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Summary of Peer Review to Date

In the fall of 2005, the proposed Cataraqui Source Protection (SP) Area and the
proposed Mississippi-Rideau and Quinte Source Protection Regions worked together to
form a joint team for peer review of their conceptual water budget reports. The purpose

of working together was to learn from each other and to have an efficient process with
shared resources. The three SP Area/Regions are shown below in Figure 1.
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A “Water Budget Peer Review Team Terms of Reference” was developed based on the
Province’s “Peer Review Interim Direction Version 2.0". The Terms of Reference
outlined a statement of work for the peer review team including the purpose and

overview of the process, roles and responsibilities, and logistical information. The Terms

of Reference were distributed to members of the peer review team and to provincial
representatives for review and feedback. Several revisions of the Terms of Reference
have occurred since then.

The six member core peer review team was chosen by staff from the three SP Region’s
based on the person’s expertise and local knowledge. The members of the core peer
review team are listed below in Table 1.

In addition, the peer review meetings were attended by representatives from the Ministry
of Natural Resources, Conservation Ontario, and neighbouring Source Protection
Regions including South Nation/Raisin Source Protection Region and the proposed
Trent Source Protection Region.
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Table 1 Members of the Peer Review Team

Name Expertise Affiliation
Dr. W.E. Watt Surface Water Professor Emeritus, Queen’s University
Bill Hogg Climate Retired from Environment Canada

Dr. Michel Robin

Hydrogeology, Academic

Professor, University of Ottawa

Dr. K. Novakowski

Hydrogeology, Academic

Professor, Queen’s University

Darin Burr

Hydrogeology, Consultant

Dillon Consulting

Michel Kearney

Infrastructure Planning

City of Ottawa

Seven peer review meetings were held between March and December 2006. Three of
the meetings were focused on the Mississippi-Rideau SP Region and the Quinte SP
Region and two meetings were focused on the Cataraqui SP Area. At each meeting,

presentations were given by the focus Area/Region on their work to date. The minutes
from these meetings are given in Appendix A. A summary of the meetings is given

below in Table 2.

Table 2 Schedule of Peer Review Meetings

Meeting Date Time Purpose of Meeting Status
Meeting #1 | March 10, 2006 10am-3pm | Introduction to Peer Review Process | Complete
Quinte Conceptual Water Budget
Meeting #2 | April 21, 2006 10am-3pm | Presentation by Jennifer Havelock of | Complete
Conservation Ontario
Cataraqui Conceptual Water Budget
Meeting #3 | May 26, 2006 10am-3pm | Mississippi-Rideau Conceptual Complete
Water Budget
Meeting #4 | June 16, 2006 10am-3pm | Quinte Conceptual Water Budget Complete
Meeting #5 | September 26, 10am-3pm | Cataraqui & Mississippi-Rideau Complete
2006 Conceptual Water Budgets
Meeting #6 | November 3, 10am-3pm | Quinte Conceptual Water Budget Complete
2006 (final draft). Tier 1 Water Budget
proposal.
Meeting #7 | December 15, 10am-3pm | Mississippi-Rideau - Conceptual Complete
2006 Water Budget (final draft). Cataraqui
— status update.

All the peer review meetings are held at the offices of the Cataraqui Region Conservation Authority
except the December 15, 2006 meeting, which was held at Rideau Valley Conservation Authority.
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Conceptual water budget reports were distributed by the focus Region to the peer review
team prior to each meeting. Quinte has distributed three versions of their report (March
2006, June 2006, and November 2006), Cataraqui has distributed two versions (April
2006, and September 2006), and Mississippi-Rideau has distributed three versions (May
2006, September 2006, and December 2006), plus a point-form methodology handed
out at the second meeting.

Peer reviewers were asked to provide written comments on the reports. Verbal
comments were also recorded during meetings. Comments were provided by either
inserting them directly into the Word document, by emailing them to the peer review

leader, or verbally during discussions over the telephone and at peer review meetings.
Comments were entered into a peer review database, which has been developed to
track comments, associated responses by the relevant Area/ Region(s), the required

action, and action date. A copy of this database can be found in Appendix B.

Status Update for Quinte

As of January 2007, Quinte Conservation has completed their peer review and is
submitting their Final Draft Conceptual Understanding report (January 2007). The report
has been completed with peer review comments incorporated from March through
December 2006 have been entered into the database. The list of attached appendices is
given below:

Appendix Name Components
Appendix A Agendas and Minutes Meeting #1 Agenda & Minutes
Meeting #2 Agenda & Minutes
Meeting #3 Agenda & Minutes
Meeting #4 Agenda & Minutes
Meeting #5 Agenda & Minutes
Meeting #6 Agenda & Minutes
Meeting #7 Agenda & Minutes (DRAFT)

Appendix B Peer Review Record Includes Snapshot Report of database containing
comments from peer reviewers.
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Appendix “A”

Peer Review Minutes



Cataraqui / Mississippi-Rideau / Quinte
Sour ce Protection Regions
WATER BUDGET PEER REVIEW TEAM

| naugural Meeting - M ar ch 10, 2006

Cataraqui Region Conservation Authority Office

Kingston, ON

Telephone: (613) 546-4228

Minutes of March 10, 2006 meeting between CatarBeggion Conservation
Authority (CRCA), Mississippi Valley and Rideau &t Conservation
Authorities (M-R), Quinte Conservation (QC) soupretection regions and the
Water Budget Peer Review Teaheld at the CRCA administration office.

CRCA Staff Present:

M-R Staff Present:

QC Staff Present:

South Nation CA and Raisin
Region CA Staff Present:

Trent Conservation Coalition
Staff Present:

Peer Review Team Present:

Rob McRae; SWP Project Mangggan
Watt; SWP Engineer, Sheri Burke; Water
Resources Technician,

Sean Sterling; Intera Enginegrin
Hydrogeologist, Sobhalatha Kunjikutty;
SWPP Engineer, Karyn Cornfield; Water
Resources Engineer, Ferdous Ahmed; Sr.
Water Resources Engineer

Bryon Keene; Water Resourcesrieegi
Mark Boone; Hydrogeologist, Julie
Schulenburg; Surface Water Specialist

Anne-Marie Chapman;datd:ngineer

Ali Sajid; Water Resources Eegin

Ed Watt; Queen’s U Hygdrst, Bill Hogg;
Climatologist Ex-Environment Canada,
Michel Robin; U of Ottawa Prof. of
Hydrogeology, Darin Burr; Dillon
Consulting Hydrogeologist, Michael
Garraway ; MNR, Rob Brown; MNR Water
Budget Project Analyst



Handouts: Agenda with a map on the reverse, Water
Budget Peer Review Team Draft Terms of
Reference (Feb 2006), 5 QC GIS maps, M-R
GIS maps
1) Welcome
Rob McRae called the meeting to order at 10:05 a.m.

2) Introductions

Introductions were done around the table eachsgt#itieir name, position and what
organization they represent. An attendance shastpassed around.

3) Method of Review (three regions)

Rob McRae presented options on the style of prangsdhat can be followed for the
Peer Review Team meetings. He recommended a casgahic style that allows for
flexibility during meetings, meaning everythingaaioes not have to be run through the
Chair. All present agreed with this casual-orgatyte of proceedings.

4) Review of the Terms of Reference (TOR)

Rob McRae presented a slide show reviewing thesgpalpose, considerations, and a
map of the three regions, the process and thediwfinleliverables for the Water Budget
Peer Review. The duration of the conceptual WRtelget work and review runs from
January 2006 to June 2006. The numerical Wateg@&udork and review is anticipated
to run from July 2006 into 2007 and beyond.

Michael Garraway was concerned with the term “Iqudr review team” in the Terms of
Reference (TOR). He indicated that his concerntasslocal peer reviewers should not
review the peer review team. The review of the&Budget should come from experts
in the discipline and the reviewers should corsishe core peer review team. In
addition, decisions being made at the individuarpeview (local team) meetings of the
three regions may differ from the core peer revieams. Mark Boone indicated that this
was a suggestion made by the group to deal withatige geographic area and
inconvenience of people traveling for meetings.wieer the wording local peer review
team may not be appropriate and maybe it shoultibsory group instead. Michel
Robin asked that the review process with locatese review teams be explained. Core
Team will pull in the appropriate local people teehwhen focusing on the various
watershed regions. In response to Michael Garraxayncerns Bryon Keene explained
that there will not be separate meetings betweertoital peer reviewers and the core
peer review team as they will be meeting togetfdre reason for the local assistance is
to add local knowledge to the core peer review outlgardening the meeting with too
many local representatives. The idea of chandirgdrm “local peer review teams” in
the TOR was discussed. A consensus was madéthtdrin should be changed to



“local assistant” as a way to describe the losalcore peer review team. Rob McRae
stated that in response to this change the TORhedh to be updated to embrace this
change.

Sean Sterling asked about the scheduling of therpeewer meeting. Mark Boone
explained that the first meeting today is only mitial introductory meeting of the draft
conceptual Water Budget and that there will be lagromeeting later on for the review of
the final product. Rob McRae questioned that pgest®meetings per region outlined in
the TOR is too few a number and 9 is too many. hisléd Garraway mentioned that he
sees this process as an on-going, value addeaoatiduous process. Karyn Cornfield
asked whether the schedule in the TOR is realistazch (Quinte), April (CRCA), and
May (M-R). Michel Robin agreed that this procesgieractive and there should be
some lead time given to reviewers of a couple afksdo review. After some discussion
Rob McRae summed up the idea that the Peer ReveamTan aim to meet monthly
May to August taking into account summer vacatwith a total of 6 meetings. He
guestioned whether it would be useful to have &topthe day to focus each meeting.
Ed Watt indicated that to start out by backingaifthe first meeting was not a good idea
and could lead to a slippery slope. People respettér with deadlines in place. After
some discussion it was decided that a time scaleaich region should be specified in the
TOR.

Ed Watt suggested a change in Section 2.1 of the. Ti®Section 2.1 he suggested the
word climate be added after “A conceptual undeditanof the geology,” and before
“hydrogeology” on line 3 and 4. Michel Robin giggted a change in Section 7.1 of the
TOR. In the box on page 6 add the aspect of theshuprocess in thé"Sullet point

under “Description of Hydrologic Features and Psses”.

ACTION: Peer Review Leadersto revisethe TOR document for circulation to the
Team and adoption at the next meeting.

5) Provincial Perspective — Mike Garraway

Michael Garraway from MNR presented an overviewhefDraft Water Budget
Guidance Document; the process, the trends, aneléhgents of the conceptual
understanding of the Water Budget vs. WatershedaCtexization. He reported that the
guidance document is to be used only as a guitierelis a new guidance document that
is under review. There are questions that ne&e tanswered by each region as the
answers will be different. Some questions thatdaadt with in the new version are

1) Is the water from a large water body?

2) What is the required level of modeling?

3) Are both groundwater and surface water modelingleg¢®

4) Are there water quality threats that need modeling?

MNR hopes that the new Water Budget Guidance dontim#l be finalized by April.
MNR hopes to have the second reading of the CleateiAct completed in April. The



SWPP schedule is to complete the Water Budget et 2008 to 2009 and to put the
plan into place in 2009 to 2010.

Rob McRae posed a question to Michael Garrawayreiee an option to group stream
into study areas and having sub-documents? EdaNattered by stating that one would
have to look at the water systems. You can splibuihave a number of documents, but
there will be overlap. One could have a singleusioent for a particular topic, e.g.
climate, as it is the same for all sub-watershedigs. Could also tack on other regions
to these documents that overlap regions e.g. cimBill Hogg agreed that all 3 regions
should have the same document for overlapping $opig. climate. Bill will forward a
website address of Forestry Canada to everyoreeas are climate maps that can be
used by the 3 regions.

Michel Robin asked how the reviewers should commegérding the function of
circulations to the team, it was agreed that iterosld be circulated via email (MS Word
text) and hardcopy (11 x 17 inch maps), with thegtde use of an FTP site as a
supplement. He also indicated that the reviewenslishtake at least two weeks to review
the Water Budget documents. Comments on the Wacdrdent are to be made using
either Track Changes or Comments as directed biP¢lee Review Leaders at the time of
circulation. Comments should be prepared prighéomeeting collected in one
document and shared so that the comments can desde] at the next meeting. At the
meeting each comment should be addressed anddhierddikes the final decision.
Michael Garraway stated that he or Rob Brown weltthe Provincial representative
present at the Peer Review Team meetings.

ACTION: M-R staff to confirm their ability to post items for theteam on the RVCA
FTP site.

ACTION: Peer Review L eadersto update Ter ms of Referenceto reflect circulation
and comment methods.

6) Quinte Conservation Conceptual Water Budget to Rabescussion

Rob McRae handed over the Chair to Quinte ConservaBryon Keene presented an
overview of the surface water components of thed€ptual Water Budget document
that Waterloo Hydrologic Inc. prepared for QC. &t of 5 GIS maps of the Quinte
region was handed out to the group at the meehddgBayon Keene and Mark Boone
explained their contents. The surface water coraptsnof the water budget explained
were precipitation, runoff and evapotranspiratidhark Boone reported that the annual
precipitation map was developed using data fromaté stations classified as World
Meteorological Organization (WMO) or level A. BHlogg indicated that we are
depriving ourselves by not using all stations &sdhmay be good data from other
stations as well. However, he indicated that tgping should be done together for all
three regions (perhaps by also including the R&&igion as well) as opposed to each



individual conservation authority doing their owmapping. Ed Watt suggested adding
isolines to the precipitation maps (800, 900, antb®0 mm/yr) as Quebec has done.
Bill Hogg suggested that the GIS technicians framthree regions be consistent in
mapping. In addition, Bill Hogg and Michael Gareywmentioned that temperature
maps should be displayed using annual extreme teypes even if the federal
temperature maps use annual mean. The last 36 gkdata, e.g. temperatures, flows,
etc., should be analyzed at 5 year intervals amchalovalues and departures from the
norm (lows and highs) should be looked at to explang-term trends, e.g. dry vs. wet
years. Ed Watt stated that using annual meansasoEment Canada has done for over
25 years may be a good start and may be good eroutie effort. He indicated that
new climate stations may not give better data thidrstations, therefore all stations and
their data should be considered.

Rob McRae announced a break for lunch. The meataggreconvened at 12:38 PM.

Bryon Keene continued to present the surface veat@ponents of the Water Budget.

