 h/24 h
Copper by colorimetry*
Mercury P(A). G(A) 500 Add HNO, 1o pH<?2, 4°C, refrigerate 28 d/28 d
Nitrogen:
Ammonia P.G 500 Analyze as soon as possible or add H,SO, to pH<2, 7d728d
refrigerate
Nitrate P.G 100 Analyze as soon as possible or refrigerate 48 h/48 h (28 d for
chlorinated
samples)
Nitrate ~ nitrite P.G 200 Add H,SO, to pH<2, refrigerate none/28 d
Nitrite P.G 100 Analyze as soon as possible or refrigerate none:48 h
Organic, Kjeidahl P.G 500 Refrigerate; add H,SO, to pH<2 74728 d
Qdor G 500 Analyze as soon as possible; refrigerate 6 h/N.S.
Qil and grease G. wide-mouth 1000 Add H.SO, to pH<2, refrigerate 28 d/28 d
calibrated
Organic compounds:
Pesticides G(S). TFE-lined cap — Refrigerate: add 1000 mg ascorbic acid/L if residual 7 d77 d until
chlorine present extraction; 40 d
after extraction
Phenols P.G 500 Refrigerate, add H.SO, to pH<2 *128 d
Purgeables by purge and G. TFE-lined cap 50 Refrigerate; add HCl 10 pH < 2; add 1000 mg Tdl4d
trap ascorbic acid L if residual chlorine present
Oxygen. dissolved: G. BOD bottle 300
Electrode Analyze immediately 0.5 histat
Winkler Titration may be delayed after acidification 8h/& h
Ozone G 1000 Analyze immediately 0.5 h/N.S.
pH P.G = Analyze immediately 2 histat
Phosphate G(A) 100 For dissolved phosphate filter immediately: 48 h/N.S.
refrigerate
Salinity G, wax seal 240 Analyze immediately or use wax seal 6 months/N.S.
Silica P — Refrigerate. do not freeze 28 d/28 d
Sludge digester gas G, gas bottle — — N.S.
Solids P.G — Refrigerate 7 d/2-7 d; see
cited reference
Sulfate P.G — Refrigerate 28d28d
Sulfide P.G 100 Refrigerate: add 4 drops 2N zinc acetate/ 100 mL; 28d7d
add NaOH to pH>9
Taste G 500 Analyze as soon as possible; refrigerate 24 NS,
Temperature P.G — Analyze immediately stat/stat
Turbidity P,G — Analyze same day; store in dark up to 24 h, 24 /48 h

refrigerate

* See text for additional details. For determinations not listed, use glass or plastic containers: preferably refrigerate during storage and analyze as soon as possible.
Refrigerate = storage at 4°C. in the dark. P = plastic (polyethylene or equivalent); G = glass: G(A] or P(A) = rinsed with 1 + 1 HNO;; G(B) = glass,

borosilicate; G(S) = glass. rinsed with organic solvents: N.S. = not stated in cited reference: stat = no storage allowed: analyze immediately.

+ Environmental Protection Agency. Rules and Regulations. Federal Register 49; No. 209, October 26, 1984, Sce this citation for possible differences regarding
container and preservation requirements..
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1060 C. Sample Preservation

Complete and unequivocal preservation of samples. whether
Jomestic wastewater, industrial wastes. or natural waters, is a
practical impossibility. Regardless of the sample nature, com-
plete stability for every constituent never can be achieved. At
best. preservation techniques only retard chemical and biological
changes that inevitably continue after sample collection.

1. Sample Storage before Analysis

u. Nature of sample changes: Some determinations are more
likely than others to be affected by sample storage before anal-
vsis. Certain cations are subject to loss by adsorption on, or ion
;.‘xchange with, the walls of glass containers. These include alu-
minum. cadmium. chromium. copper. iron. lead. manganese.
silver. and zinc. which are best collected in a separate clean bottle
and acidified with nitric acid to a pH below 2.0 to minimize
precipitation and adsorption on container wails.

