RESPONSES

SURVEY TO | DENTI FY REG ONAL WATER
RESEARCH PRI ORI TI ES

VWhat are the current top five water related research areas listed in
order of priority within your organization?

1)
2)

3)

4)

5)

6)

7)

8)

9)
10)

No response

I nvestigation of sources of Gardia and Cryptosporidiumin
the NSR wat ershed. Determining water treatnment required for good
control of protozoan risk. Conplying with probable new CEPA-toxic
requi rements (chl oram nes, ammoni a). Devel opi ng overal | watershed
pl ans for major basins and sub-basins. Determining the risk from
contam nant spills.

Surface water quality and quantity as affected by agriculture
managenent. Subsurface water quality and quantity as affected by
agriculture managenent. Soil salinity as affected by agriculture
managenent. Cinate change and water resources for agriculture.

Irrigation, crop diversification. |Inproving crop production
per unit of water. Water conservation — methodol ogy. Fate of agro
chemicals in an environnent under irrigation. |lrrigation

sustainability.

The City of Medicine Hat does not have research capability;
however, we have undertaken one or two internal studies that serve
specific departments. For exanple, our Interpretive Program
(contracted to the Grasslands Naturalists, a volunteer
envi ronnment al education and advocacy group has undertaken vari ous
m nor studi es on avi an popul ations, cottonwood forest, urban
streans nonitoring — all for the benefit of various Gty
depart ments.

Non-Irrigation Water treatnent systens research. Energing
wat er bor ne pat hogens (i.e. cryptospordium and giardia) and their
relationship to the agriculture industry. Surface and groundwater
gqual ity assessnents and vulnerability to contamination (i.e.
wat er shed scal e). Beneficial nanagenent practices eval uation for
water quality (integration with soil and air quality would be
useful). Manure (nitrogen and phosphorus) managenent and ground
and surface water quality including phosphorus nobility and
est abl i shi ng benchmarks and devel opi ng ways to neasure changes in

water quality. Irrigation Devel opnment of phosphorus standards and
a phosphorus index for manure and nutrient managenent to protect
surface water quality. [Irrigation water requirements in th3e South

Saskat chewan River Basin. Mnure and nutrient managenent to
m nimze nitrate contam nation of groundwater. Effects of food
processi ng wastewater irrigation on soil and water quality. New
technol ogy for increasing on-farmirrigation water use efficiency.

Envi ronnmental effects of industrial discharge (P&P
Petroleum.). LRTAP/POP's — particularly the north. Aquatic
ecosystemhealth. Acid rain. Ecosysteminpacts of UV-B

Surface water treatnent issues. Wastewater treatnent. Storm
wat er .

No response

Aquatic ecol ogi cal effects of toxic chemicals. Land and
wat er use inmpacts on water quality (e.g. dans, nutrient enrichnent,
etc.) Indicators of aquatic health. Aquatic health nonitoring
protocols. Cinmate change inpacts.



11)

12)

13)
14)
15)

16)

17)

Status and recruitnent of Big Mouth Buffalo in Qu Appelle
system Sturgeon recovery in the Sask. River. D versity of fish
popul ations related to habitat and habitat fragmentation in the
Qu’ Appel l e River system Popul ation status and novenent of fish
wal | eye in Lake Di ef enbaker; walleye at Candl e Lake; fish
popul ations and utilization in Wakaw Lake. Gap anal ysis of
controls on inport of non-native fish introductions and ecol ogi ca
ri sk associated with such inports.

Production of Algal Toxin in |akes and rivers; factors
affecting the growth of blue green al gae; nodel to predict the
production of algal toxin; devel opi ng managenent gui delines to
reduce its risk of algal toxins to public and animals. |npact of
acid precipitation fromAl berta and Manitoba on the | akes and
rivers of West Boreal and Shield EcoRegions. Devel oping policy and
guidelines for determning the required widths of buffer strips in
the riparian zones for the protection of water quality, fisheries
and many other uses both in forested and agricultural areas.
| mpacts of drai nage of wetlands and channelization of creeks on
water quality and integrity of aquatic ecosystens. |npact of deep
reservoirs on the levels of dissolved oxygen and sul phide in waters
com ng out of the electric hydro electric stations and sel ecting
appropriate nmethods to correct the probl em

No response

No response

Sust ai nabl e water supply systens (surface and groundwat er
Water quality/treatnment (fromwell rehabilitation to small scale
lowtech water treatnent systens suitable for use by the
agriculture and agri-food sector in rural areas. Agricultura
i mpacts and water (best nanagenent practices for the agriculture
and agri-food sector can reduce its inmpact on water quality).

Deci si on support systens (AS). dinmate change.

Response #1. Speciation (identification of chem cal state)
of As, Se, C, Hg by chromatography — I CP-MsS. Anal ysis of
speci al i zed sanpl es — sanpl e prep nethods. Contaminating species

from hydrogeol ogi cal sources. Response #2. |Industrial process
water recycling. Wastewater pretreatnent. Snall drinking water
systens (process devel oprment). Inpact of industrial discharge or

water quality. Disinfection by-products. Response #3. Treating
water for reuse. Treating surface waters to renove organic carbon
and precursors to disinfection by-products. Renoving arsenic from
drinki ng water supplies. Devel oping robust ezonation systens for
smal | communities water treatment: disinfection, taste and odor
i ssues. Treating wastewater fromthe food processing industry.

A key broad research priority is inproved projections of the
i npact of dinmate Change on water. The Branch needs to know
whet her or expect changes in streamflows, levels in water bodies
and groundwater flow and storage, and the quality of these waters.
This information is essential for us to properly assess the
potential inpacts fromnunicipal, industrial and other discharges,
as well as fromirrigation projects. Further, it will inprove the
quality of our environmental inpact assessnent advice on future
projects. Specific uses for this information could include
i mplications for wastewater discharges; dilution/assimlation
cal cul ations; wastewater strength cal cul ati on; need for effective,
stringent sewer bylaws (including stormmater); need for alternative
ways to treat and di spose of wastewater (including stormater);
need for ways to reduce anount of water needed/used — nuni ci pal
i ndustrial; opportunities for nore processes, equi pnent and



18)

19)
20)

21)

22)
23)
24)
25)

26)
27)
28)

29)

appliances; inplications for water supply-nmunicipal, industrial
need for alternative ways to treat, distribute and store water
need to maintain fire fighting capacities fromthe safety and

i nsurance perspectives; inplications for irrigation water denand
and use; nore efficient transport, storage and use; opportunities
for equi prment and crop changes; devel opnment of alternate sources
and related transport; inplications of denands for inter-basin
transfers — donmestic and international; forecasts of future
precipitation and clinmate woul d support consideration of:

i mplications of changes in agricultural practices, equipnent,
crops, chemicals; inplications of changes in |ivestock operations,
e.g. further concentrations, expanded possibilities for ranching
and farm ng operations; inplications of expanded areas for
irrigation and related water demand and use.

Another priority is associated with the growing risk to human
health from antim crobial resistance, which has been identified by
the Wrld Health Organization (WHO, the U S. Laboratory Centre for
Di sease Control (LCDC) and Health Canada. Antibiotic resistant
organi sms are wi despread fromoveruse in health care and in
agriculture, as growh pronoters and disease treatnent in animals.
Conpounding this problemis the fact that bacteria have nultiple
drug resistance and the ability to transfer this antibiotic
resistance to other bacteria (R factor). Sewage and water have
been identified as reservoirs of enteric bacteria and responsible
for the spread of R factors. Direct and indirect exposure to
contam nated water supplies and nore recently washing fruits and
veget abl es has |l ed to di sease out breaks. Public health assessnents
nmust now not only include the safety of water for human use, but
for animal consunption and agricultural use. So-called harmnless
bacterial indicators can no | onger be consi dered harni ess.

Increased salinity — climte change issues. Wter quality
nonitoring. Witer levels. Pesticide drift in watershed. Land use
change.