He reported that he is looking for guidance onptaeess from the reviewers in the room
as he explains what Waterloo Hydrologic Incorpatdi#&/Hl) has prepared. Presented
annual numbers, low flow periods, and monthly/athcbhanges e.g. average precipitation
and low and high precipitation. Precipitation awapotranspiration is given while the
surplus is then determined as water may be mown@fithe watershed. To describe
where this water goes three components were arthlyaed cover, slope, permeability
(soil type) with three classes describing low / raed/ high resulted in 27 different
permutations. Comment from the reviewers was tBggrtable 4 and that some classes
are not represented, e.g. vegetation cover, ael 3alvas described by a reviewer as not
having good scientific justification as it is bag®ttially on personal judgment. He
identified that QC is open to comments as tabkedsimple representation.

He continued by describing the map in Section I6aB tised data from the Southern
Ontario Hydrogeology Study by Singer on how muchewss lost in evapotranspiration.
A decision issued on the definition of base flowd arhat is measured at the gauge.
Further, the term ground water recharge was discuasd how best to determine what
component of the flow measurement at the gaugmisng water discharge. Ed Watt
identified that the term baseflow separation isaumurate to use here as baseflow is
defined as including both long term surface stomagk groundwater discharge. He
continues to explain that the Baseflow Index (Bk&s developed by UK Institute of
Hydrology, it is a monthly index. Ideally dailyofivs should be used to describe flows,
not monthly. Ed Watt defined runoff as what is swead at the stream gauge. Michel
Robin asked what the scale was in the graph inose6t2 and suggested QC to use a
smaller geographic scale and time scale. Perhigygascale is acceptable for now and
some areas should be looked at a smaller scaleeviinere are seasonal shortages. Darin
Burr commented on the use of shallow recharge agdrBKeene that there is also a
deeper aquifer that is not potable and not welleustbod since most wells are completed
in the upper aquifer.



Darin Burr suggested identifying areas in the redlat are sensitive to long term
impacts and that this could be answered at theoggacale. Mark Boone’s response
was that none of the geographical areas are isiotate one needs to quantify how to
identify the geologic boundaries. Mark Boone ssgge that QC could use the
hydrographs from the Provincial Groundwater MonitgNetwork (PGMN) wells to

help scientifically justify the groundwater rechargpmponent of the Water Budget by
correlating groundwater recharge with precipitagwents. Bill Hogg suggested the use
of existing climate station data instead of settipgnore precipitation gauges.

Bryon Keene continued by describing Section 6.%etélof the conceptual Water Budget
document. Since evapotranspiration was not meaflilddogg mentioned that there
should be some calculations in the table to confirenestimated values.

Bryon Keene indicated that historic documents, llgira Report, could be used, but Bill
Hogg mentioned that this may not help answer trestpons on what and where are the
stressors over the long term. To calculate evapepiration using temperature Bill
Hogg suggested QC use the Thornthwaite formulah Boyon Keene and Mark Boone
indicated that QC has asked Environment Canadeotode evapotranspiration data for
the QC watershed. Bill Hogg suggested that Enwiremt Canada’s model of
evapotranspiration is worthwhile to use becausedrporates mean monthly
temperatures, snow, and elevation. He furthertifled that QC should not worry about
the soil moisture holding capacities as in his eignee it does not make a significant
difference to the end result. Ed Watt talked almatieling evapotranspiration and
simulations. Karyn Cornfield stated that AgricuéilCanada has data available on water
holding capacity of soils. Ali Sajid from Trent Csmrvation Coalition (TCC) stated that
their Peer Review Team encouraged TCC to use Peformanla as opposed to the
Thornthwaite formula. Bill Hogg highly recommenalsing the Thornthwaite formula.
As the data required is readily available, whichas the case for Penman.

Bryon Keene asked Mark Boone to discuss the groatelvgection of conceptual Water
Budget. Mark Boone referred to Section 6.6 ofdbeceptual Water Budge document
prepared by Waterloo Hydrologic Inc. Ed Watt comied to leave off the decimal
places for readers to recognize the uncertaintggmumbers. Mark continued by
explaining table 4 and 5 and stated that similathodology is found in MOE guidelines
(1995) for the determination of ground water regeaBill Hogg suggested describing
the rational for partitioning in this section oktdocument, e.g. examining the gauge. Ali
Sajid from TCC listed 3 approaches available tesifg evapotranspiration: Ontario
Ministry of Agriculture and Food (OMAF), Ministryfd ransportation of Ontario

(MTO), and International Standard Classificatidte reported that no classification has
been chosen for TCC’s purpose and suggests thastiiof the Environment (MOE)
classification is most suitable. Ed Watt suggesteking at what others have used in
literature and instead of using low / medium / highvegetation cover perhaps QC can
use classes 1, 2, and 3. Ed mentioned a refefenckassifying vegetation called Chow
(1964) Handbook of Hydrology. Mark Boone explairieel groundwater in flows / out



flows where WHI looked at groundwater gradientoasmwatershed boundaries, Michel
Robin explained that it is integrated flux thapresented in table 7. Ed Watt's comment
was that usually net influx and outflux is usedtadies and should be used in table 7.
Mark Boone continued by explaining the map of tladertable gradients.

Bryon Keene asked the peer reviewers to advise iQ@aditioning where water goes and
on the questions that the conceptual water budiist aaryn Cornfield suggested that
only a simple model can be used in areas with Isey low population densities, and
large water supplies. Mark Boone agreed. Darirr Bdded to this discussion by stating
that when considering simple models QC should cansvhen future growth will occur
in these low density populated areas. Michel Rbisid a couple of points to make. The
first point was that he felt that the diagrams wgwed in their detail, but could use GIS
to create a simple model to depict vulnerable aoses pixel by pixel basis. This model
can analyze vulnerable areas by tweaking the ptatign, etc. to consider seasonal
changes. Michel has a report that uses this teabrfrgm a study done at the University
of Ottawa, which he can send to the group. Thersgpoint Michele made was that
potential loading should estimate water qualityt tedoeing returned. Ed Watt had a
guestion as to how extreme of an event will QCingheir water budget modeling.
Michel Robin suggested using theé"8ercentile of the year to see how responsive the
system can be. This technique is also explainglaeiiJ of Ottawa report he mentioned
earlier. Michel suggested that the next step Q@ilshake is to examine the sensitivity
of the model. Bryon Keene mentioned that QC walihe up with some stressors for the
next step on the review.

The position of Chair was returned to Rob McRae.

7) Other Business

Rob McRae had an administrative point to make. 3hegions had previously decided
to evenly share the costs of the process of theMBatdget Peer Review. QC will act as
the “bank” and anyone else will pay QC later orobRisked everyone associated with
the peer review process to please keep track ofdbsts (travel costs, per diems as
negotiated) and to direct any invoices to Keithldajor processing. Invoices should be
submitted after each meeting. He identified treatill give out Keith Taylor’'s e-mail
address lateikfalyor@quinteconservation.ka

8) Next Meeting

Rob McRae opened the floor for the discussion acéimo hold the next meeting. Sean
Watt updated that CRCA is ready for a peer reviéther conceptual Water Budget in
March. Karyn Cornfield updated that M-R can bedsefor a peer review of their
conceptual Water Budget in May.

By next meeting Bill Hogg stated that he would ltkesee point form comments along
the way and would like to see an overview of theceptual Water Budget e.g.



objectives, methodology, etc. by region from the¢hseparate regions. Ed Watt added
that he would like to see a 1 page summary of évapspiration mean annual runoff
(partition of what came from runoff) and the ramdealues for the three regions to
determine the variability from one extreme to tileeo. Michel Robin suggested to do a
gualitative assessment of the certainty in a tii@at or geographically. Ali Sajid
suggested doing a sub-watershed comparison offrandfSobhalatha Kunjikutty
suggested to also doing a comparison on climatdh&atha handed out GIS maps of
the M-R region on temperature, precipitation, evepwspiration. In response to the M-R
maps Bill Hogg and Michel Robin were concerned alloe variability and uncertainly
of the data that should be noted in the mapsgéegation was not taken into account in
the evapotranspiration map. Ed Watt stated thainna@nual should not be used and
would like to see the accuracy demonstrated aba @hfidence level of significance.

Rob McRae stated that the peer review team can eneimonthly basis as outlined in
the TOR and suggested that Sean Watt present tleegial Water Budget for CRCA at
the next meeting. CRCA should send out their damimrior to the next meeting to be
reviewed at the next meeting. Methodology willthe focus to be reviewed at the next
meeting. The next meeting will be on Friday, A@1l at the CRCA office from 10:00
AM to 3:00 PM.

ACTION: CRCA (Sean Watt) will send out their document at least two weeks prior
to the next meeting for review.

ACTION: The next meeting will be held on Friday, April 21 at the CRCA office

from 10:00 AM to 3:00 PM. Review of the CRCA document and methodology will
be the focus of the next meeting.

9) Adjournment

Rob McRae adjourned the meeting at 2:53 PM.

JS



Minutes of Meeting
Source Protection Peer Review
Quinte, Cataraqui, MVC-RVC

Held at Cataraqui Conservation Authority
April 21, 2006, 10:00 AM to 3:00 PM

Present:

| Name Agency Name Agency
Bryon Keene Quinte Conservation Mark Boone Quinte Conservation
Ferdous Ahmed RVCA Jim Beal MNR
Anne-Marie Chapman SNC/RRIA Sobhalatha Kunjikutty MVC
Karyn Cornfield M-R SWP Region Sean Stirling M-R SWP Region /

Interra Engineering

Michel Robin U of Ottawa Bill Hogg Reach Consulting
Ed Watt XCG Consulting Sean Watt CRCA
Keith Taylor Quinte Conservation Jennifer Havelock Conservation Ontario
Rob Brown MNR Darin Burr Dillon Consulting
Absent:

| Name Agency Name Agency
Mike Garroway MNR Kent Novakowski

Introductions were heard

Motion

To approve the agenda. Moved by Mark Boone, seambbg Michelle Robin, carried.

Motion

To approve the agenda from the previous meetingved by Michelle Robin, seconded
by Bill Hogg, carried.

Presentation by Jennifer

Jennifer provided a presentation overview of theceptual budget process and the peer
reviewers’ roles. She indicated the guidelinesmfiiexibility and also provide
standardization. Peer reviewers role is to chglemadvise, and assist with outreach into
the community. She clarified that we are at a eptital water budget stage.

Question from the peer review committee — can we llae guidance modules to see
where we are going.

Action Point — Jennifer to get permission to pass along algthdance modules to the
committee members soon as possible.

Some concern was expressed by the peer revievarththconceptual budget process

may not be an effective use of the reviewers’ tirtgethis process simply to decide which
model to use?
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General consensus was that the long term waterdbdgnual) based on normal
conditions won'’t help us identify water problemsow water periods present stress
conditions that will reveal the areas of concefajor outcome will be identification of
the issues and determining the next steps. Desisia details are not needed yet.

Summary thought on water budget — 1) Do we haveblgm?, 2) Do we have the tools?

It was noted that there was no clear line betweleat\@ conceptual water budget is
versus a Tierl.

Question — How do we document the review process?

It was agreed that comments can be submitted bgwevs electronically. A final
signoff at the end of the process by reviewersdgiested. Minutes will be the most
important documentation of the peer review process.

Business Arising from the Minutes none.

Terms of Reference for Peer Reviewers

Karyn reported that all comments were conveyethéninutes and these were
incorporated in the revised ToR.

Action — New draft is to be posted on FTP skKea(yn). Karyn also posted a summary
of comments.

Ed Watt requested that ‘diversions in and out’ $thdne included in section 2.1

Jennifer requested she be listed as an ‘Obsentbeifierms of Reference. Keith
discussed Jim Beal's presence on behalf of MNRI@ssan with the local and regional
offices.

It was requested that PDF versions of maps withfesolution be prepared to keep file
size down.Action — all SP teams.

Cataraqui’'s Presentation of Draft Conceptual WatBudget

A 12-page handout was circulated for the powertgmiesentation. Climate normals
were used, but a problem was noted with GlenburBi#.Hogg suggested we contact
Dan McKenny at Forestry Canada for the digital eliennormal data used to prepare the
Canada mapping.

Action — Keith Taylor to forward this website to all teem(Mark Boone since offered to
contact Dan McKenny and will report on the availi&épbf the digital data.)

There was some discussion on the applicabilithefdtatistical methods and the
usefulness of the results. While precipitationriportant it was recognized that this is
the conceptual stage and that we must move on kwptat the long term water balance
will show no stress regionally. Monthly time seqoe will need to be looked at.
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Bryon Keene discussed the importance of the coneépt that it leads the group to a
decision point on the level of effort needed fdrier 1 water budget. It must therefore
have sufficient detail to direct the group to fentistudy. He also noted the role of
Jennifer as a liaison with Conservation Ontariotodie confused with a directing role.

Some general comments during the Cataraqui prégenta

* Regulation does not factor into the annual wateiget:

» Hartington pan evaporation data can be referercéelp with lake evaporation
measurements.

* Sean’s ET numbers (600mm) may be too high. Tiseneore water accounted
for than the actual precipitation — approx. 1050 we®50 mm of measured
precipitation.

* Precip numbers may be low due to undercatch igduges.

There was some discussion on using permitted atergs vs. actual water takings. It
was the consensus that permitted uses be considem@d/orst case. Actuals can be used
depending on the scale of the study area and tiypseo

Action. Rob Brown will circulate a report by Aqua Resmithat looks at PTTW

analysis of use.

Sean was looking at methods to estimate privatgeusd was agreed the group would
continue to research methods to better estimatgeusam domestic wells. Darin Burr
suggested well locations can be used as surrofpatepatial reference on population
density.

A discussion again ensued on what is meant by ‘RunRunoff is what is measured at
the gauge. Itis not simply surface flow, but isoanbination of what moves through the
unsaturated zone and overland that discharge® toréieks and rivers.

Sean noted that groundwater in and out of his whest is unknown. Groundwater was
noted to be an important resource in the Catanaguon. Groundwater is the largest
source of drinking water after takings from thelStwrence.

Information available in the Cataraqui region is@®d by two separate studies . Darin
Burr noted this was done using two different metilodies and the results may not
mesh. It was agreed the best approach was famiire eastern region to use consistent
data to work out the groundwater flow patterns.

Action. Water table and piezometric surface to be regéee based on common MOE
ToR.

Sean wants to collect some field data this sumnilews, water temp, soil moisture,

water levels in lakes. It was agreed there woelddme value in collecting flows and
water temp for later use in the Tier 1 budget.
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General response by the committee to the Catapagsentation was there was not
enough emphasis on the groundwater component andich emphasis on statistical
analysis.