Temperature changes quickly: pH may change significantly in
a matter of minutes: dissolved gases (oxygen, carbon dioxide)
may be lost. Determine temperature, pH. and dissolved gases
in the field. With changes in the pH-alkalinity-carbon dioxide
balance. calcium carbonate may precipitate and cause a decrease
in the values for calcium and for total hardness.

Iron and manganese are readily soluble in their lower oxidation
states but relatively insoluble in their higher oxidation states;
therefore, these cations may precipitate or they may dissolve
from a sediment, depending on the redox potential of the sample.
Microbiological activity may be responsible for changes in the
nitrate-nitrite-ammonia content, for decreases in phenol con-
centration and in BOD. or for reducing sulfate to sulfide. Re-
sidual chlorine is reduced to chloride. Sulfide, sulfite, ferrous
iron. iodide, and cyanide may be lost through oxidation. Color,
odor. and turbidity may increase. decrease. or change in quality.
Sodium, silica. and boron may be leached from the glass con-
tainer. Hexavalent chromium may be reduced to chromic ion.

Biological changes taking place in a sample may change the
oxidation state of some constituents. Soluble constituents may
be converted to organically bound materials in cell structures.
or cell lysis may result in release of cellular material into solution.
The well-known nitrogen and phosphorus cycles are examples
of biological influences on sample composition.

Zero head-space 1s important in preservation of samples with
volatile organics. Avoid loss of volatile materials by collecting
sample in a completely filled container. Achieve this by over-
filling bottle before capping or sealing. Serum vials with septum
caps are particularly useful in that a sample portion for analvsis
can be taken through the cap by using a syringe.'

b. Time interval between collection and analysis: In general,
the shorter the time that elapses between collection of a sample
and its analysis, the more reliable will be the analytical results.
For certain constituents and physical values, immediate analysis
in the field is required. For composited samples it is common
practice to use the time at the end of composite collection as the
sample collection time.

It is impossible to state exactly how much elapsed time may
be allowed between sample collection and analysis; this depends
on the character of the sample, the analyses to be made. and the
conditions of storage. Changes caused by growth of microor-

ganisms are greatly retarded by keeping the sample in the dark
and at a low temperature. When the interval between sample
collection and analysis is long enough to produce changes in
either the concentration or the physical state of the constituent
to be measured, follow the preservation practices given in Table
1060:1. Record time elapsed between sampling and analysis. and
which preservative, if any, was added.

2. Preservation Technigues

To minimize the potential for volatization or biodegradation
between sampling and analysis. keep samples as cool as possible
without freezing. Preferably pack samples in crushed or cubed
ice or commercial ice substitutes before shipment. Avoid using
dry ice because it will freeze samples and may cause glass con-
tainers to break. Dry ice also may effect a pH change in samples.
Keep composite samples cool with ice or a refrigeration system
set at 4°C during compositing. Analyze samples as quickly as
possible on arrival at the laboratory. If immediate analvsis is not
possible. storage at 4°C is recommended for most samples.!

Use chemical preservatives only when they are shown not to
interfere with the analysis being made. When they are used. add
them to the sample bottle initially so that all sample portions are
preserved as soon as collected. No single method of preservation
is entirely satisfactory; choose the preservative with due regard
to the determinations to be made. Because a preservation method
for one determination may interfere with another one. samples
for multiple determinations may need to be split and preserved
separatelv. All methods of preservation may be inadequate when
applied to suspended matter. Because formaldehyde affects so
many analvses. do not use it.

Methods of preservation are relatively hmited and are intended
generally to retard biological action. retard hydrolysis of chem-
ical compounds and complexes, and reduce volatility of constit-
uents.

Preservation methods are limited to pH control, chemical ad-
dition, the use of amber and opaque bottles, refrigeration. fil-
tration, and freezing. Table 1060:1 lists preservation methods by
constituent.

The foregoing discussion is by no means exhaustive and com-
prehensive. Clearly it is impossible to prescribe absolute rules
for preventing all possible changes. Additional advice will be
found in the discussions under individual determinations, but to
a large degree the dependability of an analytical determination
rests on the experience and good judgment of the person col-
lecting the sample.

3. Reference
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