No response

Trans boundary quantity and quality. Devel opmental effects
on aquatic systenms (quality and quantity). Effects of waste on
aquatic systenms — bulk water renoval .

Fl ood control managenent. Hydro-Power generation. d oba
wat er bal ance sinulation. Water quality. Human interaction with
t he Hydrol ogi cal cycle.

Cimate change effects. Water quantity issues. Forestry
effects. Resource exploitation by fish?????

Water supply, water quality, use and allocation, flooding and
drai nage, education and public awareness.

No response

Muni ci pal water and sewage treatnment. Watershed/rai nwater
protecti on and nanagenment. G oundwater hydrol ogy. Aquifer
protection. Landfill processes.

No response

No response

Bi ol ogi cal nutrient renmoval. Urban stormater runoff
quality. Effectiveness of wet ponds and wetlands for inproving the
urban runoff quality. Effectiveness of small scal e treatnent
devices for inproving stormmvater quality. BWMPs for water quality
i mprovenent .

Hazard nmanagenent (e.g. collection and assessnent of
hydroclimatic information related to the tracking, forecasting and



notification of floods and ice jans and for the operation of
mtigative structures). Resource managenent (i.e. collection and
assessnment of information on the quantity and quality of surface
and groundwat er resources for the quantification, nmanagenent and
sustainability of the resource). Cumulative effects nonitoring and
assessment (identification, quantification and mtigation of
effects fromnultiple point and non-point sources on aquatic
ecosystens). Non-point source inpacts on water resources from
various individual land uses (i.e. forestry, agriculture, mning,

oil and gas industry, urban and rural devel opnent). Inpacts of
climate changes on water resource availability and quality.

30) N A

31) No response

32) Hydrol ogi ¢ i npact of wetland drai nage. Instream flow needs.

G oundwat er/ acqui fer source delineation. Effluent treatnent.
Devel opi ng and inmproving small scale water treatnment systens.

33) No response

34) Bel ow are listed the five main research areas in which our
organi zation is involved at the present tinme. Please note that the
research areas are not listed in order of inportance. Priorities
of ten change or have to be adjusted over time as new i ssues
devel op; as such it is difficult to designate one area as having
priority over others: Effects of |ivestock manure run-off on
surface water quality. Minicipal wastewater inpacts to surface
wat er. Watershed protection and rehabilitation studies. Nutrient
i mpact studies. Inpacts of industry on surface water quality.

35) No response

36) Ef fecti veness of nunicipal wastewater treatnent processes. A
Center of Excellence is being established at Gold Bas Wast ewat er
Treatnment Plant (GBWMP) to facilitate the research and devel opnent
of new equi pment. [|npacts of conbi ned sewer overfl ow di scharges on
the North Saskatchewan River. Methods of stormwater quality
i mprovenent (source control; spill containnent; education).

Ef f ecti veness of constructed wetl ands.

37) Water quality of South Nahanni River-baseline info. Water
quality of South Nahanni River — west specific nonitoring
(potential mining contamination). Limology of Nahanni NPR Lakes —
water quality, toxics, climte change

38) No response

VWhat are the anticipated top five regional water related research

priorities listed in order of priority?

1) No response

2) Sources of G ardia and Cryptosporidiumin genera
(agriculture, wildlife or sewage). Conplying with probably new
CEPA-toxi c requirenents (chloram nes, anmoni a). Devel opi ng over al
wat ershed pl ans for nmjor basins and sub-basins. |nprove public
awar eness/i nvol venent in water quality issues. Wat is the
preval ence of exposure to waterborne disease in all communities,
and is it significant?

3) a) b) and d) from previ ous answer generalized to involve al
man’'s uses of water. Recovering polluted water resources. Flood
pr ot ection.

4) No response

5) The City of Medicine Hat does not have research capability;
however, we have undertaken one or two internal studies that serve
specific departments. For exanple, our Interpretive Program



6)

7)
8)
9)

10)

11)

12)

13)
14)
15)
16)

17)

(contracted to the Grasslands Naturalists, a volunteer

envi ronnment al education and advocacy group has undertaken vari ous
m nor studi es on avi an popul ations, cottonwood forest, urban
streans nonitoring — all for the benefit of various Gty

depart ments.

Pesticides (synergistic and cunul ative effects). Qher
endocrine disrupting chemicals (e.g. hornones). G oundwater
contamination (nutrients, pesticides, bacteria). Manpower and
trai ni ng support (know edge and i nfornmati on nanagenent) to get the
nmessage out and on farm nanagenent based sol utions (practices) i.e.
precision farming, riparian and grazi ng nanagenent. Co-ordination
anmong all water users to set water quality targets and ensure water
is managed to neet water quality targets.

Cimate change. Agricultural inpacts on ecosystens.

LRTAP/ POP's. Environnental effects of industrial discharges.
Aquatic ecosystem heal t h.

Wat er shed managenent’s. Stormwater treatnent. Potable
wat er pat hogens.

No response

Sanme as for the nost part but wetland/riparian habitat wll
likely emerge in context of both water quality/quantity as will
carbon cycline.

Determ ning ecological integrity, or loss of, in aquatic
ecosystens. Determining in streamfl ow needs. Pesticides in
water, fate of bionmagnification and ecol ogi cal affects. Effect of
climate change on aquatic systenms. Biodiversity and species |o0ss.

Devel opi ng | and use managenent guidelines for new and
exi sting devel opnents over inportant aquifers. Devel oping
approaches to avoid or reduce the use of water softening salts and
it’s inpacts on the aquatic ecosystem

No response

No response

Sane as question 1.

Response #1. Agricultural run-off. Mning industry run-off.

Forestry related run-off. Integration of the above data into a

| and managenent system  Response #2. |Inpact of land use. |[|npact
of industrial development. Miltiple use inpacts recreation, water
supply, waste disposal. Response #3. Providing adequate

di si nfection and by-products control for small (rural) water
treatnment utilities. Preventing nutrient and chemical discharge to
surface waters used as drinking water sources. Preventing
groundwat er contami nation. Recovering nutrients and ot her
resources fromefficient streans. Treating and findi ng
applications for saline waters (e.g. produced water fromthe oi
i ndustry.)

A key broad research priority is inproved projections of the
i npact of dinmate Change on water. The Branch needs to know
whet her or expect changes in streamflows, levels in water bodies
and groundwater flow and storage, and the quality of these waters.
This information is essential for us to properly assess the
potential inpacts fromnunicipal, industrial and other discharges,
as well as fromirrigation projects. Further, it will inprove the
quality of our environmental inpact assessnent advice on future
projects. Specific uses for this information could include
i mplications for wastewater discharges; dilution/assimlation
cal cul ations; wastewater strength cal cul ati on; need for effective,
stringent sewer bylaws (including stormmvater); need for alternative



18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

29)

ways to treat and di spose of wastewater (including stormater);
need for ways to reduce anount of water needed/used — nuni ci pal

i ndustrial; opportunities for nore processes, equi pnent and
appliances; inplications for water supply-municipal, industrial
need for alternative ways to treat, distribute and store water
need to maintain fire fighting capacities fromthe safety and

i nsurance perspectives; inplications for irrigation water denand
and use; nore efficient transport, storage and use; opportunities
for equiprment and crop changes; devel opnment of alternate sources
and related transport; inplications of denmands for inter-basin
transfers — donmestic and international; forecasts of future
precipitation and clinmate woul d support consideration of:

i mplications of changes in agricultural practices, equipnent,
crops, chemicals; inplications of changes in |ivestock operations,
e.g. further concentrations, expanded possibilities for ranching
and farm ng operations; inplications of expanded areas for
irrigation and related water demand and use.