A summary comment was provided by Ed Watt on a Em@ater budget. Using the
analogy of a bucket over a 30 year period, theddratome: P — £ — ET = 0.
Precipitation is measured and provided by Enviromn@anada, Flow is measured and
provided by Water Survey of Canada and ET is thalt¢o balance the equation. This is
refered to as derived ET. ET may also be calcdlatel cross checked with the derived
value.

Based on the above discussion, uncertainties itetings can be 5 to 10% for the
measured values and easily 10% for the ET. Thexefiends may be difficult to analyze
with the scatter. Trends should be looked at |alieis appropriate to think ahead for the
next steps, but we need to also focus on whatadewnow for conceptual stage.

Quinte Presentation

Mark Boone presented a gridded methodology for @tsrconceptual water budget.
This is a GIS exercise that can account for accatimgl or discretizing impacts. General
reaction from the committee was that this wouldkwwell, but may be closer to a Tier 1
simple model. Michel Robin inquired about storage discharge of groundwater;
however, this is a simple static model that dodgsanoount for this.

MVC — RVC Presentation

Karyn Cornfield presented their methodology fomdie data. The general response was
suggestion to use the standard climate normal rdetbgy.

Future Meetings

Next meetings will follow the schedule includedi@ peer review ToR and included on
the back of the Agenda for today’s meeting.

Other Business- None.

Motion
To adjourn. Moved by Karyn Cornfield, Secondeddarin Burr

Chair : Keith Taylor
Secretary: Bryon Keene

Page 4 of 4



Minutes of Meeting
Source Protection Peer Review
Cataraqui, Mississippi-Rideau, Quinte

Held at Cataraqui Conservation Authority
May 26, 2006, 10:00 AM to 3:00 PM

Pr esent:
| Name Agency Name Agency
Brian Stratton M-R SWP Region Karyn Cornfield M-R SWP Region
Sobhalatha Kunjikutty | MVC Sean Sterling M-R SWP Region / Intera
Engineering
Ferdous Ahmed RVCA Bruce Reid RVCA
Paul Lehman MVC Anne-Marie Chapman ' SN-RR SWP Region
Bryon Keene Quinte Conservation Mark Boone Quinte Conservation
Sean Watt Cataraqui Region CA Clyde Hammond Trent Conservation Coalition
Jennifer Havelock Conservation Ontario Gary McLaren MNR- Kemptville
Rob Brown MNR Darin Burr Dillon Consulting
Kent Novakowski Queen’s University Bill Hogg Reach Consulting
Ed Watt XCG Consulting Michel Robin U of Ottawa
Michel Kearney City of Ottawa
Absent:
| Name Agency Name Agency
Mike Garroway MNR Jim Beal MNR

Brian Stratton (M-R SWP) was chairing the meetingd he started by welcoming
everyone.

Introductions were heard around the table.

Agenda
The agenda prepared for the meeting was passedrbate were no additions.

Previous Minutes

A motion was put forward to approve the minutesririhe previous meeting (April 21,
2006). There was no discussion.

Moved by Michelle Robin, seconded by ?, carried.

Terms of Reference Revielmy Karyn Cornfield (M-R SWP)
Karyn reviewed the modifications as agreed at tlegipus meeting.
* Draft reference was removed in the title
* Reference to the Guidance Module was changed frensidh 2 to Version
3.
* ‘Diversions in and out’ was included in section.2.1
» Section 6.1 (Team) was modified to reflect représdres from both local
MNR offices, a change to the representative froenGity of Ottawa, as well
as noting Jennifer Havelock as an ‘observer’, apoeed to an official
member of the Peer Review Team.
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* The meeting schedule was also updated.
There was no discussion of the changes as noted.

Mississippi-Rideau’s Presentation of Draft Concepiu/Nater Budget

2 powerpoint presentation handouts were circulaet3-page handout covering general
topics, climate, streamflow, and water use, andpade handout covering the physical
description of the watershed, including geology Androgeology.

Karyn started with a general introduction to theessheds. It was noticed that the fourth
slide seemed to have inconsistent drainage argaed® the overall area (8,591 ®m
and the Mississippi River (3,747 Rmand the Rideau River (3,872 Rm The missing
area is covered by tributaries draining directlyhte Ottawa River. It was also suggested
that perhaps the major lake names should be addbe Base Map (Figure 1.2).

Sean Sterling then took over to present the SWPioRsg Physical Description
information.

There were a number of discussions about the wagldta was presented, where it came
from, and what analyses were done to create ths.map

There was a question as to whether the Shallow righwater Elevation Surface (Figure
3.1) was tied to surface water levels. The datameca from the

Rideau/Mississippi/Renfrew County Groundwater Stpdgpared by Dillon (2005), and
Darin Burr confirmed that the created surface didude ties to the surface water levels.

It was noted that the shallow and deep groundwatefaces were very similar.
Consensus was that this was not surprising, addteeis based on open hole wells, and
could very well be connected via fractures, andreheas no way to accurately
distinguish specifically where the water was comifiregn, and therefore whether it was
deep or shallow, so no judgment along those lioeddcbe made. The known issues with
the water wells database were brought up hereitaranitations for making judgments
on the groundwater system.

There was a question about the recharge/dischaage amd it was noted that what was
provided in the report was actually the wrong m@pnew version was presented here.
There was a question relating to simple subtradbietveen the shallow and deep water

surface maps. It was also noted that an overldgeburficial geology map showed that -

the simple recharge/discharge map was not neclssamect.

The method to identify recharge vs. discharge amad a difference in head of 5 m, was
guestioned. It was noted that the error of thea dedis possibly larger than the 5 m
increment used.

It was also noted that with the geologic structurgssing from the analysis

(recharge/discharge based purely on head) the samalyould not necessarily be
complete, and that head alone is not a good irmlicdtrecharge.
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Figure 3.12 was noted to be only % of a depth teemtable map, based on the way it
was created. It is a map of the DEM minus the matele, which in itself is tied to the
DEM, making a number of locations equal to zeroewkhey should not necessarily be
zero. For that reason, that version of the magisecessarily useful.

It was noted that a higher head in a deeper wdlhdt necessarily represent a discharge
feature.

Figure 3.13 - Depth to Water Table Map (GS ElevaticShallow WT elevation) - should
only be used as a regional picture, and shouldedted to specific locations, as the data
it is based on is not good enough to give finergrdidetail. As such, it should be noted
in the text, and on the map, that this limitatiogsts. Possible future use needs to be
“foolproof.” Some ground truthing was recommendedhaps on the Tay River. It was
recommended to add the comment “Do not use on Buezdé” to the map.

It was also noted that in general, class sizes @fismeed to be larger than the error
associated with the data. As well, the scales gankral breakdowns of the classes
should be consistent across the map sets. Algdb,the expectation of the maps being
photocopied for use in the future, consideratiarttie usefulness of the colour scheme in
black and white should occur. As an addition, ghale issues of enlarging or reducing
the maps may also need to be considered.

There was a suggestion to add the data points @nbitkground (in this case well
locations) of the map, so it could be known whatatmns the map data was based on.

The aquifer table on the upper right of page 6 b&f thandout (Aquifer
Unit/Use/Yield/K/Porosity) resulted in consideralliscussion. The consensus was that
the term yield was not to be used, and somethkey ‘Driller's Estimate” would be a
better representation of the values. Includechat,tsome qualification of the numbers
would be preferred to be added at the bottom ofahke. Another suggestion was to use
the terms “poor, good, or excellent” (with defipitis) in place of an actual number. Or
perhaps use the productivity instead of the tereidyi A range of K values may also be
useful. In addition, the sources of the data, twaetaken from well records, previous
reports, or calculated, should be included on dléet

It was noted that a precambrian rock porosity (gigatly) of 1% was too high by 3
orders of magnitude. The use of 1% by volume dfl \space for modeling purposes
would be acceptable from a fracture pathway petsmeclt was explained later that this
value (1% bulk porosity) was derived from porousdimemodeling approach and
therefore accurate. Further footnotes explainaig dources would clear this up.

It was noted that on Figure 2.3 the fractures amtd were not overlain properly on the
geology. There were two different scales of the@sna
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There was some discussion on faults and otherrlifezsiures, and whether these are
permeable links, or rather impermeable planes ddidihg and packing of material. The
literature has not yet provided a consensus ortdpis.

A series of new cross-sections (not included irfitdegoort) were presented to the team.

It was suggested that the cross-sections shoulddiea general direction of flow and
that all cross sections should be at the same ecahmke note of the different scales.

The Rideau River was missing from cross-section’A-A

There was a question about the structural geolagg,where the fractures were located.
This was brought up in relation to modeling, andttthe location was needed to do
proper modeling. But fracture locations are geherot known, and therefore large

scale modeling will not be worthwhile, as not enmugformation can be gathered to
make the modeling worthwhile. However, localizedd®ling may be worthwhile, and

acceptable.

There was discussion about flow of groundwaterughofaults. Faults are not “avenues”
for flow. More likely to be gauge filled, and lepermeable. There’s probably fairly
good connection in the shallow subsurface overdidr It was noted that Fred Michaels
at Carleton U. has noticed a lot of infilling. Thavas general consensus that there was a
lack of hard information available.

There was discussion regarding the clay cap at Gampss Section E-E’) and whether
that was a GUDI well or not. It's still very unele A GUDI study may be needed.

It was noted that groundwater discharge from préxan rock is very localized. For
modeling purposes, bedrock should be treated ampta” for the discharge term to
surface water models.

A slide with 2 questions was presented. There avasggestion to move question 1 to
1B, and have a new question, 1A, which was esdgntimrded the same, with the
exception of “why” instead of “how”.

Therefore the questions, “Why measure groundwate?f and “Is a numerical GW
model required?”

There was considerable discussion about the quanfitgroundwater flux, when
compared to the values of the other parameters, vemether it is so small to be
negligible. It was agreed that for the long teromaeptual water budget, groundwater
flux is probably zero.

This will of course need to be dealt with in a mdetailed fashion for the subwatershed,

monthly, or drought period scale models. In thade; the value may not be zero, and
may be large enough to need to be accounted for.
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It was agreed that in general, a regional 3D grauater model was probably not needed
for the studies, as that is outside the capalsilibé the model with the information
available. A more likely scenario is somethingien like a GIS model.

However, for small localized areas, a 3D model ib@yhe proper approach, perhaps for
the lida clays around the valley area and its feate.g. eskers) because there the vertical
component of groundwater is not up and down.

After lunch, Sobha presented the climate analysethé region.

There was some discussion of a “rain shadow” in gkeeeral area created by the
highlands near Algonquin Provincial Park, but itilcbnot be substantiated.

When looking at the long term average, it was fielit using the data from just one
station was probably reasonable. However, thetiegiclimate analysis by Forestry
Canada was again mentioned as a resource thatrbadyabeen scrutinized, and would
be worthwhile to use for this project. The QuirB® Region has received this
information, and found it very useful.

The use of standard deviation, standard error, elk ag error bars on the graphs was
guestioned, and it was felt to be redundant, onky type of variability estimation should
be used. The mean and the y-error bars are rmlpnly stats that mean anything. It
was also felt that the sample size may be too smatlake good use of the statistics.

The metadata of the climate stations came up, dmt wethods and equipment were
used to collect the climate data (airports vs. ntdar sites), as that will have an effect on
the uncertainties associated with the data. Onetwaet this information is to talk to
the collectors of the data, and find out the answer failing that, to use a climate
database that contains the metadata for the sites.

The type of error associated with some measuremeagsnoted, snow measurements
can be as much as 50% undercatch, and a shieldbdrnyauge is a reasonable gauge
setup, with close to actual catch. Volunteer sites the ruler measurement which is
fairly reasonable.

There was a note about the report and how P<0.@85nated to mean that the difference
is not significant, though the report specified dipposite.

The word “trend” was suggested removed from thelgras not being appropriate, and
to just say “Precip over 1974-2003".

It was suggested that the y-axes of graphs beosstatt at zero, to show the relative
variation over the scale of the measurement.
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It was noted that the Kemptville climate statiord een automated in 2001, hence the
CS suffix on the station number after that timéne Two datasets are therefore no longer
homogenous, and should not be treated as such.origieal data set could be extended
with the ratio to the normal from the surrounditafions.

There was a question about why 30 years of data used instead of the entire period of
record. That shifted to a discussion about statibyn of the data, and whether using
more data would result in a shift due to non-stetry data. However, it was pointed out
that some research had been done for Eastern @stations, and that 80 years (1915-
1995) of data was in fact stationary.

It was mentioned that extensive work has been dior@ntario looking for statistical
trends in climate data, and none can be found, f&aee slight increase in the spring and
winter minimum temperatures.

There was discussion of Figure 4.18, and takingtéhm “total” from the title. The 0.5
degree variation in class was also discussed,duwridf reasonable for the error, and the
range across the region.

Karyn then took over again to present streamflota dad analyses.

It was noted that a strict interpolation of BFIrfrstream gauge to stream gauge was not
necessarily acceptable, and if it were to be needelation to the surficial geology
should also be included.

There was a question about the difference (~67 behyeen calculated and derived ET
(Precipitation — Streamflow) and whether it wassistent across the watershed.

It was also noted that using only one climate ates$i ET, but comparing it to the mean
annual flow at multiple stream gauge sites maylt@siskewed data, and perhaps the ET
or precipitation values for that particular watedtarea should be used instead. As well,
the comparison of derived ET (Precipitation — Strfaw) should be compared with the
calculated ET (EC Thornthwaite). In addition, @swthought that the Soil Water Holding
Capacity variation across the watershed could bd,.end compared to the ET values, to
ensure a proper distribution across the watershed.

The runoff map (Figure 6.3) was thought to needesahranges; in particular, the runoff
depth was shown in individual subwatersheds, butome cases actually reflected the
runoff depth of the entire watershed to that point.

There was discussion of the PTTW database, andlosseé of the numbers as presented
there. It is accepted that the values shown irddtabase are maximum daily permitted
takings, which is not necessarily what is takemgday. In general, permit applications
include more than what is needed, so there is avexyra water available if needed.
This practice is changing due to the new Regulatiand over the next 10 to 15 years, as
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permits come up for renewal, they will be adjustedeflect actual need. In addition,
well it has been a requirement in the past, recofdsithdrawals have not necessarily
been kept, and there will be much stiffer requiremor the future with the new

Regulation.