Another priority is associated with the growing risk to human
health from antim crobial resistance, which has been identified by
the Wrld Health Organization (WHO, the U S. Laboratory Centre for
Di sease Control (LCDC) and Health Canada. Antibiotic resistant
organi snms are wi despread fromoveruse in health care and in
agriculture, as growh pronoters and disease treatnent in animals.
Conpounding this problemis the fact that bacteria have nultiple
drug resistance and the ability to transfer this antibiotic
resistance to other bacteria (R factor). Sewage and water have
been identified as reservoirs of enteric bacteria and responsible
for the spread of R factors. Direct and indirect exposure to
contam nated water supplies and nore recently washing fruits and
veget abl es has |l ed to di sease out breaks. Public health assessnents
nmust now not only include the safety of water for human use, but
for animal consunption and agricultural use. So-called harmnless
bacterial indicators can no | onger be considered harnmnl ess.

Cont am nant neasurenent. Land use change and its effects.

No response

As in #1.

Sane as #1.
in #1.
response
response
response
response
response

Quantification of non-point source pollutants that inpacts
river water quality. Inpacts of non-point source pollutants on
water quality of receiving stream |npacts of non-point source
pol lutants on the quality of groundwater. |npacts of non-point
source pollutants on the ecol ogical system Assimilative capacity
of the river reaches.

| mpact of retreating glaciers on the Iong-term base fl ow of
Al berta’s rivers. Inpact of oil and gas exploration and
expl oitati on on groundwater quality and quantity. Inpact of acid
deposition fromoil sands activities on northern rivers and | akes.
| mpact on water quality and quantity of forestry activities in
northern Alberta and agricultural activities in the white zone.
Sources and fate and inpact of organi c and inorganic contam nants
i n aquatic ecosystens.

§6868664



30)
31)
3?)

33)

35)
36)

37)
38)

N A

No response

W are unfami liar with others’ research needs and therefore
of fer no conmment.

No response

Anticipated areas of water related research for the future
i ncludes the followi ng (again, these have not been prioritized):
Wat er shed managenent and rehabilitation. Eutrophication of streans
and rivers. Livestock manure inpacts on groundwater. Water quality
noni tori ng/ research on Lake Wnni peg (south basin). Emerging issues
such as the introduction of foreign biota, and the occurrence of
endocrine disrupters and G ardia and Cryptosperidiumin aquatic
syst ens.

No response

Ri ver basin planning to protect drinking water source water
and ot her downstream uses. Need for disinfection of wastewater
di scharges during winter. Wter quality based anmoni a di scharge
limts.

Mackenzi e Ri ver Forecast, Water Quality — M ning | npacts.

No response

Does your agency have the technical expertise available to address these
priorities? Please explain.

1)
2)

3)

5)

6)

7)
8)

9)

No response

We can do our own G ardi a/ Cryptosporidiumtesting and can
pilot the effects of different disinfectants on the treatnent
process as a whole, but we need to co-operate wth other
researchers to investigate issues such a finding the best
di sinfectant for inactivation of CGryptosporidium the preval ence of
wat er born di sease in communities, and inproved nethods for
protozoan analysis. W are installing some online continuous
noni tors which we hope with be able to pick up spills of
contam nants to the river (a UV nonitor, and a Mcrotox toxicity
nonitor). W need help fromother agencies in the inplenentation
of best-nanagenent-practices for control of contam nants.

Only those areas listed in a).

Qur agency has sone but certainly not all the expertise to
address these priorities.

The City of Medicine Hat does not have research capability;
however, we have undertaken one or two internal studies that serve
specific departments. For exanple, our Interpretive Program
(contracted to the Grasslands Naturalists, a volunteer
envi ronnment al education and advocacy group has undertaken vari ous
m nor studi es on avi an popul ations, cottonwood forest, urban
streans monitoring — all for the benefit of various Gty
depart ments.

AAFRD has a network of expertise. It is inportant that teans
with the necessary diverse skill set is developed to insure an
i ntegrated approach is used. Requirenment for toxicol ogist
expertise (pesticides and/or endocrine disrupting chenmicals, etc.)
or pronote further training of existing specialists.

a) and b) — No; ¢c) to e) - Yes

No, we depend nore on tech journals, consultants and semi nars
than on in-house expertise. Also the internet is becom ng nore of
a tool

No response



10)
11)
12)

13)
14)
15)

16)

17)
18)
19)
20)
21)

22)
23)

24)
25)

26)
27)
28)

29)
30)
31)
3?)

33)

35)
36)

Yes, but limted by capacity.

Fi sh popul ations. Aquatic habitat.

Yes to sonme of the problenms and not to others. W are also
handi capped by the |lack of resources to undertake sonme of the
required research.

No response

No response

Yes. Experienced scientists and engineers forma significant
part of the staff conplinent. Know edge is brought in fromjoint
venture-ship with government and non-government agencies,
universities, private sector, intellectual networks of interested
scientists and acquisition of in-house expertise. To a large
extent, we have the expertise, or are developing it through
part nering.

Response #1. Yes — we have all required anal ytica
i nstrunmental equi pnent — research required to establish
nmet hodol ogi es. Response #2. Yes — chem sts, biologists,
engi neers, agrologists for multi-disciplinary studies. Response
#3. Yes — for first four priorities in question 2. The second two
i ssues are primarily regulatory; we could address technica
aspects. The fifth issue would involve a “learning curve”.

No response

Support services only.

No response

Not in all areas.

Yes. W do provide graduate training, research and
continuing education in the field of water resource nmanagenent.

Yes — active research related to #1.

No. Board nenbers conprised primarily of non-professiona
peopl e.

No response

Buf fal o Pound Water Treatnent Plant has some research
aspects. The City has a partnership with the University of Regina
for solid waste research.

No response

No response

These research projects are conducted in co-operation with
the consulting industries, the University of Calgary and Provinci al
Cover nnent .

In nost areas technical expertise is avail able, however, tine
and other resources are limted.

N A

No response

Yes, although our research expertise lies in specific areas.
Research outside these areas would require a consultant.

No response

Qur agency has three core technical expertise required to
address these research areas. However, because of staff nunbers
and limted anal ytical resources, we are usually restricted to
| ocalized projects and/ or specific aspects within the broad
research categories listed above.

No response

Research is not a primary function of our organization. W
therefore have only a partial capability in addressing these
i ssues. W have one Research & Devel opnent Scientist position at



37)

38)

our GBWMP | aboratory. There are also several environnent engineer
posi tions within Drainage Services.

Nahanni NPR does carry out water quality monitoring with
assi stance of EC AEB

No response

Who are the primary users of your research findings? (ldentify up to
three): Environmental G oups, Ceneral Public, CGovernnent Policy Mkers,
I ndustry, Qther Scientists, Qher (please explain).

1)
2)

3)
4)

5)

6)

7)
8)

10)
11)

12)

13)
14)
15)
16)

17)
18)
19)
20)

21)
22)
23)
24)
25)
26)
27)

No response

Qur own water utility, the water industry in general and
drinking water regulators (Al berta Environnent, Health Canada)

I ndustry, Qther scientists.

General Public, Industry (farners, agri business), Qher
Scientists

The City of Medicine Hat does not have research capability;
however, we have undertaken one or two internal studies that serve
specific departments. For exanple, our Interpretive Program
(contracted to the Grasslands Naturalists, a volunteer
envi ronnment al education and advocacy group has undertaken vari ous
m nor studi es on avi an popul ations, cottonwood forest, urban
streans nonitoring — all for the benefit of various Gty
depart ments.

Muni ci palities and i ndustry (including producers whose
practices can nake a difference, if there is a problem. GCenera
Public. Governnent policy makers.

Covernment Policy Makers, Industry, Qther Scientists

Gover nment Policy Mkers.

No response

Ceneral Public, CGovernment Policy Makers, Qther Scientists.

Covernment policy nmakers. Regional biologists. Fisheries
st akehol der groups. SWCC. Conservation officers.

Covernment policy nmakers. Sask. Water. SWCC.  Genera

public. Industry. Environmental groups. Fish and Wldlife.
Water users including: nunicipalities, cottage owners, tourist
outfitters, fishernen. Li vest ock operators, |odge owners and

general public.

No response

No response

I ndustry, Government policy nmakers, other scientists.