The Grand River CA (and AquaResource Inc.) hasgseghpsome correction factors for a
variety of PTTW sectors. This list can help diffietiate withdrawals on a monthly basis.

It was noted that the location of the PTTW withdadésv(page 8) and the Municipal
Systems (page 9) did not necessarily correspongsumably this is due to location
errors in the PTTW database.

The water use value used for the residential wahdvawals was thought to be too low
at 130 litres per capita per day, somewhere betd&érand 230 L/c/d was thought to be
more acceptable.

The municipal water withdrawals table (Section -7gage 9) shows annual withdrawals,
not daily withdrawals, as referenced.

\It was noted that if asked for, better agricultwraker use data is availald)le. - '[Comment [SW2]: Who do we ask ]

There should be consideration of consumptive usadved from the water cycle) and
those uses that withdraw the water but then padadk into the system. But also for those
uses that withdraw the water in one place and meturto another (withdraw from
groundwater, release to surface water).

The discussion turned to illegal unpermitted takifipose that exceed 50,000 L per day
and have no permit) and whether they should beuwnted for, and how. It is accepted
that they exist, but that there is generally véttel information on where they are, or
how much they may be withdrawing. The suggesti@s v estimate how much they
may be withdrawing, and use that as a guide. RraBly, some sensitivity analysis of
the value would show whether it is significant witlthe watershed or not, and if it is
found to be significant, better estimates wouldbeded.

The discussion turned to snow data, and the snowses across the region. At one time,
Ontario Hydro measured snow at a number of statibusthis is generally no longer

done. Bill Hogg mentioned he has a CD up to 199éllcsnow course data, and would
be willing to share it.

There was discussion of areas that do not draicoatlake or stream, and whether they
may be recharge areas, or areas of such tight geedlat the water collects and then
evaporates out.

Discussion of “groundwater flux” (Page 12) sparkednsiderable debate about

accounting for a variety of variables. It was ded that the term “flux” was a misnomer
to what was intended, and rather this portion @& pnesentation was referring to the

Page 7 of 8



partitioning of precipitation to the groundwatess®m. Essentially it is the leftover term
when all measured values (streamflow, withdrawlalss storage, etc. are accounted for
within the precipitation value).

It was again noted that looking at the flows getstebetween stream gauge stations
would help to identify the volume of water going gwoundwater or coming from
groundwater.

Other Business
Keith Taylor asked that all invoices to date bersitted to the Quinte before June 15,
2006, to be accounted for by the June 30, 2006ifgrmeriod deadline.

Sean W. asked if there were any more comments tedmved on the CRCA Water
Budget document. There were none.

Future Meetings

Next meetings will follow the schedule includedtive peer review Terms of Reference.
The next scheduled meeting is June 16, 2006. Mieating will focus on the Quinte SP
Region water budget.

The meeting was adjourned at 3 pm.

Chair: Brian Stratton
Secretary: Sean Watt (lead)/Karyn Cornfield/Sobhajikutty/Sean Sterling
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Minutes of Meeting
Source Protection Peer Review
Quinte, Cataraqui, MVC-RVC

Held at Cataraqui Conservation Authority
June 16, 2006, 10:00 AM to 3:00 PM

Present:
[ Name Agency Name Agency
Rob McRae CRCA Jim Beal MNR - Kingston
Sean Watt CRCA Rob Brown MNR
Bryon Keene Quinte Conservation Darin Burr Dillon Consulting
Mark Boone Quinte Conservation Bill Hogg Reach Consulting
Hui Wei Quinte Conservation Michel Kearney City of Ottawa
Ferdous Ahmed RVCA Michel Robin U of Ottawa
Sean Stirling M-R SWP Region / Interra Ed Watt XCG Consulting
Engineering
Absent:
| Name Agency Name Agency
Mike Garroway MNR Gary McLaren MNR
Jennifer Havelock Conservation Ontario Sobhalatha Kunjikutty MVC
Karyn Cornfield M-R SWP Region Anne-Marie Chapman SN-RR SWP Region
Clyde Hammond Trent Conservation Coalition Kent Novakowski Queen’s University
Keith Taylor Quinte Conservation Brian Stratton M-R SWP Region

Rob McRae (Cat SWP) chaired the meeting, and opened by welcoming everyone.

Introductions were heard around the table.

Agenda
Copies of the agenda were circulated to those who needed them. There were no

additions.

Previous Minutes

A revised version of the minutes from the previous meeting (May 26, 2006) had been
circulated via email by Mississippi-Rideau SWP staff (June 13, 2006). There were no
changes suggested, and they were declared adopted.

Invoices
Rob mentioned that invoices were to be submitted to Keith Taylor a.s.a.p. as the current
funding period ends June 30™.

Quinte’s Presentation of Draft Conceptual Water Budget
Bryon started with an outline of the Quinte’s planned presentation, and then re-
introduced the 4 questions to be answered by the Water Budget work.

* Where is the water?

* How does the water move?

* What and where are the stresses on the water?
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¢ What are the trends?

Mark took over to describe the geology and hydrogeology of the Quinte watershed, as
well as the water use.

Figure 13 of the Water Budget document (Groundwater Vertical Hydraulic Gradient)
came up specifically. It was created based on the difference in elevation between the
shallow and deep well water surface data. Mark mentioned that it was only one of a
number of methods they have used to try to identify these areas. Mark felt that this map
is a good representation of recharge vs. discharge areas, as it corresponds to the areas he
would expect to be recharge or discharge.

Looking at water use, it was found that within the watershed the source of water was
evenly divided between surface and groundwater.

The estimation of water use by residential wells was done using population census and
water well databases. On a municipality basis, the number of residents was divided by
the number of wells, which yielded a number of approximately 3 persons per well in each
of the municipalities but Prince Edward County. This municipality averaged 6 persons
per well, though in most cases that would appear much too high for the general
population of the municipality. This discrepancy is explained through local knowledge
that there are many shorewells in the municipality, which are generally not included in
the water well database. The volume of use estimated for residential wells was 175
L/capita/day.

The Permit To Take Water (PTTW) database was used to estimate the water use in other
sectors across the watershed. The maximum takings were used for the estimates. It was
noted that when comparisons of the maximum takings were done with the actual taking
data, that municipalities in the watershed were taking only 15% of their maximum
allowable.

The discussion turned to knowledge of the permits outside the PTTW database, such as
knowing that while a permit is issued, it is not being used, or even though the permit has
expired, water is still being withdrawn. It appears that the Guidance Module instructs to
assume the maximum takings for the Conceptual Budget, with more refinement at later
stages. It was also discussed that during times of stress (i.e. dry years) in most cases the
maximum withdrawal is what will need to be considered. It was noted that some permits
(quarry de-watering) would probably be minimal during dry years. Expired permits
posed a different problem, and the Quinte has completed a pilot study covering this topic
which found that even though the permit is expired, the withdrawal is very likely still
occurring, with the exception of one time use permits such as pump testing or pressure
testing.

In any case, it was decided that the work with the PTTW database needs to have a

number of caveats and assumptions noted to ensure they are not used directly and blindly
for every situation.
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The agricultural water use estimates were based on the work of Rob DelLoe for the
Ministry of Natural Resources.

The recharge/discharge mapping was presented in more detail at this time. Figure 13 was
again discussed. It comes from the Quinte Groundwater Study, and was created because
the MOE Terms of Reference directed it to be done in this manner. There was some
discussion about the general detail of the map, and how it could be so precise considering
the data it is based on. It was recommended that a disclaimer be added to inform viewers
of the “issues” with the data and therefore the mapping. In addition, it was felt that in
areas with little data (in this case only a small number, or no wells at all) that the area be
blanked out and no grouping be shown at all.

In general, it is felt that given the fracturing of the bedrock, and the shallow soil overlain,
that almost all the watershed could be a recharge area.

With the general uncertainty of the data being used, and knowing the ultimate goal of the
work, and even though in some cases the data is very good, it was thought that smaller
scale maps would be better for some of the information, as this would give less weight to
the product being shown.

There are a number of maps that can be used to help estimate recharge and discharge,
including topography, depth to the water table, etc. Perhaps a combination of these maps
can be compiled in a hand drawn version to best represent the recharge discharge areas.

Bryon took over again to discuss climate.

He started with the Canadian Forestry Service climate mapping based on Environment
Canada station data. This is information we have been recommended to get since the first
peer review meeting, and has now been received and distributed to the five Eastern
Ontario SWP regions. There was a question of whether the data received included time
series data. It does. The mapping was prepared using all the EC stations and U.S.
Meteorological Service stations. It was recommended, however, that an inventory of all
EC stations be included in the report as per the guidance documents.

There was some discussion about the precision of the CFS mapping, in that it appears to
show precipitation changes in stream valleys. This is probably not true in reality, but
rather an artefact of the elevation routine of the mapping algorithm. However, it was
noted that a weak relation between precipitation and elevation has been found in Ontario.

It was also noted that the CFS mapping does not necessarily agree with individual station
data. It is unclear which one may be specifically correct, or whether they are both
“correct” based on the interpretation methods.

There was discussion about using “classes” to show precipitation, but isolines were
thought to be a better option, and are recommended for the maps.
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It was also noted that the Hydrologic Atlas of Canada (1978) has some ET maps that will
serve as good comparison to the numbers calculated in this project. They were estimated
based on the stations available at the time (precipitation and runoff) as well as some
correction assumptions and analyses.

Mark then took over again to present the Quinte’s GIS model linking the various aspects
of the data together.

A table was shown (Table 8 in the report) which outlined all the data used for the model.
It was noted that Environment Canada should be added as the source of the climate data,
as CFS created their mapping based on this data.

There was some discussion on the term “rock” and its stated water holding capacity
(WHC) of 25 mm. The term is used to represent thin soil over rock, as opposed to rock
proper (which should have a WHC of zero). This terminology will be changed.

A good terminology for this type of land was suggested as “shallow soil over bedrock”
though the definition for what that constitutes (relating to depth of soil) has apparently
varied over the years.

There was a question about how the GIS model dealt with snow in the Thornthwaite
model. The answer was ‘not very well at this point’.

There was a further question about how vegetation was considered in the model. At this
point, it is considered through application of water holding capacities assigned to soil
types by Agriculture Canada (CANSIS). This method is in agreement with the
distribution of agricultural lands within the watershed. Forested lands in the north were
assigned a water holding capacity based on shallow soil conditions (MOE Hydrogeology
Study of Northern Ontario).

It was also noted that a professor at Queen’s (Dr. McCaughey, Geography,
http://geog.queensu.ca/faculty/mccaughey.asp) has been measuring ET in the Petawawa
area, and comparing it to the Penman-Monteith method of calculating ET. It was
suggested we further compare that to the Thornthwaite values for the Petawawa station.

It was also noted that on a long term average basis, Thornthwaite estimates are OK, but
when looking at individual months, or specific months of a drought condition, they may
not be as accurate, as they look only at the mean average temperature of the month.
March was used as an example. The mean temperature would probably not show any
ET, though there probably are some days when it is occurring.

It was thought, specifically with ET, though perhaps with other aspects as well, that the

use in the model had been pushed too far, and that there are implications of the great
precision being construed as great accuracy, when that is not necessarily the case.
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The discussion then turned to “infiltration/recharge” and defining that parameter based on
the MOE recommendations of their 1995 Hydrogeological Investigation document. The
document gives some parameters which are used to partition the portion of precipitation
that is not sent back to the atmosphere through ET into two components, that which
reaches the streams, and that which reaches the water table.

First, the term “infiltration” and how it was being used came into question. “Infiltration”
is that water from precipitation which crosses the air/soil boundary, some going to the
vegetation for ET, some going to “interflow”, some going to the water table. In the
context of the report, this is the original quantity of water not lost to ET. What is being
sought is the “recharge” instead, that water which reaches the water table. The definition
from Freeze and Cherry (1979) was referenced. Those definitions are (page 211):
“Groundwater recharge can be defined as the entry into the saturated zone of water made
available at the water-table surface, together with associated flow away from the water
table within the saturated zone”. Infiltration is defined as “the entry into the soil of water
made available at the ground surface, together with the associated flow away from the
ground surface within the unsaturated zone.” This terminology will be cleared up in the
report.

The other term of the partition “runoff” was also discussed with the specific definitions as
well. This term was further defined as “rapid” or “direct” runoff, which is what goes into
interflow, and comes out in surface water bodies. The term “surface” runoff has been
deemed a misnomer, as very rarely is there ever actually runoff visible on the surface,
other than on hard surfaces. The Handbook of Hydrology (Maidment, 1993) defines
infiltration as (page 5.1) “the process of water entry into a soil from rainfall, snowmelt, or
irrigation.” The Handbook also states (page 8.1): “Streamflow is generated by a
combination of (1) baseflow (return flow from groundwater),(2) interflow (rapid
subsurface flow through pipes, macropores, and seepage zones in the soil), and (3)
saturated overland flow from the surface of poorly permeable or temporarily saturated
soil, or from permanently saturated zones near the channel system. Interflow and
saturated overland flow together comprise quickflow, the rapid runoff during and after
rainfall of “new” water.” It also goes on to state that while partitioning of baseflow and
quickflow is done, isotope analysis indicates “that there is not, in practice, a clear
separation between quickflow and baseflow.”

It was suggested that a list of definitions of the various terms being used would be useful
to ensure they are being used correctly.

The stress condition was then discussed; the guidance recommends that if 25% or more
of the recharge is used, that represents a stressed condition. The question was whether
that number was indeed reasonable (especially at the average annual scale). It was
suggested that the worst month (perhaps July, August, September) would be more
representative.
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There was then some discussion on how closely the guidance documents need to be
followed, given that they are “guidance” documents. It was suggested that as long as the
intent of the guidance is maintained, and the work is defensible, that variation is fine.

“Municipal Systems” were discussed, and what they are, and how they govern the water
budgeting work. At this time, the Tier 1 analysis is only to be completed for areas that
have a “municipal system”, a drinking water system run by the municipality. Without a
“municipal system” there is to be no additional work done.

The MNR is advocating for changing this, and being more inclusive, as are the SWP
region staff, as they feel that the vast number of people who rely on residential wells
(groundwater and surface water) should also be including in the work to protect their
drinking water.