Response #1. Governnent policy nakers. Response #2.
Government policy nmakers, industry. Response #3. Covernnent
policy makers, industry, other scientists.

No response

Envi ronnment al groups, general public, other scientists.

No response

Envi ronnment al groups, general public, governnment policy
makers, industry, other scientists.

Government policy nmakers, industry, other scientists.
Ceneral public, government policy makers, industry.
response

response

response

response

response

E66568



28) Government policy nmakers, industry, other scientists.

29) General public

30) N A

31) No response

32) General public, government policy nakers, other scientists.
33) No response

34) It has been our experience that all of the groups listed

above use our research findings to some degree. W do not have any
records that would indicate who the prinmary users are, but | would
specul ate that the general public, other scientists (including
acadenm a and ot her governnment agencies), and policy makers are
nmaj or beneficiaries of our research results.

35) No response

36) Covernment policy makers. Industry. General public.
37) Covernment Policy Makers and other scientists.

38) No response

VWhat are the key regional water resource managenent questions, and what
ki nd of research is needed to resol ve these?

1) Availability of water — What can we use over the long tern®
Water allocation in times of shortage.

2) No response

3) No response

4) No response

5) As is the case with all water issues, the fundanental
guestions are water quantity and quality as they apply to
appropriate apportionment to human, agricultural, industrial and

ecosystem needs on a sustainabl e basis. Research needed i ncl udes:
conpl ete i n-stream needs assessnents to deternine mninumflows
that will sustain riparian ecosystens, species and aesthetic

val ues; appropriate apportionnment guidelines and nanagenent
strategies and/or legislative framework; research is needed to
establish well defined baselines on point sources of nutrients and
pol lutants and subsequently end of pipe linmts for all point
sources. O course, such research would al so need to study the
effects of stream side and on-streamuse on all users: hunan
agricultural, industrial, recreational and nost inportantly, the
ri parian ecosystem the effect of intensive livestock and
agricultural processing operations on groundwater and in-stream
water quality needs to be studied. Air and soil quality also
becone part of the concern and perhaps should require a nore
holistic study including | and pl anning, health and aesthetic

consi derations. Research nust lead to strategic planning and
managenent directions within public policy and legislation. n

this issue, know edge without political will is just fodder for
parl or debate.
6) Water supply issue in Southern and Eastern Al berta. Water

quality for drinking water, agricultural and recreational uses.
VWhat are the inpacts of agricultural practices on water quality?
In the contest of source apportionnent, what are the sources of
materi al s (substances) that may be having adverse effect on water
quality. Can only know the agricultural portion by know ng all

ot her sources too in order to distinguish. Practical nanagenent
solutions — effectiveness of minimzing inpact (i.e. precision
farmng, riparian managenent). pesticide managenment and transport,
ef fi cacy, persistence. Water managenent prograns (i.e. drainage
Vs. riparian nmanagenent). Setting common targets for all water

10



7)

9)

10)

11)

12)
13)

14)

15)

16)
17)
18)
19)

20)

21)

users and devel opi ng a co-ordi nated approach to nanagenent within
each watershed. To what extent can Al berta's irrigation districts
expand using avail abl e water resources in the South Saskat chewan

Ri ver Basin and what is the econom c inpact of water shortages
under various devel opnent scenarios? What are the nost appropriate
rates for land application of manure, fertilizer and food
processi ng wastewater to minimze adverse inpacts on surface and
groundwat er quality?

No response

See #1, our research is not direct for the nost park.

Water quality. Water quantity. Witer sheds in the Sahtu
Regi on of the Northwest Territories. Wter concerns regarding fish
and wildlife (Aquatics Effects Mnitoring). Pernafrost.

G oundwat er .

What is capacity of systemto assinilate waste(s). Wat
I evel and type of pollution control is required to protect fish
(their uses) fromnutrient enrichment, pesticides. How does
climate change affect wetlands, water quality.

Mai nt ai ni ng or restoring aquatic ecosystemintegrity,
nmeasuring and steps to do so. Effects of pesticides and other
toxi c substances in water. Effect of climate change on aquatic
ecosystens. Mintaining biodiversity in aquatic ecosystens.

Mai nt ai ni ng adequate in streamflows to support fish popul ations
and mai ntai n biodiversity.

No response

Key questions: What is an appropriate nodel for sinulating
t he hydrol ogy of the Canadian prairies? Wat are the appropriate
design criteria for effective flood control works and
fl oodproofing, particularly in light of potential inpacts from
climate change? What are the firmwater supplies for allocation
and licensing? Wat are the critical instreamflows associ ated
with a "healthy river”? The NHR has devel oped a SLURP nodel
Wrk with this nodel in the upper Assiniboine Basin is prom sing,
but nore work is needed, particularly in the areas of the Bl ow ng
Snow, Frozen Soil Infiltration, and Wnter Evaporation and Soi
Drai nage. The study has also identified other inprovenents that
are needed. The clinmate change issue nay be addressed by PFRA' s
recent initiative.

Key questions are relative to hydrol ogy and the perfornmance
of water relative to the bank. | need research that is integrated
and applied. Always can use information on comunications to
general public or interested groups.

How nuch water is available and how nuch/what kinds of
devel opment will this support? Research is needed: to devel op
assessments (groundwater vs. surface water), to devel op effective
nonitoring, to assess inpacts respecting climte change, to assess
threats to water quality.

No response

No response

Water quality nonitoring. Water |evels (declining).
Pesticide drift in watershed. Land use change.

Is the forestry industry detrimentally affecting the quality
and consi stency of our water supply?

Concerns about Trans boundary quality and quantity. Bulk
water renoval. Effect of waste matter. Devel opnmental activity
effects. Wder use.

No response
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22)
23)

24)
25)

26)

27)

28)
29)

No response

Projecting future demand? Full-cost accounting of water
supply options? Water quality standards? |Institutiona
requi rements? Conservation and public education practices?

No response

Wat er shed protection. Action is needed to assure conti nued
protection and inprovenment of water quality in the upper Q Appelle
River. Aquifer Protection. There is a lack of sound technica
basis for decisions regarding | and use decision as they relate to
aqui fer protection on a regional scale. Decisions are often
proj ect specific.

waste “atnospheric fallout”. ????? and baseline information
associated with industrial/mning activities, wr.t. pre-
expl oration phase. Funding issues related to accunul ati on of
basel i ne data, non nenmbers of responsible authority.

State of the aquatic ecosystem Monitoring contamnants —
tox sphere, mining rel ated.

No response

Design and i npl ementati on of basin-specific plans for the
sust ai nabl e use of water quantity and quality in surface and
groundwaters. This inplies that several information/research needs
are to be met, including the follow ng: Existing point and non-
poi nt sources are identified and their effect on water resources is
guantified and understood; natural background contributions are
descri bed and they dynami cs are quantified and understood with
regard to hydrol ogy and nmaterial novenent; sources, pathways and
fate of organic and inorganic contami nants such as nutrients,
netals, PCBs, pesticides are quantified and understood; reach or
wat er body-specific water quality objectives have been set for
rel evant water quality attributes; realistic projections are nade
regarding future pressures on the water resource (popul ation
i ndustrial, agricultural growh) and inplications of global changes
have been consi dered; dynam c and/or enpirical nodels are avail able
to describe, in a predictive manner, what influence changes in
wat er allocation or point sources or non-point sources naterial
contributions will have on surface and groundwater quality and
gquantity given specific water availability scenarios; contingency
pl ans are bei ng devel oped to reduce |oading from point source and
non- poi nt sources; and contingency plans are being devel oped to
encourage or enforce water conservation. Define, quantify and
nmedi at e i ndi vi dual and cumul ati ve non-poi nt source effects from
forestry, agriculture, mning, oil and gas industry, and urban and
rural devel opnent on ground and surface water quality and
hydrol ogy. This inplies that several information/ research needs
are to be nmet, including the follow ng: regional and basin-
specific dynam cs for natural, background conditions are described
and understood (i.e. 'natural variability in hydrology, chemistry
processes, and transport of materials); regional and basin-specific
ef fects from man- nade non-poi nt sources are defined, their dynanics
are docunented, and their influence on ‘natural variability' is
under st ood; and a concerted effort is being made to determ ne, and
i mpl enent sust ai nabl e et hods of | and nmanagenent. Sources,
pat hways and fate of contaminants such as nutrients, PCB's, Hg,
pesticides need to be deternined, quantified and, where
appropriate, target-loadi ng objectives need to be defined. Inplies
t hat several basin specific and general provincial issues are to be
addressed: PCB contanmination in northern rivers; selenium