SWP Region Population Population Serviced by Private Wells
Cataraqui 55,000 201,000
Mississippi-Rideau 126,000 786,000
Quinte 57,000 118,000

There was a question related to the overall concept of the work, and what is to be done,
and how it is to be done. There was a suggestion that part of the water budget work
should include a general listing of what is planned to be done, and then that can be
reviewed by the committee, with input on where to find data, how to analyze, etc., and
then the numbers can be added to the work. Perhaps this should be done at the beginning
of the Conceptual Report, as a preamble to the work, and then can be added as part of the
Next Steps section of the report, moving towards Tier 1 work.

Bryon then took over again to discuss the Water Budget, specifically the numbers of the
budget.

It was suggested that at the beginning a paragraph be added to the effect that differences
seen in the data do not necessarily mean an actual difference in the long term true values
of the data, but rather take into account the range over the period of record of the data, as
well as the uncertainty of the measurement of the data itself. Given that in many cases,
30 years of data is the longest available, it is not enough to absolutely determine what the
actual ranges may be.

From a streamflow perspective, knowing that the Moira River record at Foxboro is 90
years, a comparison of the full record with a shorter record (30 years of less) is not
necessarily proper, and perhaps only those years that coexist should be directly
compared.

There is also a problem with the streamflow vs. the climate data periods of record, which

do not necessarily overlap either. Again, it is thought that comparison of the overlapping
years of record should be considered.
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Coming back to previous discussions on net groundwater flux, the data for Consecon
Creek are such that there may be a groundwater contribution to this creek that does not
follow the general assumption that flux equals zero over the long term.

There was a question about ground-truthing relating to the drainage area of the streams to
the gauge stations. They have not been ground-truthed, but they have been recalculated
using GIS, and the GIS estimates are very similar to the Hydat values. Several years
prior, Quinte Conservation staff field verified the new drainage layer for the provincial
GIS database. This included visiting sites to determine drainage divides. Further work
could be completed to add certainty to the areas assigned to each catchment area.

There was also a question about error of the data. This is presented “crudely” in Table 11
and Table 12 of the report.

With respect to the estimation of “recharge” vs. “rapid runoff”, based on the MOE 1995
Hydrogeological Investigation document, there was a question about the justification of
adding the three coefficients together to get an infiltration coefficient. No one knew why
the system was set up in that way. This led to additional discussion about the
terminology used for partitioning precipitation that does not go to ET into water that gets
to the streams vs. water that gets to the water table. Essentially it was decided (and this
appears to be in concert with the definitions as stated previously) that this partitioning
method actually distinguished between “recharge” which is water that gets to the water
table, and “direct runoff” which is water which makes it to surface water bodies. In the
report, Figure 25 (“recharge”) and Figure 26 (“direct runoff”).

This partitioning was compared to the work done by the USGS and NWRI on baseflow in
the Great Lakes basin, and was found to be quite comparable to the Bflow method of
baseflow estimation.

Another consideration came up regarding the colour scheme of the watersheds in relation
to baseflow values. The baseflow value applies specifically to that point on the
watershed where it was measured. It should in general not be extrapolated to other points
on the watershed. Therefore, a watershed should not necessarily be coloured with a
varying colour, but rather a solid colour, to indicate that the entire watershed contributes
to that particular point baseflow measurement.

In Figure 27 (Spatial Dist. Of Annual GW Usage), given the data that is being shown, it
was suggested that the legend units be changed to m*/year/km? rather than just mm, as it
explains more of what the map is representing.

It was also felt that Figure 28 (Spatial Dist of SW Usage) was probably pushing the
usefulness of the GIS model, and was probably not right to include. It was suggested it
would be better to look at just one month’s flow (stressed month — July, August,
September) than the full year as a whole. In this manner, comparing the lowest flow
month with all the water takings should show the worst case scenario.
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A general discussion ensued about the report, and the water budget work.

The question of whether the groundwater usage could be used for evaluation of future
PTTW applications came up. It was thought that it could be used as a screening tool, and
to identify whether the new application was for an area of already high or low water use.
This could not, however, be discretely applied to determine the acceptability of a
proposed taking.

It was noted that the climate data, as presented, was more precise than it was accurate,
and that there should be consideration for notes on the drawings and tables, or
consideration of changing the presentation of the data to change the implied accuracy and
precision.

The question of looking at monthly comparisons was asked, and that is detailed in the
Next Steps portion of the report. The plan is to look at the monthly data for the Tier 1
analyses, including setting up the GIS model on a monthly basis as well. However,
consideration for the storage of water (lakes/reservoirs, snow) may mean that it would be
easier to look at on a seasonal basis (summer) rather than specific months.

It was noted that perhaps not all the data available has been presented in the report for
consideration. It was thought that adding this would strengthen the report. Not
necessarily to include the data itself, but rather that it exists, and where it can be found, or
how to get it. And then it can be gathered for inclusion as it is received. In particular,
data such as low flow conditions, when wells went dry, newspaper articles of drought
times, etc. For instance, the period of record for the Moira River dates back to around
1915, as does the South Nation River, the times of low flow quite possibly coincide with
periods of low flow across Eastern Ontario. It may be established that a particular
climate condition created the low flow condition, and then this can be used to extrapolate
for other areas. In particular, possibly low snow years or low precipitation years may
correspond to dry years in general.

Bryon had also done some work comparing the Moira at Foxboro gauge to other
upstream gauges on the Moira River, and found that there were reasonable differences
that were not necessarily expected. He expected much closer agreement between
stations. However, those stations are short period of record stations, and were run by the
MOE as opposed to the WSC. So perhaps they were run to different standards, or the
time period was too short to establish a decent rating curve. The disagreement in the data
made him wonder whether the data was useful for the project at all.

Back toward the groundwater side of the project, it was suggested that a map of those
wells that are more vulnerable (sand point, shallow, etc.) may help to define the
vulnerable areas.

It was also noted that there may be additional data for groundwater monitoring wells in
the region from a previous MOE program, and this data could be useful.
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The topic of “trends” came up, and the work done by EC (noted by Bill Hogg at the May
meeting, and since found and passed out to the SWP regions) was also mentioned. It was
thought that we may be able to just quote the previous works findings from a trend
perspective. It was further noted that any trends found may be used to extrapolate for the
future, and what future scenarios may need to be considered.

It was noted that the Peer Review Record is due June 30", which is to include comments
from the committee. It was hoped that as many comments as possible can be received
prior to that date for inclusion in this version of the record.

The question was asked, who will be receiving copies of the reports at the Province.
Mike Garroway, Rob Brown, and Jennifer Havelock will receive copies, at least.

The GIS approach by the Quinte was discussed, and its merits vs. a simple spreadsheet
model. It was noted that in part of the Mississippi-Rideau watershed, the GIS model may
not work well.

Other Business

The issue of water quality came up, and whether the water budget work was to consider
it. Specifically, times of low flow, or times of high intensity rain events, may have an
impact on water quality. Specifically, looking at loadings in relation to the water budget
work may be important.

There was some discussion of the planning phase of the SWP work, and how the water
budget work will fit into the plans. There was discussion about how to deal with the
uncertainty of the data and subsequent mapping, and how to make it credible. There
were concerns with what form the data and maps would take, and whether a municipality
could easily transfer that information into their planning documents. And further,
whether ensuring that easily transferable information was in fact one of the goals of the
project, as that may dilute the information to the point of not being useful.

Future Meetings

The next meeting was originally schedule for Friday August 11". However, given that it
was vacation-time, there was a request to move it to the Thursday (August 10™). In
addition, Sean W felt that given the timelines (and the need to do hydrogeology work for
the conceptual budget, which will not be started until a new staff person starts in August)
that a new version may not be ready for that meeting. There was also a suggestion to
cancel the August meeting, and have the September meeting include presentations by
both the Cataraqui and Mississippi-Rideau SWP Regions. Given that it will be the
second go round, and much has been discussed on details and interpretations, it was felt
two presentations in one day was achievable.

In the end, it was decided that the August meeting would be rescheduled to the 10", and

would be a general technical meeting, as opposed to a specific Region’s time to present
their work. The September meeting would be rescheduled to Tuesday the 12", and

Page 9 of 10



would include presentations by both the Cataraqui and Mississippi-Rideau SWP Regions.
And the October meeting would be rescheduled to Tuesday October 10™ as well.

The meeting was adjourned at 2:45 pm.

Chair: Rob McRae
Secretary: Sean Watt
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Minutes of Meeting
Source Protection Peer Review
Quinte, Cataraqui, MVC-RVC

Held at Cataraqui Conservation Authority
September 26, 2006, 10:00 AM to 3:00 PM

Present:
| Name Agency Name Agency
Rob McRae Cat. SWP Region  Jim Beal MNR - Kingston
Titia Praamsma  Cat. SWP Region - MNR - Kemptville
Sean Watt Cat. SWP Region i MNR - Peterborough
Mark Boone Quinte SWP Region .aura Lanfiriault . .. MNR - Peterborough
Ferdous Ahmed RVvCA . D o illon Consulting
Karyn Cornfield M-R SWP Region i { _ R Consulting
Sobhalatha M-R SWP Region ) ity:6f. Ottawa
. Kunjikutty " :
Sean Sterling M-R SWP Region / Intera
Engineering L U
Brian Stratton M-R SWP Region U of Ottawa — Grad Student
Clyde Hammond . Trent Conservatio U of Ottawa — Grad Student
" Absent:
| Name ~ Agency ) Agency |
. Keith Taylor Quinte Conservation - Conservation Ontario

'Anne-Marie Chapman

Queen’s University
Phil Barnes

XCG Consulting

Brian Stratton (Mississ
everyone.

‘the meeting, and opened by welcoming

nda were girculated to those who needed them. There were no specific
fientioned that if there was additional time, we would make a
eer Review Record to make sure the Team knew how we were

Copies of the
additions, ho
quick presentatio
tracking their com

Previous Minutes
A draft version of the minutes from the previous meeting (June 16, 2006) had been
circulated via email by Cataraqui SWP staff (June 23, 2006). Given the time elapsed

since the first circulation, there was a request to recirculate these minutes. (This was done
Sept. 26 2006.)

Cataraqui Presentation of Draft Conceptual Water Budget

Sean introduced the presentation and presented a general description of the study area.
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Two revised maps were distributed (Fig. 2.14 Stream Gauge Locations and Fig. 2.20
Provincial Groundwater Monitoring Network). The figures were modified to include the
names of the stream gauge stations, and groundwater wells.

Titia presented the geology section including Precambrian geology, Palaeozoic geology,
surficial geology and implications on water budgeting.

Titia also presented a well hydrograph from Frontenac Park that showed the well levels
responding to precipitation.

It was noted that small amounts of precipitation can
groundwater levels. This could have huge implica
appears to infiltrate very quickly, but it appears that ]
quickly, which could then result in flooding. It
(storage) can also be estimated reasonably easily:w

substantial increases in
filtration. The water
storag is. available, so it fills
vastnoted that theilow specific yield
ith the existing data."

It was further noted that there does not appear t
the wells (as their levels rebound each year), an
groundwater volume is occurring. This would appea
water budget. However, it was also
seen, there is too llttlc data (four y

ny.fdquifer mining”:going on near
ore no general loss or gain of
indicate no issue to the annual

e ‘any ahnual ‘trends.  Well records should be used in
vedotal information to fill in data gaps.

sented-the data sources used for the water budget analysis.

1 differences were found between the Canadian Forestry
Service data (DatiMcKeniiey’s study) and an average of the local climate stations. The

selected precipita e also compares well to previous studies (MNR 1984 , Moin &
Shaw 1985, Hydrologic Atlas of Canada 1978).

Calculated evapotranspiration (ET) values were presented using 3 methods: Derived
(500mm), Turc (554 mm), & Thornthwaite (595 mm). The average of the three was
selected for the water budget analysis. It was suggested that given the geology in the
study area, the Thorn Waite estimate was likely to be the most appropriate method for
this Region (though it was noted that the Thornthwaite method is much like assuming the
watershed acts like a bucket). Again, the ET values compared well to previous studies
(MNR 1984, Hydrologic Atlas of Canada 1978). A correlation analysis between soil
water holding capacity and ET was suggested as potentially helpful for future
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assessments in subwatersheds. It was noted that the Queen’s Biological Station may have
better estimates of ET. The variation in the calculated ET values may require further
investigation.

Pan evaporation values were also presented. There is a discrepancy in the values
presented in the report, they are presumed to equal lake evaporation. However, this is not
the case. There are coefficients available from Environment Canada to estimate lake
evaporation from pan evaporation data. It is thought to be somewhere around 90%. The

pan evaporation data did compare well to the Hydrologic Atlas of Canada lake
evaporation mapping.

The MOEE 1995 method was used to estimate infiltrati
direct runoff. A combined infiltration coefficient o
(Quinte was 0.46, Mississippi-Rideau was 0.47). The
too high (as much as an order of magnitude too h1 '
has several limitations, which were discussed, o ’
soil thickness. The applicability of this meth
originally intended for lot/subdivision design
watershed region. The original methodology need
used in the proper context, and if n

undwater recharge, and
found for the Region

found, to make sure it is being
to be found, or this method

annual flow is 453
compared to the la
closer to 360 mm).

w:-for urban streams (generated by the stage
g these stations had little effect (3 mm) on the overall
-observed in late summer/early fall and the stress
similar.

snowmelt. Mo

storage. The well:
the aquifers. Due
declining water levels.

* located specifically to show general background conditions of
his, it will not represent location specific problems with rising or

The modified map of PGMN wells (Figure 2.20) was also presented. It showed the well
names and the associated precipitation stations used for comparison.

Sean then presented a summary of the water use data. There are approximately 250

Permits to Take Water (PTTW) in the Region allocated for a variety of water uses.
About 2/3 of the withdrawal volume is allocated to groundwater and 1/3 to surface water.
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Maps'of the PTTW locations, GW vs. SW, sector of use, and volume of withdrawal, were
shown. The legend on the PTTW map is shown as “m3 per day”, however the numbers

relate to “litres pel day”. This has been changed, and the total range should now be from
0to 988,482 m /day

Ducks Unlimited projects have been removed from water use estimates as they are an
intermittent or one-time use, not a continuous, permanent use. However, these uses are
still shown in the three PTTW maps, and most of the largest uses on Figure 2.36¢ are DU
permits, and therefore the map may be misleading.