12



30)

31)

contami nation issue in coal nmines; target |oading and acidification
nmechani smof S and N emissions, particularly in oil sands areas;
relative contributions of pesticides to surface waters from

at nospheric | oadi ng and surface runoff to surface waters are
defined, especially, but not exclusively in agricultural areas;
contam nant levels in aquatic life, particularly fish tissue needs
to be defined on a regional or basin-specific basis; the chronic
toxicity of anmbient concentrations of single or nultiple,
frequently co-occurring contamn nants needs to be defined for the
nost sensitive forns and stages of native aquatic species. This
refers in particular to pesticides, but also to other organic
conpounds such as napthemni c acids; anal ytical methods need to be
devel oped and adequate anal ytical support needs to be acquired to
guantify anbient |evels of contam nants. Pesticides are of
particul ar concern because of their w despread use in the
environment and the very dynam c nature of their narketing; and
guidelines for all designated uses are needed for all nan-nade
conpounds approved for use in Canada and whi ch have the potentia

of entering surface or groundwater. Specific hydrol ogi cal research
needs include: the mninum predictable recurrence interval between
maj or stormneeds to be defined. This has significant inplications
on the operation of reservoirs in Alberta, which require that a
flood storage pool is available to safely pass a najor flood event;
a better understandi ng of snowrelt processes is needed for the
prairies and a reliable snowmrelt nodel is required for neaningfu
flood forecast and early warning; sublimation of snow represents a
water |oss for the basin; the process needs to be understood better
and nodel ed to develop reliable water supply forecasts for Al berta.
The forecasted changes of global climate will potentially have

i mpacts on quantity and quality of surface and groundwater water
resources. This highlights the need for informati on and research
in the follow ng areas; glacier retreat needs to be researched to
determ ne at what point, under global warm ng scenarios, glaciers
woul d no |l onger contribute significantly to flows in major rivers.
More specifically, glacier wastewater in the Bow Basin has been
shown to account for 2.5 percent of the annual flow at Banff.
During | ow runoff years however, the contribution for the nonth of
August was shown to be as high as 47 percent; water supply
scenarios that could evolve fromglobal changes in climate need to
be devel oped; inplications of global clinmate changes on water
quality need to be defined; and contingency/ managenent plans need
to be devel oped. G oundwater resources: nuch basic research is
needed. An inventory of existing data is needed to identify data
gaps and produce detailed nmaps. The vulnerability of aquifers to
pol lutants from point and non-poi nt sources needs to be defined.

Exi sting inpacts (especially from non-point sources such as oil and
gas devel opnent, agriculture) should be defined. The recharge
potential of aquifers should be defined. Trans-boundary aquifers
require special attention with regard to the above points.

Water policy (eg. Comunity involvenent), Board approach to
managenent (PPWB, Mackenzie River Basin), agricultural drainage,
water quality (eg. Drinking water), agricultural inpacts, clinate
change — inpacts on water nanagenent, groundwater (quality,

i dentification).

Cunul ative inpacts of drainage and irrigation projects.

I mpacts of industrial, agriculture and donestic discharge and
runoff in regional watersheds (e.g. Lake Wnnipeg). G oundwater
contam nation. |Inpacts of forestry practices on waterways.
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3?)

33)

34)
35)

36)

37)
38)

I nstream fl ows/ needs anal ysi s-requires stream and ri pari an
habi tat and aquatic species inventories. Regional hydrol ogy
nodel i ng-requi res devel opnent of a hydrol ogy nodel to deal with
Canadi an prairie hydrol ogic processes to include frozen soi
infiltration, blowi ng snow, and variable contributing drai nage
areas. Aquifer sensitivity mapping to determi ne potential for
acqui fer contam nation. Environmental studies, e.g., effects of
devel opnents within and adjacent to streans and fish. Wetlands
eval uation- agricultural |and devel opment and conflicts with
habitat retention. Econom c studies (“costs of drainage”)-requires
soil erosion, water quality, etc. studies. Roles of wetlands in

groundwat er recharge. |Inpact of changing |and use practices on
runof f characteristics and basin yield. Inpact of agricultura
drai nage on runoff potential. Potential inpact of climate change

on glaciers in the eastern slopes of the Rocky Mpuntains.
Forecasting on the basis of snow water equival ent and soil noisture
determ nations. Application of renpte sensing technology to water
resource nanagenent. Evaporation mechani sns, accuracy of
evaporation estimtes and evaporati on suppression. Contam nation
of groundwater resources from pesticide use and industria
activities.

State of the aquatic ecosystem Monitoring contamnants —

t oxcphene, mning rel ated.

No response

Ensure the protection of groundwater sources — relationship
between fertilizer, manure and pestici de use on groundwat er
quality. Ensure the quality of surface water sources —
rel ati onship between fertilizer and pesticide use, |ivestock
management activities, tillage and erosion on surface water
quality. Inpact of inter basin water transfer and aquifer recharge
as a nmeans of providing water supplies. |Inpact of irrigation
managenent and subsurface drai nage on soil salinity and
redistribution via discharge of salts, nutrients and pestici des.
Irrigation scheduling, technology and equi pnent to ensure efficient
water use. Definition of baseflow requirenments of streans and
rivers relative to allocatable water supplies.

Ri ver water quality issues, including need to integrate water
guality and water quantity. Establishnent of site-specific
discharge limits (e.g. anmonia in wastewater). Human activity
within a watershed ultinmately determnes the water quality in that
basin. How best do you incorporate this into | and use byl aws and
regi onal plans?

No response

Effects on water resources of |and use change, eg.
Forestry/agricultural practices, drainage, road construction, etc.

How does your agency access or acquire the required research
i nformation?

1)

2)
3)
4)
5)

Wrk very closely with Alberta Environment and Al berta
Agriculture, Rood and Rural Devel opnent researchers.

No response
No response
No response

The City accesses nost of our inmmediate and short-term
i nformati on t hrough provincial governnment agencies, private testing
of local water quality, consultant reports — all on a specific need
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6)

7)
8)

10)
11)

12)

13)

14)

15)

16)
17)
18)

19)
20)
21)
22)
23)
24)
25)

26)
27)

28)
29)

30)

31)
3?)

basis. Long-termissues, planning and managenent are very rarely
addressed by provincial agencies.

AAFRD acquires information primarily through applied research
conducted by line-division staff in partnership with industry,
ot her governnment agencies, and private consultants. The departnent
al so adapts and packages information obtained fromresearch
conduct ed el sewhere for Al berta conditions.

No response

See #3.

Water License and Land Use Permt Applications. Technica
wor kshops. Traditional environnental know edge.

No response

Personal contact. Internet. Libraries. Journals.
Conf erences and wor kshops.
Personal contact. Internet. Libraries. Journals.

Conf erences and wor kshops.

By inter-agency studies mainly, with input from NHRC
Through literature published by research agencies, consultants,
etc.

Close contact with University of Saskatchewan, NHRI, CARA
Partners. Cccasionally comm ssion our own.

I n- house expertise, consultant studies, joint partnerships
with private sector groups and universities and with other federa
departments that have conplinmentary resources.

No response

No response

Thr ough sci ence advi sory comm ttee nmade up of research
agenci es.

Through magazi nes.

Consul tants. Federal Covernnent assistance.

No response

No response

Net wor ki ng with professional staff and others.

No response

Participation with other agencies. Literature
review internet. Partnerships with the University of Regina.

St akehol ders, ??7???, federal governnent agenci es.

Federal governnent, consultant reports, provincial
gover nrment s.

No response

Revi ew of literature published in scientific journals
(libraries, internet). Review of reports produced by governnent
and non-governnent agencies, prinmarily, but not exclusively, from
North America (libraries, internet. Attend professional neetings,
conf erences, workshops, seninars. Personal professional contacts.
Specific research topics are being addressed internally. Qhers
require co-operation with other agencies, including research
agenci es.

Have representati on on Board of Directors, and support from
al | agenci es.

We refer to governnent or university sources, and to NGO

Li aise with other agencies, hire consultants, use of basic
research techniques-libraries, journals, Internet, etc. Attendance
at conferences, workshops and synposi uns and revi ew of publications
in technical journals and appropriate followup wth researchers.
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33)

Federal governnent, provincial governments, consultant
reports.

34) No response

35) Per sonal communi cation. Scientific conferences, workshops,
etc. Research reports in the literature and via the internet.

36) Through technical publications, reports, industry contacts,
prof essi onal associations and their conferences, contacts in all
| evel s of government and fromuniversities.

37) No response

38) Di scussion with research scientist.

7. Identify those agencies that in your opinion have the expertise that
coul d assi st in addressing your research needs.

1) See #6.

2) No response

3) No response

4) No response

5) Al berta Environnent

6) Al berta universities, University of Saskatchewan, Montana
State University, Al berta Environnment, Al berta Health and Wl | ness,
Al berta Agriculture, Food and Rural Devel opnent, EPCOR Wt er
Services Inc., Agriculture and Agri-Food Canada, Environment
Canada, Health Canada, Statistics Canada, Al berta Irrigation
Proj ects Association, Private Consultants, Safe Drinking Water
Foundation (Dr. Hans Peterson et. al.), Al berta Research Council in
Vegreville, Cows and Fish, Intensive Livestock Wrking Goup (ILW

7) No response

8) No response

9) Envi ronment Canada. Fisheries and Cceans. |Indian Affairs
and Northern Devel opment. National Energy Board. Governnent of
the Northwest Territories. Resources WIldlife and Economic
Devel oprment. Sahtu Renewabl e Resources Boar d.

10) No response

11) DFQO.  Environment Canada. Sask. Water. OQher provincial
envi ronment departnents. Universities.

12) DFQO.  Environment Canada. Sask. Water. OQher provincial
envi ronment departnents. Universities.

13) | doubt if any one agency has all of the required experti se.
However, NHRC, CICS, EC, USACE, USGS all have sonme expertise. They
shoul d al so col | aborate with provincial operational agencies to
nmake sure the research remains focussed.

14) As in #6. Environnment Canada. Perhaps SRC, Canadi an
Research Council, Partners FOR the Saskatchewan R ver Basi n.

15) Agriculture and Agri-Food Canada, NHRI, NRCan, private sector
i ndustry groups.

16) No response

17) No response.

18) Canadian Wldlife Service, National Water Research Institute,
Sask. Water, Saskatchewan Environnent and Assessnent Mbonitoring,
Uni versity of Saskatchewan, Environnent Canada, Ducks Unlimited,
PFRA, Saskat chewan Wetl ands Conservati on Corporation, Wodl ands
Col | ege, Saskat chewan Research Council, National Research Council.

19) ?

20) Federal governnment. Provincial/???????. Consultants.

21) No response
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22)
23)

24)
25)
26)
27)

28)
29)

30)
31)
3?)
33)

34)
35)

36)

37)
38)

No response

Col | aborati ve approach by university, governnent and private
sector research interests. Research focus should be focused and
specific to particul ar managenent needs.

No response
SRC, NHRC
Envi ronment Canada, DFO

DI AND, DCE, NWRI, Mackenzie Ri ver Basin Board, Northern
Ri vers Ecosystem Initiative

No response

Uni versities, Federal research agencies, A berta Research
Counci

Ducks Unlimted, SRC, PFRA, consultants, Environnent Canada,
Uni versities, Sask Water, SERM etc.

Freshwater Institute

Nat i onal Water Research Institute, Saskatchewan Research
Council, Geol ogi cal Survey of Canada, Agriculture Canada, Ducks
Unlimted

MacKenzi e River Basin Board, Northern Rivers Ecosystem
Initiative, DI AND, DCE, NWR

No response

Universities, Agriculture and Agri-Food Canada, Research
Branch, Freshwater Institute, Fisheries and Cceans Canada.

Nat i onal Water Research Institute, Environnent Canada,
Canadi an Council of Mnisters of the Environnent, Al berta
Envi ronment, Water Environnment Association, University of Al berta

No response

Envi ronment Canada, Natural Resources Canada, Nationa
Research Council, Universities

VWhat are the inpedinents (other than resources) to ensuring that
adequate research is directed toward the water priorities that you have

identified?
1) Few peopl e involved in irrigation industry (a small voice).
2) There are nmany demands on funding sources; the difficulty in

3)

5)

6)

sorting out which problens should have priority is a conmmon
problem Sone issues require sonme initial investigation to
hi ghl i ght the exi stence of problens, which can then result in
ext ended funding. Cetting stakehol ders together to agree on areas
of concern is often difficult.

Lack of co-ordination

A co-ordinated effort. Qualified staff.

The economic “market-driven” approach to issues: i.e. The
clichéd “bottomline” thinking of governnents. Shifting of
envi ronnmental and water resource agencies fromdepartnent to
departnment and ministerial portfolio to ministerial portfolio.
Nobody has any certainty or direction at the administrative | evel
Projects initiated and not conpleted create cynicismand futility

at the local level. Even small successes would help. As it is,
good intentions and effort are squandered because of uncertainty of
direction and little political will. There are too nmany

conflicting jurisdictional interests, e.g. provinces, federal
government, rural/urban nunicipalities, irrigation districts, etc.
Lack of sufficient planning to ensure the right work is being
done. Decision makers acting on need a framework or priority
setting which provides a relative ranking of issues to guide
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7)

8)
9)

10)

11)
12)
13)

14)

15)

16)

17)
18)
19)
20)
21)
22)

23)

24)
25)

26)
27)
28)
29)

resource allocation. The extent to which the criteria reflect
society’'s interests and what they think is inportant, will be the
extent to which society is satisfied with the results. The Iack of
i nformati on sharing and co-ordinati on anobng agenci es with an
interest in water quality. The lack of water quality nmonitoring
data at different scales to deternmine the source(s) of water
quality problens. Lack of industry stakehol ders involvenent in
determ ning water issue priorities that could be used to devel op
and research framework.

Expertise (know edge) and appropriate indicator species of
ecosystem heal t h.

No response

Geol ogi cal location. No real concern about the north, as not
much devel opnent has taken place. Large nunber of water bodies in
whi ch to study.

Turf protection. Partnerships (cost sharing). Mdeling
capacity. A sound priority setting system

Accessi bl e dat abases.

Accessi bl e and conpati bl e dat abases. Technol ogy transfer

Jurisdictional conflicts. Lack of will. Failure to
recogni ze the inportance. Lack of good data. Lack of sufficient
know edge of the processes.

Too much is not locally focussed. W need direct application
results, not theory.

Turf | (jurisdiction). The differing organizational focus
anongst research groups resulting in different priorities and nodes
of work.

Response #1 — None. Response #2. Large term studies
necessary to note changes and baselines. Statistical evaluation
during design often not considered. Poorly defined goals.
Response #3. Tine: Some fundanental research is required to
address sonme of the issues adequately. Everyone needs a quick fix.
Politics: Barriers between research groups, w thin and between
or gani zat i ons.

No response

Conmruni cation, infrastructure, profile, facilities.

Apat hy

Very inportant. Manpower and resources.

Covernment priorities. Distribution of resources.