Private well consumption was estimated using 200 Lpcd (thlSt
Mississippi-Rideau Region as recommended by the City of,

e-same value used for

the water budget as there is no data available to ¢
uses that are connected to municipal systems a
systems.

the report as not all pe
fully used in av
detenm_n_mg “all

and in many cases the allocated use is not
ntioned that there are reports available for
°¢(_amounts.
ui water budget used permitted volumes for water use calculations. These
when evaluating stresscs in the Region in the conceptual

Garraway comthérited th these numbers are appropriate at the conceptual stage MNR
will be providing a foel'in the future for estimating consumptive demand in the Tier 1
water budget. At this stage, it was felt that it was more important to understand permit
locations and types of users, etc. as opposed to the exact volume of withdrawal. It was

suggested that in some cases, the actual water use may be as little as 10% of the allocated
use.

Sean presented ranges for data error: ﬁ‘;o
e Precipitation — 10% - fov >
* Stream flow — 5% - Yo

* ET error — should be about 100mm (rather than 125 mm as noted in the report)
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o Derived ET error = square root of (square of precipitation error + square
of stream flow error), Errorg, = .|Error? + Error‘_;

e Other data — largest error probably is from PTTW data
¢ Thornthwaite erroris unknown. '
¢ Soil water holding capacity error is unknown.

It was mentioned that the annual error on precipitation might be less than 10%. It was
recommended to check Dan McKenney’s study for standard error of estimates.

It was recommended to use the word “uncertainty” instead of “gi

The importance of estimating error or showing uncertairi
Keeping track of cumulative error is important to gau

demand.

Sean continued with data correlation results.
However, it was suggested that mor
method to find it should be used.

It was also noted that k Peacock (
discharge monitoring,

“grourids
required odel, covering average annual conditions, and a watershed
size scale. Tt iking such an assumption was questioned given the possible
large areas of - the Region. For known recharge areas such as bedrock
outcrops, estimates:( rizontal fluxes would be valuable. Lateral fluxes to and from
neighboring regions stould be estimated as well.

Cataraqui is predominantly a surface water driven system with small amounts of
infiltration, therefore fluxes are likely to be a relatively small amount. It was finally
suggested that at this stage it is probably more important to account for the groundwater
movement more qualitatively rather than quantitatively and to have a good understanding
of the surface water/ground water interactions. The interaction between groundwater
(recharge and discharge) with lakes, swamps and wetlands should be commented on.
There was a question about whether the Lake and wetlands may also feed deep
groundwater. The significance of groundwater storage should also be discussed. Small
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changes in ground water levels can be highly influential on groundwater storage.
Groundwater volumes are much greater than what is seen in surface water.

Discrepancies in the water budget were presented:

Water Budget IN (953 mm) and Water Budget OUT (1,089mm)

The cumulative error was noted.

It was suggested that as the infiltration estimates were thought to.be too high, this could
also apply to the SWHC estimates. If the SWHC estimate too high, this would

further mean that the ET estimates are too high, which account for some of the
discrepancy between the “water in” and “water out”.

It was suggested that showing the surface water and:
budget schematic (Figure 4.1) would give a bett

Finally, the next steps for Cataraqui in the watst budget:process were pfééented. The
proposed approach for Tier 1 is to do monthly watet eting and stress calculations on
a watershed/subwatershed based approach.

Areas of concern were noted including %
e.g. Sydenham & Lansdowne).

Sean presented a list ] fixed for the final report. They

ries analysis/correlations)

e that fhese are old methods and newer are available

n method — best option? —~ modifications or different method.

inclyde storage estimation '

include citations and possibly cut large chunks

Include Welliwater domestic use estimate source

*  WB Inputs/Outputs figure — Figure 4.1, make arrow size relational to volume,
divide into 2 connected pieces for SW/GW interactions

Sean inquired whether or not another draft report needed to be sent out. Mike Garraway
stated that all the elements were mainly presented in this version of the report. It was not
necessary to quantify all water budget elements (e.g. groundwater) although points made
regarding the groundwater fluxes were valid. He suggested that finalizing the report
along with specific responses to the screening questions and interim criteria provided by
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the Province in the guidance modules would be worthwhile. (Note: He also later
suggested revisiting the groundwater recharge map.)

The suggested next step for the report was to prepare a 3" (final?) draft to be sent to the
peer review team for review, with a list of changes that note the specifics of where the
change was made. This will enable review of specific sections that have been questioned.
A meeting to then finalize conceptual budgets from all three Regions was suggested.

It was recommended that prior to issuing the reports to the public, a disclaimer should be
added stating that these are regional annual estimates and th
local scale or a shorter temporal scale. This is to make sur
the conclusion that there are no problems at all, as this i

of the presentation and
om:the first draft. A listing of
circulating it as also shown.

h - “upstream of the Merrickville gauge” should read
n of the Smiths Falls gauge”
“Downstream Flow Gauge” should be “Nearest Flow Gauge”
5. Figures 3.10 through 3.13 (the corrected graphs were shown as slides)
*  Graphs should be based on total drainage area and total flows to the gauge
(not on local drainage areas and local flows)

Sobha then took over for an update to the climate data/analyses. It was noted that the
wording referring to maximum and minimum temperatures needs to be changed. They
should be referred to as winter and summer monthly means rather than minimum and
maximum temperatures. It was also noted that the lake evaporation estimates as
presented on the slide appear to be the monthly averages, rather than the annual averages
as stated. The report appears to note them correctly as monthly data. It was noted that
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there appears to be something off with the data, but it was not clear whether that was
interpretation or extraction from the database.

Karyn then continued with the general water budget details. It was noted that the MOEE
1995 approach to estimating infiltration/recharge is best suited to unconfined aquifers,
and there are some aquifers in the area (between paleozoic formations) that exhibit
qualities of confined or semi-confined aquifers. It was also noted that the deeper
groundwater in these confined formations may come from lateral flow, rather than
infiltration recharge from the surface. The upper layers receive the infiltration from
precipitation in the area, while the deeper layers receive water. that has infiltrated in
another area, and has flowed laterally from there. This wi entioned during the
Cataraqui presentation, that water may in fact be entering
precambrian/paleozoic interface, where the formations ar

factors for P
noted that the factors for rock
) unatlon method worked for the

Precambrian bedrock were assigned. However, it w
appeared to be too high. It was hard
whole watershed, it appeared that therg
as the combined estimates (recharg
available water.

The upper right (north,
calculated to have
would be expected

However «given that it also has a low topography, it
discharge area.

Another pr_o “gives no distinction between thin and thick

t it works well in some areas, and not in others. The

Figure A45 ,
the runoff. [It ter gonfirmed that the colour distribution on the mapping was the

issue. This has en corrected. An email explaining this was sent to the peer
review team on October 17, 2006.]

The MNR has since suggested that it may be premature to include the resuitant recharge
(infiltration) and runoff maps in the report.

Table 5-6 compares “surplus water” (P-E'l') to “calculated direct runott”. ‘There was
considerable discussion around this topic. The thought is that “surplus water” can be
compared to flow at the gauge as an indication of differences in major water budget
components, but that a comparison to the calculated “direct runoff” was not correct. The
“direct runoff” is that volume of water that moves from infiltration to streamflow
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reasonably quickly, rather than that water that may move to the water table, and then to
streamflow. It is not easily quantifiable, and was calculated by subtracting the infiltration
values calculated using the MOEE 1995 method from the surplus. The solution was to
remove the columns that put a percentage on their comparison values and just compare
surplus (P-ET) to gauge runoff.

Table 5-4, which summarizes calculated and derived ET values, was found to be
acceptable. ET was calculated using data from the Ottawa Airport climate station (1974-
2003) and Thornthwaite & Mather (from Environment Canada) for 14 soil water holding
capacity values found in the Region. ET was derived by calgulating “Precipitation -
Gauge Runoff”. It was later discussed by the Quinte and Catat eams that ET should
be calculated using the Forestry Canada data for consistengy:purposes and compared to
the calculations using the climate station data.

There was also thought that there should be a distinetion Between de
shallow groundwater that discharges to streams. “The measuremcnt at't
the combination of rapid runoff, shallow and de

roundwater and
ream gauge is

ich is available for recharge or
P-ET = surplus water). -

Further, the definition of “surplus water” is that w.
runoff to streams, once evapotranspitation was considere

“ﬁlent, and is therefore felt to be a more
T numbers. The M-R report states a 20%
at is probably too high, and closer to 5% instead.

pieces, some goes to evapotranspiration (ET), some
(both shallow GW, and deeper GW, but most to shallow).

*out baseflow is to measure it directly, and account for any
storage aspects in sstem. By quantifying the storage and structure discharge data,
the rest can be assumied to be GW discharge. For this report, baseflow was estimated by
using the USGS Base Flow Index (BFI) method discussed below.

There appears to be a discrepancy between the BFI numbers of the M-R and the Quinte.
This could be due to the way the numbers were estimated, as the M-R used flow data
from between gauge stations (removing upstream data) and the Quinte used everything
upstream from the gauge station. .

There appears to be a need to account for GW, which contradicts our general consensus
that it can be deemed negligible for the conceptual model. The equation P-Q=ET ignores
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the deeper GW which may be present in the area, and may come from outside the surface
watershed. All three SWP regions are using a partitioning method to divide Q into direct -
runoff and recharge, which does not agree ‘with the possibility that water may be coming
from deeper GW.

It is possible that we can use vertical gradient estimations to quantify deep GW recharge.

Another comparison relating to baseflow is comparing the mean annual low flow to the
baseflow values. This will put the baseflow values in perspective to the flow. records.

data. This looked at the actual monthly use data, r
the permit. It was suggested that the ally data might

It was also suggested that MNR has “c
industries. i

Table 6-2 include

plants (not those taking from the Ottawa
River). The total®

he surplus water (P — ET)

_ note needs to be included in these reports
apply ona regional, average annual scale.

The conditions supported by Tier 1 are included in the Guidance Document, but
essentially continue with the Conceptual scaling of average conditions, but on a monthly
temporal scale, and a subwatershed spatial scale.

The discussion of the specifics of the report concluded, things turned to what was needed
to wrap up the Conceptual Report. It was agreed that both reports (Cataraqui and
Mississippi-Rideau) were close to being finished, with some additional clarification
issues, and some larger mettiodology issues to be cleared up. It was agreed that the best
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way to wrap up the issues was to prepare a third (final?) draft to be reviewed, which
would cover the changes coming out of this review, and received comments.

Accompanying this would be a listing of the changes with reference to their location, for
ease of review.

MNR thought the front end and back end of the reports should look similar, and
specifically that the wrap-up for the M-R report was a good model.

It was agreed that 2 weeks (to October 10th) would be sufficient to provide feedback to
the 2 SWP regions on the submitted reports.

pecifically locating the
{2 from a water budget

There was talk of some missing maps, specifically a
municipal systems, and a map locating “points of
perspective.

Peer Review Record Presentation

~what it looks like, and what
m that we are keeping track of
e the necessary changes to our

information it holds. This was primarily to ensure th
their comments, and are relying on them to ensure we i

The CFS temperature data is in a monthly form, but
aily temperature data, and there has been no method

a reasonable work around that will not introduce too much
sibly some specific degree day data is available from heating
ther source. :

supply companies,

Some sort of relationship between melt and/or flow and/or storage could be found to
estimate the snow parameters.

It was pointed out that the GIS programs being used may be able to make a rough
estimate of GW flux using Darcy’s equation.

It was suggestéd that the relationship between precipitation and GW well water level and
storage could be found by graphing precipitation vs. rise in water level, and the slope
would equal the aquifer yield.
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It was also pointed out that the Tier 1 work will continue to ook at average conditions,
but on a monthly scale.

Other Business

There was no other business to discuss.

Future Meetings

The next meeting is scheduled for Thursday October 28" Ho
about whether there was enough to present at that m
Mississippi-Rideau felt there was not enough time to get
the necessary changes, and redistribute 2 weeks pnor to the
Quinte felt that they may be in a position to presen '
discussed further, and a decision will be forwardéd to the Peer Review

ver,:there was discussion
Both Cataraqui and
on the 2™ draft, make
ext meeting. Though
o far. This will be

The meeting was adjourned at 3:05 pm.

Chair: Brian Stratton
Secretary: Karyn Cornfield and Sean

Note: The presentations from the meeting:wi
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Minutes of Meeting
Source Protection Peer Review
Quinte, Cataraqui, MVC-RVC

Held at Cataraqui Conservation Authority
November 3, 2006, 10:00 AM to 3:00 PM

Present:

[ Name Agency Name Agency
Rob McRae Cat. SWP Region Gary McLaren MNR - Kemptville
Titia Praamsma Cat. SWP Region Laura Landriault MNR - Peterborough
Sean Watt Cat. SWP Region Darin Burr Dillon Consulting
Mark Boone Quinte SWP Region Bill Hogg Reach Consulting
Bryon Keene Quinte SWP Region Michel Kearney City of Ottawa
Sobhalatha M-R SWP Region Michel Robin U of Ottawa
Kunjikutty
Sean Sterling M-R SWP Region / Intera Ed Watt XCG Consulting

Engineering

Absent:

| Name Agency Name Agency
Keith Taylor Quinte Conservation Jennifer Havelock Conservation Ontario

Clyde Hammond

Anne-Marie Chapman
Phil Barnes

Karyn Cornfield
Brian Stratton
Ferdous Ahmed

Trent Conservation
Coalition

SN-RR SWP Region
SN-RR SWP Region
M-R SWP Region
M-R SWP Region
RVCA

Kent Novakowski

Jim Beal
Mike Garraway

Queen’s University

MNR - Kingston
MNR - Peterborough

Rob McRae (Cataraqui SWP) chaired the meeting, and opened by welcoming everyone.

Introductions were heard around the table.

Agenda
Copies of the agenda were circulated to those who needed them. There were no specific
additions.

Previous Minutes

A draft version of the minutes from the 5th meeting (June 16, 2006) had been re-
circulated via email by Cataraqui SWP staff (Sept 26, 2006). There were no changes
suggested.

The minutes of the 6th meeting (Sept 26, 2006) were also circulated via email by
Cataraqui SWP staff (Oct. 31, 2006). There was a suggestion for clarification with
respect to the note on degree-days, and have they may be obtained.
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Quinte Presentation of Draft Conceptual Water Budget

Bryon introduced the presentation and presented a general description of the changes to
the “final draft” of the report. In particular, the analysis of data in two strict period of
record, 1931-2000 and 1971-2000.

There were general edits of the report, as well as the removal of the surface water stress
map, which was recommended at the previous meeting.

The stream gauge data (Table 11) appeared to compare closer with a change in drainage
area that reflected the use of the MNR DEM, rather than WSC Hydat number.