Lack of resources ($) far outwei ghs any other inpedinent.

Di stant second is a reluctance of federal scientists to truly work
wi th other non-federal, non-university researchers.

Lack of clear understanding of research requirenents.
Failure to identify | eaders and accountability sectors for
undertaking. Failure to define the appropriate institutiona
framework to nanage the undert aki ngs.

No response

Economi ¢ and social (small and large “p” politics) often
divert attention away from causes and |ong term sol utions and
t owar ds expedi ent sol uti ons.

Spatial, area of responsibility vast

No response

| nadequat e data. Appropriate conp8ter nodels.

Fundi ng. Specialised staff cannot be dedicated to specific
i ssues only. Lack of adequately equipped research facilities.
Research needs require expertise in diverse areas, sone areas of
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0.

30)

31)

3?)

33)

35)
36)

37)
38)

expertise may not be available internally and tinme constraints
exi st because of the urgency of obtaining answers. However, sone
i mpedi ments are science-based. Difficulties exist in evaluating
the significance of ‘subtle’ inpacts fromdiffuse (e.g. |and-use)
or even point source inpacts. |Insufficient data to capture |ong-
termvariability in water resources (hydrol ogy, chem stry, and
bi ol ogy) conplicate the assessnent of current inpacts as well as
the prediction of future inpacts; and many researchers are
unwilling to conmt to directed, problemoriented research

Expertise, denographics, weak |ink between policy decision
maki ng and sci ence, |ack of awareness/priority setting,
organi zati onal structure.

Political will. Interest of corporations and other big
pl ayers

Insufficient interaction between researchers and
practitioners. Need inproved comunications with other resource
nmanagenent agenci es. Mandate questions-whi ch agenci es shoul d do
t he work?

No response

| nadequat e conmuni cation and consul tati on between governnent
agencies and other interested parties can inpede research. Changes
in CGovernnent policy may necessitate a shift in research priorities
fromtine to tinme. Because we deal with environnental issues, sone
of our research areas require long-termconmtnents. Lack of a
long-termconmitnment to a research project can negatively effect
the applicability of research results.

Identification of specific research requirenents.

Lack of site-specific know edge/criteria. Lack of sharing of
i nformation (too long a process for publication of research
findi ngs).

Logi stics of accessing renote sites.

Di sconnect between researchers and operational units.
University “research” is not always original, government research
is too short term

In which of the Provinces or Territories does your organi zation focus
its mandat e?

1)
2)

Al berta

Primarily the Ednmonton region, but our nandate now has us
running water utilities or investigating water system probl ens
across Al berta and the rest of Wstern Canada

Speci fic Saskatoon — Al berta and Saskat chewan, organization —
all provinces.

Western Canada, primarily Saskat chewan.

Al berta

Al berta

W are a national facility.

Al berta

Sahtu settlenment region of the Northwest Territories.
Prairies, NW (Nunavit)

Saskat chewan

Saskat chewan

Mani t oba

Saskat chewan

Prairie provinces and B.C. Peace R ver region.
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10.

16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)

Response #1. Al berta. Response #2. Al berta. Response #3.
Al berta first, but the focus is gl obal

Prairie and Northern Region
Saskat chewan

Saskat chewan

Nunavi t

Mani t oba. However, national exposure is also present.
Saskat chewan, Northwest Territories
Mani t oba

Prairies

Saskat chewan

Nunavi t

NWI

Al berta

Al berta

Saskat chewan

Mani t oba

Saskat chewan

NWI

Mani t oba

Mani t oba

Al berta

Nort hwest Territories
Western Provinces

Pl ease identify your affiliation: Federal Government, Provincial
Covernment, Consultant, Business (pl ease specify type of business),
Muni ci pal CGovernment, Acadenic/ University, NGO (pl ease specify area of
interest), Qher (please specify.

1)
2)

10)
11)
12)
13)
14)
15)
16)

17)
18)

Provi nci al Gover nnent

EPCOR is a Power/Water/ Gas Uility, which is set up as a
separate corporation with a separate Board, and able to do work
outside of the parent municipality, but is still wholly owned by
the Gty of Ednonton (as the single sharehol der).

Federal Governnent
Federal Governnent
Muni ci pal gover nnent
Provi nci al Gover nnment
Federal Governnent
Muni ci pal Gover nnent

We are an institute of Public Governnent set up under the
Sahtu Dene Metis Conprehensive Land O ai m Agreenent and procl ai ned
under the Mackenzie Vall ey Resource Management Act.

Federal Governnent

Provi nci al Gover nnent

Provi nci al Gover nnent

Provi nci al Gover nnent

NGO — river valley

Federal Governnent

Response #1. Provincial Covernnent Response #2 — None.
Response #3. Oher — Crown Corporation.

Federal Government

NGO, Wirld Bi osphere Reserve
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19) Muni ci pal Gover nnent

20) Territorial Covernment.

21) Acadeni ¢/ Uni versity

22) Provi nci al Governnent (Drown Corporation, Academ c/University
— U of S Engineering

23) Provi nci al governnent.

24) Acadeni ¢/ Uni versity

25) Muni ci pal Gover nnent

26) Sel f - Gover nment Nunavit Board

27) GN\WI

28) Muni ci pal Gover nnent

29) Provi nci al Gover nment

30) NGO

31) NGO — Gener al

32) Provi nci al gover nment

33) Q her — GN\NT

34) Provi nci al Gover nment

35) Provi nci al Gover nnent

36) Muni ci pal gover nment .

37) Federal Covernnent — Parks Canada

38) Consul t ant

11. What is the predom nant area of expertise in your agency? (engineer,
bi ol ogi st, hydrol ogi st, etc.)?

1) Irrigation Engineering

2) Qur conpany has expertise in engineering, chemstry, and
m cr obi ol ogy.

3) Engi neer

4) Agronony/ soil science/ water

5) Muni ci pal water and wastewater treatnent and operation
(chem stry and engi neering), parks, land planning, public health.

6) In discussion with Richard Kellow it was suggested names of

appropriate contact people should be included. Use the sane
address as for R David Neilson |listed above. Biologist —Sandra
Cooke, Data integration and information devel opment — Tim Martin,
Econonmics — Tamara Lewi s, Hydrol ogy/Irrigation — David

Nei | son/ Wal |y Chi nn, Engineering — Murray Tenove, Hydro geol ogy —
John Rodvang, Cdimatol ogy — Peter Dzi kowski, Soil Science — Leon
Mar ci ak, Rod Bennett, Technol ogy Transfer Agents — Carol Bettac,
Land managenent/ croppi ng practice/nutrient managenent/pesticide
chem stry and application/ plant genetics — Dan Heaney, Ani nal
managenent — Dal e Engstrom

7) Ecol ogi sts

8) Engi neeri ng

9) Envi ronment al Engi neer, Land/ Resource CGeographer.
10) Bi ol ogi st

11) Bi ol ogi sts. Conservation Oficers. Engineers.
12) Ecol ogi sts. Conservation Oficers. Engineers.
13) Engi neeri ng, hydrol ogy

14) Pl anner s/ bi ol ogi sts/ education

15) Engi neer
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16)

17)
18)
19)
20)
21)

22)
23)
24)
25)

26)
27)
28)
29)
30)
31)
32)
33)
34)

35)
36)
37)

38)

Response #1. M sub-area-chemni cal analysis. Response #2.
I ndustrial Chemist. Response #3. Engineering, water chemstry.

No response

Project support — infrastructure.

Engi neer

Toxol ogi st, bi ol ogi st, engi neering.

I nterdisciplinary including engineers, social and natural
scientists. (Hydrol ogi st, geographers, anthropol ogist, zool ogi st,
bi ol ogi st) .

Ecol ogi st, sone climatol ogy, hydrol ogy, geonorphol ogy.

Engi neer s/ non- pr of essi ona

Agricul tural engineering

The City of Regina addresses a wide range of topics. This
response is fromthe Minicipal Engi neering Department.