The mean annual flow values are within 2% of each other, which is better then the
uncertainty of the individual measurements

It was also noted that four significant figures with respect to the drainage area is not
justifiable. Further, between the 1:50000 scale mapping used by the WSC to estimate
drainage area, and the 10 m DEM used in the GIS program, the actual drainage area may
still not be calculated. A field survey is the best method to establish the actual drainage
area, especially if there are flatter areas which are not easily distinguished with the
1:50000 mapping or 10 m DEM.

It was also noted that the uncertainty of the drainage area, in such large watersheds as in
the Quinte region, is expected to be reasonably small compared to the uncertainty of the
other data sets.

The Napanee River station shown in the table is a “newer” station. There was an older
station a short distance downstream which has almost the same drainage area. The
suggestion was that the two stations could be used for one longer record. While this is
true, there is also a substantial (~15 yr) gap in the older station’s record, and it was
decided not to create a long record with the two shorter records.

The question was asked, “Did you expect to see the mean annual flows so close?” It was
not necessarily expected that they would be as close as they were, as there are areas of
high ET that would therefore reduce the amount of water available for stream flow. It
was then noted that in this area, much of the annual flow volume comes form spring
freshet, when the ET is minimal, and this could account for the equalization of mean
annual flow across the watershed.

It was also noted that in general, larger drainage areas have more averaging effects on
conditions such as soil type and geology, and therefore compare closer together. Small
watershed can be dominated by particular features which have a large influence on flow
characteristics.

Table 12 shows the comparison of mean annual flow to mean precipitation over two time
periods, 1931-2000 and 1971-2000. This comparison appears to show that both mean
annual precipitation and runoff have increased in the later period.
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Table 13 shows comparisons between precipitation, runoff, and evapotranspiration across
the three large watersheds in the Quinte Region, as well as the smaller Consecon Creek
watershed in Prince Edward County. The values compare well, with the Consecon Creek
calculated ET (Thornthwaite) being considerably higher than the other watersheds. This
is thought to be due to a high Soil Water Holding Capacity (SWHC) estimate for the
watershed. There is a high wetland percentage in the watershed.

It was suggested that this table include footnotes related to the two ET numbers, noting
the method of calculation.

The question was asked, “Was the SWHC tweaked to make the ET estimates closer
together?” It was noted that the Thornthwaite method is not accurate enough to predict
that closeness in ET values. The SWHC estimates were not changed to better fit the
numbers, but it was suggested that perhaps the averaging effects across the larger
watersheds is also the cause of the estimates being very close together.

It was suggested that perhaps this would then lead to a problem with looking at site
specific data with the GIS model. This then lead to a short discussion on whether there
was a better method for estimating ET, something more up to date than the work of
Thornthwaite in the 1950s. It was then further noted that most of the up to date methods
require additional climate data that is generally not available. It was also noted that for
the Conceptual model, the Thornthwaite method appears adequate, but that the Tier 1 or
further work may require better ET estimation techniques.

Mark then took over to discuss the groundwater aspects of the Conceptual report. Table
14 shows the gauged runoff, with the USGS (2005) estimated BFI, the resulting baseflow
values, and the calculated recharge using the MOE (1995) method. The USGS provides
two BFIs; one is the G index which represents the ground water component of base flow
and the other is the G-SW index which represents both ground and surface water
baseflow. The index used in this comparison is the G index. Again, the watersheds
appear very similar with the exception of the Consecon Creek watershed, which has a
higher BFI, but a lower estimated recharge. The wetland area of the watershed, and the
fact that those may not have been taken into account by the USGS method was suggested
as a reason for the difference. And, the previous mention of the higher SWHC estimate,
meaning higher actual ET estimate, and lower runoff estimate, may also play a part in the
difference. It was also suggested that Quinte contact the USGS to discuss the work.
Quinte is developing a groundwater hydrograph method, adding that they didn’t know
how much faith that can be put into the base flow method.

It was also noted that just because the average conditions in the watershed are correct,
that specific places within the watershed displays the same criteria.

It was suggested that discussing details at great length, such as extrapolating for each
small watershed, does not help us complete the conceptual water budget. It was agreed
that the completed work is adequate for a conceptual water budget on an annual time
scale.
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Bryon took over again to talk about Table 15, and the uncertainty of the data sets. The
uncertainty of the precipitation and runoff measurements was estimated based on the
literature, as 10% and 5%, respectively. The derived ET uncertainty (Uncty) is then
calculated from those values.

Uncty,, =,/Unctyz +Uncty,

It was noted that a paragraph explanation of the uncertainties, how they were estimated,
and what the causes were, should be included in the report. In this case, the uncertainty
of the precipitation values is due in part to location, and specific gauge measurement.

It was suggested that a note on interpretation of the uncertainty also be included. This
would explain that the uncertainty means that the true value over all time could be higher
or lower than the measured value by as much as the uncertainty. It was suggested that the
paragraph could point towards a specific example placed in an appendix.

It was also suggested that the table as presented be changed such that the precipitation,
runoff, and ET uncertainties not traverse both rows and columns, but just one or the
other, for ease of understanding. For examples,

Watershed Parameter Mean Annual | Uncertainty Uncertainty
(mm) (%) (mm)
Moira Precipitation 905 10 90.5
Runoff 393 5 19.6
Evapotranspiration 93

It was also noted that the percentage uncertainty noted for runoff should be 5, not 51.

Next up was a discussion of the stress estimates of the watershed. The Quinte watershed
shows minimal stress, based on the annual average condition, and that therefore leads to a
simple Tier 1 second phase.

It was noted that in Michel Robin’s graduate class which discussed the Guidance
modules, they have compared water use to water supply, and there appears to be no
consideration for storage in the guidance modules. His concern is that storage is very
important to the “small bank accounts” of water storage across much of Eastern Ontario.
There is little capacity to absorb larger uses in that minimal storage. His suggestion is
that a paragraph should be included on the storage aspects to this effect, and that the area
is vulnerable from that perspective.

The team agreed that Tier 1 work should include consideration of storage aspects.

It was also noted that on page 59 of the report, where stress is discussed, there should be
a clarification that there is no stress according to the MOE guidance.

It was also noted that the long term average condition is a poor indicator of stress.
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This essentially wrapped up the Conceptual Water Budget report discussions.

Bryon mentioned at the beginning that he envisioned this document as a “final draft”, and
was planning to only do minimal edits to it for final submission to the province.

There was a question about who wrote the guidance, and who reviewed it. The team has
been critical about some specific portions of the guidance, particularly how it fits (or
rather how it does not fit) with the actualities of conditions in Eastern Ontario.

The report was accepted by the committee and the final report may be submitted to the
province with the edits as suggested.

Quinte Presentation of Tier 1 Water Budget Considerations

Mark started the presentation with an outline of the Tier 1 work, considering the water
budget on a monthly basis and consideration to storage, and specifically snow storage and
snow melt.

Bryon presented his method for accounting for the fact that much of the precipitation that
falls during the winter months accumulates as storage on the ground surface, and
therefore does not contribute to streamflow, or groundwater recharge.

He has used the EC climate station data as provided from the ET calculations to create a
new parameter, which he calls “liquid available water” (LAW). The daily measurements
of rainfall and snow melt are added together to form monthly values of “liquid available
water”. This then gives a volume of water that is useable for each month, which can then
be compared to use data to estimate the stress.

The reasoning was that the precipitation and temperature data sets from the Great Lakes
Forest Research Centre was good data, and had been used and accepted by the Peer
Review Team. But, the snowmelt aspects needed could not be done on a monthly basis
with this data, as it needs to be calculated on a daily basis. It was felt that using the EC
rain and melt data would be the next best option to keep the data sets comparable.

The peer review team was amenable to the use of this method (at least to start, with
dependence on the rest of the process).

At this point there was considerable discussion about what months to use. The Quinte
has started by using the average conditions of the month. That is, using the average of
the monthly values from the period of record. There was feeling that this may not be the
best method, as it does not take into account specific problem years, and the averaging
will blur the numbers such that no stress is expected to be found.

It was pointed out that the “Guidance” recommends average conditions. It was also
pointed out that the “Guidance” is only that, and that if it is felt that different conditions
should be considered for the good of the watershed, that is acceptable.
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It was suggested that specific dry years could be considered, in addition to the “average
of averages” condition.

Also, it was noted that the memory of the systems appear to be less than 1 year. Michel
Robin noted that in some of his research (in Eastern Ontario), they had used a 2 year time
span, and saw that the watershed returned to steady state in that time.

Using a 2 year time span will also take into account the issue with water year vs. calendar
year, where some precipitation that falls during a calendar year is not available to the
watershed until the following calendar year.

Bryon passed out a graph of monthly LAW at the Belleville station (Belleville Station
Snow Storage Effects), as well as tables of monthly ratios of precipitation and LAW at
four Eastern Ontario climate stations.

It was suggested that the graph also include snow storage and depletion lines to complete
the comparison of available water.

An average P to LAW ratio from the climate stations was thought to be reasonable for
large scale (whole watershed) use, but would probably not be acceptable for smaller
areas.

The question was also asked, would it be better to calculate the melt for each grid square.

Adjourn for Lunch

Bryon continued with his presentation of the Tier 1 Quinte work, and showed a
comparison graph of monthly LAW and runoff (Belleville Station — Surplus vs. Runoff
(Ave)). This graph shows a lag between the two, where the runoff peak appears after the
LAW peak. However, this graph appears to show a lag of one month (which his not
true), presumable because the data is grouped by month. If weekly data were used, the
graph would show a lag much closer to reality. It was suggested that the cross-
correlation of LAW to flow be examined (this can be done in Systat) which will give an
idea of the true lag. And in this case, using actual weekly data rather than average
weekly data will work best.

It was also noted that the lines connecting the monthly values gave the impression that
the data was of a continuous nature, rather than individual monthly average points. The
line should instead be something other than solid, or the graph should be a bar graph. In
addition, the blue line is generally used to denote the “true” variable.

There is another consideration for the snowmelt, which is that melt on day J is mostly
refrozen on day K, rather than being released from storage to move to surface or
groundwater. It is noted that the proper consideration of snowmelt is a very complex part
of the Hydrologic cycle. It was noted that during cold weather, all precipitation enters
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into surface storage. There is possibly some infiltration in the winter, but mostly there is
none as the ground is frozen. It was also noted that Donald Gray (University of
Saskatchewan) was the reigning expert on infiltration on frozen ground (he passed away
in 2005).

Mark then took over to present the groundwater aspects of the Tier 1 work so far.

The Quinte is developing their GIS model with the Darcy flux routine in ArcView, to
calculate the flux of groundwater between cells or pixels. The data needed for this
process are the geology of the aquifers, thickness of the aquifers, hydraulic conductivity
and gradient. The layer information was estimated using Ontario Water Well Records,
and the Quinte Regional Groundwater Study (2004).

Through use of the GIS model, watershed catchment areas, and the water table elevation
map the lateral movement of ground water into and out of the individual watersheds can
be determined. A map of the Conseocn watershed was presented to illustrate areas of
ground water flow in and out of this watershed with flow as calculated by the Darcy
equation. Consideration for significant figures was also mentioned again with respect to
the recharge tables, and the sample map or a subwatershed and the GW movement
direction and flow.

The importance of the water table map as taken from the Quinte Regional Ground Water
Study was discussed. It was indicated that this map gave consideration to surface water
levels, however for comparison it was suggested that a map of just using the ground
water levels from well records be prepared. The water level data from PGMN monitor
wells could also be used to assist in preparation of this map.

A map of the location of PGMN well locations in the Quinte watershed was presented
including distribution of these wells in respect to bedrock and overburden geology.
Ground water hydrographs from two of these PGMN wells were presented; one from the
unconfined limestone aquifer and the other in the overburden. Based on these
hydrographs a method for calculating ground water recharge was presented using the
change in ground water level on a monthly basis and an assumed porosity for the aquifer.
It was felt that the porosity was maybe too high for bedrock. The specific yield was
thought to be a better estimate of the volume of water available in the bedrock. This can
be estimated with pumping test and observation well data. The porosity estimate is an
important component to this work, but it could range anywhere from 1% to 20%.
Looking at daily event data could help estimate a better porosity number. If you ignored
porosity, you would get a general temporal relation of the water movement over the
course of the year.

It was noted that the Hydrographs for the GW wells should probably not use
precipitation, but possibly the LAW parameter, or use both LAW and storage.
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It was also suggested that perhaps monthly is not the right temporal parameter for
breakdown, but possibly something such as “snow on ground and temperature less than
zero”, “wet season (soil water deficit is low)” and “dry season”.

There was also a suggestion that perhaps the type of rain event may also influence the
GW recharge/infiltration/volume values. By looking at the response of water levels for
different types, durations, and time of day rains, there could be a greater variability in the
relationships.

It was noted that the tables of recharge for Well 132 showed that recharge was zero for
October, and that this is probably wrong. It was felt that this was due to the fact that the
data was grouped into monthly pieces, and that averages the data such that the recharge in
October is not seen. Perhaps a more detailed temporal scale is needed.

It was also felt that a histogram was a better representation of the data than the line graph,
as was noted previously, the line graph implies continuous data, when it is really just a
monthly average. Perhaps a dotted line is a better representation.

Mark provided an overview of the math behind determining recharge from groundwater
levels using the water table fluctuation method and indicated its relevance to overburden
aquifers but of limited applicability to fractured bedrock. It was postulated that specific
yield could be inferred from hydrographs or could be estimated in the fractured bedrock
environment.

Finally, there was discussion about the Water Quantity Risk Assessment portion of the
Tier 1 work.

It was felt that using the specific yield to identify stress may be too high. It was felt that
when the stress was too low, that was the definition of a stress level.

From a surface water perspective, it was felt that the median of the month was a poor
statistic to use to represent a stress. It was noted that the MOE uses the 7Qy statistic for
many Permits to take Water or Certificates of Approval.

This wrapped up the Quinte’s presentation of what they have been working on for the
Tier 1 work, and what questions they were looking for the Peer Review Team to help
with in these beginning stages.

Mississippi-Rideau Progress
Sean Sterling gave an overview of the Mississippi-Rideau water budget progress since
the last meeting.

The recharge/runoff maps presented at the last meeting had some colour errors, and are
being redone with new ET data, and bedrock infiltration factors. However, the maps
themselves map not be part of the final version of the report, as per the suggestion or the
Peer Review Team.
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The new ET calculations were using the Great Lakes Forestry Research Centre data.