Engi neer, scienti st

Renewabl e and on-renewabl e resource managemnent

Engi neer, hydrol ogi st, cheni st

Engi neers, hydrol ogi sts, biol ogists, hydrogeol ogi sts.

Mul ti di sciplinary

Cormmuni cat i on

Engi neering, water resource nmanagenent, hydrol ogy, agrol ogy.
Renewabl e & Non- Renewabl e Resour ce Managenent

The naj or areas of expertise held by staff in our agency
i ncl ude |imol ogy, biology, plant and ani mal ecol ogy, botany,
groundwat er hydrol ogy, geol ogy, entonol ogy, and zool ogy.

Agronom st, Agricultural Engineer
Engi neers.

1 Biologist on staff, 3 full time, 2 seasonal wardens
(performresearch tech. Functions as part of job duties).

WAt er resources engi neering and pl anni ng.

12. Pl ease identify research interests or areas of concern not captured in
t he precedi ng questions.

1)
2)

3)
4)

6)

7)

9)

N A

There is a need to try and co-ordi nate action plans for
i mprovenent with all of the stakehol ders involved (federal
provincial, industry, agriculture, environment, health, NGOs, etc.)
because solutions to many of the problenms will require co-operative
efforts to mnimze inpacts.

Wet | ands and greenhouse gas bal ance. Biodiversity in water
bodi es.

No response

By pelicans, cormorants, waterfow , raptors, shorebirds.

Envi ronnment al | y sustai nabl e agriculture, of which water
quality is a subsidiary benefit. Pesticides guidelines
devel opment. Research and test the methodol ogy for conparing
Al berta’s level of pollution to national and internationa
conpetitors.

No response

No response

Qur Board is the regulatory authority to issue, amend and
suspend water licenses and |land use permits in the Sahtu regi on of
the Northwest Territories. In doing so, we require applicants to
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10)

11)

12)

gather information in their applications for a water |icense or
land use pernit that will lessen or elimnate the inpact to the
environment. Not all information that we require can be supplied
by the applicant as it is not cost effective for themto do any
research. Background data on water bodies in the Sahtu Region is
non-exi stent. This data would benefit us by allow ng our Board to
determine if there will be any cumul ative inpacts or to determ ne
the level in which to restore the area.

Early warning systens. Wetland renediation. Aquatic
bi odi versity. Aquatic exotica. Pollution prevention. Cumulative
effects. Predictive/integrative nodels. SCE — aquatic reparting.

Mappi ng program for inportant aquatic habitats; Good Spirit,
Turtle, Rafferty and Candl e. Devel opnent of a strategy to nonitor
ecol ogical integrity by watershed. Status of invertebrates in the
Sout h Saskatchewan River. Assessnent of potential to further
devel op the conmercial fishery. Conparative study of two streans
in Cypress Hills with and without exotic introductions to determ ne
effect on vertebrate and invertebrate assenbl ages. Refine
tetracycline process to validate stocking success, and
contributions to species recruitnment. Devel opment and verification
of techniques for rapid biological assessnent of ecol ogical affects
i n aquatic ecosystens.

Aquatic Ecosystem C assification: There are sone nodel s
avai l abl e to describe sonme features and functions of some aquatic
ecosystens such as wetlands and ganefi sh-bearing waters. What is
required for long term managenent are nodel s whi ch address:
ecol ogi cal structures and functions of the aquatic system (e.g.
physi cal aquatic habitat, benthic structure and functions, nutrient
and material processing, biodiversity, etc.) as has been done for
the terrestrial ecosystem addresses whol e ecosystem and not j ust
singl e species or single water uses; addresses ecol ogical features
of various scales (niche, site, waterbody, watershed, basin etc.);
addresses the interrel ationships of aquatic and terrestri al
ecosystens. Riparian Area Managenent Quidelines. There is a
sufficient body of scientific literature to justify the
conservation and protection of riparian areas but considerabl e
controversy over the physical dinmensions of the riparian area that
needs to be protected or managed to sustain ecol ogical structure
and function of this ecotone and its associated aquatic
ecosystens. There are sound nodels to define the physica
boundaries of riparian areas to achieve particul ar uses or val ues
but nodel s defining the boundari es so that whol e ecol ogi cal val ues
and functions are sustained remains to be devel oped. There is also
consi derabl e debate over the types and extent of resource harvest
or land use activities which could be considered allowable within
riparian areas w thout significantly inpairing ecol ogica
functions. There is also the need to address riparian areas at
various scales fromniche to watershed/ basin since the inpacts of
damagi ng riparian areas is cunulative. Particular attention needs
to be given to headwater and intermttent streans and wetl ands
because of their relatively nore significant role in influencing
t he physical, chem cal and biological quality of |ower portions of
wat er sheds. M ni num Fl ow and El evation Criteria. There is much
expertise and well devel oped nanagenent criteria available to
manage water flows and wat erbody surface el evations to neet
specific water/land use needs or to control/prevent flooding.
There is, however, very little know edge or managenent activity
related to mai ntenance of precise water flows/elevations which are
required to sustain properly functioning aquatic ecosystens,
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ri parian areas, or floodplains. There are nodels avail able for
determi ning the mnimumflow requirenments for various fisheries but
few which deal with sustaining the conplex array of ecol ogica
functions of lentic and lotic ecosystens, or which address concerns
related to various scales (e.g. niche, site, waterbody, watershed,
basi ns.)

13) Met hod of assessing flood risk. Perhaps we put too much
faith in | og-paper and should be | ooking at the problemfromthe
causal side. Perhaps sonme nore research could be done on the
underlying theories to determne validity for extreme val ue

anal ysi s.

14) The basis of support is the comunity. Wat do they know?
Beli eve? Anything that hel ps provide information on this is
useful .

15) No coment.

16) Response #1. None Response #2. Biodiversity. Nutrient and
carbon budgets. Sustainable |and use. Response #3. Ice
managenent. Water treatnent residual managenent. Sl udge
dewatering. |Iron, manganese and sul phate renoval from groundwat er

supplies. Discharge dispersion nodels and proper river sanpling.
Re-circul ating water treatnent systens for aquaculture.

17) No response

18) How to deal with scientific uncertainty within the need to
nmake conpl ex managenent decisions. |ssue identification at
public/land user level within the conmunity.

19) No response

20) No response

21) We are doing a serious work in applying systens viewto the

managenent of water resources (mathematical nodeling — sinulation
and optinisation; decision support systens devel opnent).

22) No response

23) Perhaps attention to a new approach to water nanagenent in
the future (new institutional mechani snms, partnerships, etc.) as a
way of doi ng busi ness deserves the focus of attention. Research
requirements would flow fromthis new direction.

24) Air quality, agricultural systens

25) No response

26) At mospheric fallout in Arctic

27) No response

28) How to reduce the pollution in the river systen? Pollution
t radi ng.

29) Fol I owi ng i ssues are already bei ng addressed as part of

provincial or federal government prograns or are energing i ssues:
aquatic biodiversity, occurrence and significant of hornones and

drugs in wastewaters and receiving waters, cyanotoxins in surface
water: control and nanagenent, and G ardia, cryptosporidi um and

ot her pat hogens in surface waters: control and nanagenent.

30) Conmruni cati ons/ Educati on; need for outreach and information
di ssem nation; mentoring for water managenent professionals.
31) Pesticide run-off (urban and rural, especially on the topic

of suspected endocrine disrupters) - Drinking water issues
(chlorination by-products) and especially Flouridation inpacts.

32) None
33) No response
34) No response
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35) Local and area wi de surface drai nage — economnmic feasibility
and down streaminpacts. Integrated Watershed Managenent.

36) Har noni zati on of provincial and federal water rel ated
regul ati ons and the communi cation of issues and resol utions of
i ssues to nunicipalities.

37) I mpact of river travellers on water quality, habitat quality.

38) Trans boundary issues, conmuni cation of research findings
climat e change

G \ common\ par t ner s\ nhri wor k\ quest 1b
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