There was also a question about slope data for infiltration, whether the bins were the
same across the 3 SWP regions, and how sensitive the data were to modifications of the
bin boundaries. Also, whether a seamless map across the 3 regions could be created with
only 3 slope bins. It was suggested that the 3 SWP regions agree on a specific set of bins
to use.

Cataraqui Progress

Sean noted that the Cataraqui was in a similar place to the M-R, working on changes
from the last Peer Review meeting. In addition, he had compiled a list of comments, and
accompanying ways to achieve the recommended changes. This was to help identify
exactly what needed to be done, and possibly to spur other team members to add
comments.

Sean and Titia also noted that they had been given a presentation the previous day by Dr.
Kent Novakowski and one of his students, Tom Gleeson. The presentation was about
their work in the Tay River watershed. They found some interesting things in the
fractured Gneissic bedrock in the area. The most pertinent to the water budget at this
point was that the recharge into the bedrock from precipitation was on the order of 2%,
and that the surface water and groundwater were 2 entirely separate systems, not linked at
all.

Other Business
There was no other business to discuss.

Future Meetings

The next meeting has not yet been scheduled. However, it was suggested that December
was not a good time for a meeting, from a scheduling perspective. It was also suggested
that perhaps “final” drafts of the Cataraqui and Mississippi-Rideau reports could be made
available in mid-December, with a meeting in early January. This was to be discussed
further by the SWP staff, with the choices sent out to the Peer Review team via email.

The meeting was adjourned at 2:50 pm.

Chair: Rob McRae
Secretary: Sean Watt

| Note:  The presentation from the meeting will be posted on the ftp site.
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DATE

CATEGORY

10-Mar-06[®{lligf=\es!
Hydrology

\Water Use
Other

Hydrogeology

APPLIES TO

COMMENT

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte

All

Cataraqui/Mississipg"

Mississippi-Rideau/

Bryon Keene indicated that historic

long term.

10-Mar-06[@linE\eE
Hydrology

\Water Use
Other

Hydrogeology

Cataraqui
Mississippi-Rideau

Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Since evapotranspiration was not

estimated values.

Thursday, December 20, 2007

mentioned Bill Hogg mentioned that
there should be some calculations in th
Cataraqui/Mississipﬁable in the table to confirm the

PRIORITY

ACTION

High
documents e.g. Moira Report, could be

used, but bill Hogg mentioned that this
ay not help answer the questions on
what and where are the stressors over

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

10-Mar-O6[@lijEiE Cataraqui Bill Hogg suggested that the GIS Completed
To Be Completed

Hydrology Mississippi-Rideau ' technicians from the three regions be |Medium

Hydrogeology Quinte consistent in mapping Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required

Mississippi-Rideau/

10-Mar-06[@f[[gf1e Cataraqui Karyn Cornfield indicated that
Hydrology Mississippi-Rideau | Agriculture Canada has data available [Medium To Be Completed
Hydrogeology Quinte water holding capacity of soils. Low Declined
Water Use Cataraqui/Mississipp None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

10-Mar-O6[@lijEiE Cataraqui Ali Sajid from TCC stated that their Completed
Hydrology Mississippi-Rideau Peer Review Tem encouraged TCC to [Medium To Be Completed
Hydrogeology Quinte use Penman formulg as Thornthwaite || qw Declined
Water Use Cataraqui/Mississipﬂor_mm?" B'“hHogﬁ h'ghh]f recolmmengecNone Undecided
Other Cataraqui/Quinte using t ej’ ornt wal_te ormu aast € No Action Required
Mississippi-Rideau/ data required is readily available, whic}

is not the case for Penman.

10-Mar-06[@liggE1rs] Cataraqui Ed Watt suggested adding isolines to tiHigh Completed
Hydrology Mississippi-Rideau | precipitation maps (800, 900, and at To Be Completed

Hydrogeology Quinte 1000 mm/yr) as Quebec has done. | ow Declined
\Water Use Cataraqui/Mississipp None Undecided
Other Cataraqui/Quinte No Action Required

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

10-Mar-06[@liggE1rE] Cataraqui Bill Hogg and Michael Garraway High Completed
Hydrology Mississippi-Rideau | indicated that the temperature maps  [Medium To Be Completed
Hydrogeology Quinte should be displayed using a_mnual Declined
Water Use Cataraqui/MississipfFX{reme temperature even if the federaone
Other Cataraqui/Quinte maps use annual mean. No Action Required
Mississippi-Rideau/

10-Mar-06[®[[ggE1eE] Cataraqui Ed Watt commented that using the Completed
Hydrology Mississippi-Rideau annual means as Environment CanadaMedium To Be Completed
Hydrogeology Quinte has done for over 25 years may be a gi_ow Declined

Water Use Cataraqui/Mississipprtart and may be good enough for the |\ 5ne Undecided

Other Cataraqui/Quinte effo_rt. He |nd|cateq that new climate No Action Required
Mississippi-Rideau/ stations may not give better data than ¢

stations, therefore all stations and their
data should be considered.
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

10-Mar-O6[@lijEiE Cataraqui Bill Hogg suggested the use of existingm Completed
Medium

Hydrology Mississippi-Rideau  Climate station data instead of setting U To Be Completed
Hydrogeology Quinte more precipitation gauges. Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required

Mississippi-Rideau/

10-Mar-06 [@[[ggEe\(E] Cataraqui Bill Hogg suggested using the Completed
Hydrology Mississippi-Rideau  Thornthwaite formula for calculating  Medium To Be Completed
Hydrogeology Quinte evapotransplratlon US.Ing temperature. Low Declined
Water Use Cataraqui/Mississipg 1€ rego,mmeréde fusmg Environment i\one Undecided
Other Cataraqui/Quinte _C?‘”a a's model of evapotranspiration | No Action Required
Mississippi-Rideau/ it incorporates mean monthly

temperatures, snow and elevation.
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DATE CATEGORY

10-Mar-06[@liggEieE
Hydrology
Hydrogeology
Water Use
Other

APPLIES TO

COMMENT

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Bill Hogg indicated that QC should be
using all climate stations for mapping a
good data would be missed only using
F;he WMO and he suggested that mapp
should be done for all three conservatic
authorities rather than each individual

Mississippi-Rideau/

10-Mar-06|Climate
Hydrology

Hydrogeology

Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

conservation authority doing their own.

PRIORITY

Medium

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Comments from the reviewers was

regarding table 4 and that some classeMedium

are not presented, e.g. vegetation cove

Fj':md table 5 was described by a reviewdyone

as not having good scientific justificatig
as it is based partially on personal
judgment.

Low

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO
10-Mar-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Michel Robin had a couple of points to

make. The first point was that he felt thimMedium

the diagrams were good in their detail,
Fput could use GIS to create a simple
model to depict vulnerable areas on a
pixel by pixel basis. This model can
analyze vulnerable areas by tweaking t
precipitation, etc. to consider seasonal
changes. Michel has a report that uses
this technique from a study done at the
University of Ottawa, which he can sen
to the group.

PRIORITY

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

d
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DATE CATEGORY APPLIES TO
10-Mar-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

10-Mar-06|Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

Darrin burr suggested identifying areasHigh

in the region that are sensitive to long |Medium
term impacts and that this could be
p':mswered at the geology scale. Mark |\one
Boone indicated that none of the
geographical areas are isolated and on
needs to quantify how to identify the
geologic boundaries.

Completed
To Be Completed
Declined

Undecided

No Action Required

Ed Watt suggested looking at what
others have used in literature and insteéMedium
of using low / medium / high for Low

Cataraqui/Mississipd’egetaﬂon cover perhaps QC can use |\one

classes 1, 2, and 3. Ed mentioned a
reference for classifying vegetation
called Chow (1964) Handbook of
Hydrology.

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

10-Mar-06|Climate Cataraqui WHI looked at groundwater gradients [High Completed
Hydrology Mississippi-Rideau across watershed boundaries, Michel To Be Completed

Hydrogeology Robin explained that it is integrated fluj| ow Declined
Water Use Cataraqui/Mississipgat IS presenteﬁl In tabI(IaI 7. Ed ¥|Vatt’S None Undecided
Other Cataraqui/Quinte comment was that usually net influx an No Action Required

outflux is used in studies and should bg

Mississippi-Rideau/ | \coq'in table 7.

All

10-Mar-06|Climate Cataraqui Darin Burr added to this discussion by [High Completed
Hydrology Mississippi-Rideau | stating that when considering simple To Be Completed

Hydrogeology models QC should consider when futur o\ Declined

Water Use Cataraqui/Mississip;ﬂrOV"Th W('j” occur in these low density |\one Undecided

Other Cataraqui/Quinte populated areas. No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY

APPLIES TO

COMMENT

10-Mar-06|Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

10-Mar-06|Climate
Hydrology

Hydrogeology

Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

baseflow is defined as including both
dong term surface storage and
groundwater discharge.

Michel Robin suggested using the 80th

percentile of the year to see how
responsive the system can be. This
ﬁechnique is also explained in the U of
Ottawa report he mentioned earlier.
Michel suggested that the next step QC
should take is to examine the sensitivit)
of the model.

PRIORITY

ACTION

Ed Watt identified that the term baseflgHigh

Completed
separation is not accurate to use here To Be Completed

Low
None

Declined
Undecided
No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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COMMENT

DATE CATEGORY APPLIES TO
10-Mar-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Bill Hogg suggested describing the
rational for partitioning in this section o
the document, e.g. examining the gau

p

Mississippi-Rideau/

10-Mar-06|Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

Ali Sajid from TCC listed 3 approaches
available to classify evapotranspiration
Ontario Ministry of Agriculture and
d:ood (OMAF), Ministry of
Transportation of Ontario (MTO), and
International Standard Classification.

g

PRIORITY

High
Low

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

High
Medium

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE

10-Mar-06/Climate
Hydrology

10-Mar-06|Climate
Hydrology

10-Mar-06

CATEGORY

APPLIES TO

COMMENT

Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

Ed Watt had a question as to how
extreme of an event will QC use in thei
water budget modeling.

p

Cataraqui
Mississippi-Rideau

The second point Michele made was t

guality that is being returned.
p

Hydrogeology Quinte

Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/

Climate Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

Water Use Cataraqui/Mississip

Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

Ed Watt commented to leave off the

the uncertainty in the numbers.
p

potential loading should estimate watelMedium

decimal places for readers to recognize

PRIORITY ACTION
Completed
Medium To Be Completed
Low Declined

None Undecided

No Action Required

Completed
To Be Completed
Declined

Undecided
No Action Required

Low
None

Completed

Medium To Be Completed
Low Declined
None Undecided

No Action Required
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DATE CATEGORY

APPLIES TO

COMMENT

19-Apr-06 Are there data gaps/flags in the climat

Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

19-Apr-06(Climate
Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

data?

©

The groundwater well graphs should
include mention of the well number an
location.

p

PRIORITY ACTION
gHigh Completed
To Be Completed
Low Declined
None Undecided

No Action Required

High

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

APPLIES TO

COMMENT

PRIORITY

ACTION

21-Apr-06 [T S [CFTEE R =T numbers appear too high, as there Completed

Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

excess water accounted for with these
numbers (100 mm of extra water above
Fprecipitation value). This could be takeg
into account via uncertainty of the data

Medium
Low
None

To Be Completed
Declined
Undecided

No Action Required

21-Apr-06 (ST (e M The Uncertainty of precipitation data (5[ETe N (Sl

Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

to 10%) should be noted and accounte
for.

p

Medium
Low
None

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

21-Apr-06 (TR [SEEE MM P-n evaporation data may be valuable T

Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

21-Apr-06 [T
Hydrology
Hydrogeology
\Water Use
Other

COMMENT

estimate lake evaporation and general
values.

p

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte

Cataraqui/Mississip

PRIORITY

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Use the Canadian Forest Service cIim Completed

data mapping product across Eastern
Ontario so consistency is maintained
cross the watersheds. This was
mentioned at each of the first 3 meetin

Mississippi-Rideau/

Thursday, December 20, 2007

Medium
Low
None

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

21-Apr-06 [T
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

COMMENT

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte

Cataraqui/Mississipp

Mississippi-Rideau/

than actual due to undercatch at the
gauges.

21-Apr-06|Climate
Hydrology

Hydrogeology

\Water Use

Other

PRIORITY

Medium
Low
None

ACTION

The precipitation values may be lower Completed

To Be Completed
Declined
Undecided

No Action Required

The uncertainty of all data should be Completed

Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississip

noted and accounted for.

©

21-Apr-06/|Climate

Hydrology
Hydrogeology
\Water Use

Other

Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

into the annual water budget, as any
variation should be accounted for in the

Cataraqui/Mississipgveraging of the data.

Medium
Low
None

To Be Completed
Declined
Undecided

No Action Required

Water course regulation does not facto

Medium
Low
None

Thursday, December 20, 2007

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

21-Apr-06|Climate Cataraqui At the conceptual stage, the water bud Completed
Hydrology

Mississippi-Rideau | equation should be reconfigured as  [Medium To Be Completed
Hydrogeology Quinte follows: Prec_ipitgtion - Strgamﬂow_ = lLow Declined
Water Use Cataraqui/Mississipg-apotranspiration, a basic equation, tyone Undecided
Other Cataraqui/Quinte see if it balances. This provides a very No Action Required

simple exploration of the data.

Mississippi-Rideau/

21-Apr-06/|Climate Cataraqui Field season measurements should [High Completed
Hydrology Mississippi-Rideau  include low flows and water temperatu*ug_ To Be Completed
Quinte to help identify groundwater recharge || ow Declined
Water Use Cataraqui/Mississipf'€2s- None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007 Page 17 of 153



DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

21-Apr-06|Climate A possible relation between groundwat Completed
To Be Completed

Hydrology Mississippi-Rideau Wwell levels and climate data Medium

Hydrogeology Quinte (precipitation and snowmelt) should be|| oy Declined
Water Use Cataraqui/MississipgEXPlored. Possibly the IYHGLD Wilton)\ e Undecided
Other Cataraqui/Quinte Creek report deals with this. In additiol

the geometry of the wells and geology No Action Requiirec

around wells should be described.
Recharge events may be found througt
this method.

Mississippi-Rideau/
All

21-Apr-06|Climate The 2 CRCA groundwater studies do n Completed
To Be Completed

Hydrology Mississippi-Rideau mesh together. Work is needed to do fMedium

Quinte Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE
21-Apr-06

21-Apr-06

21-Apr-06

CATEGORY

APPLIES TO

COMMENT

The term soil water holding capacity

(SWHC) should be defined.

©

More groundwater and hydrogeology
information is needed in the report.

©

Climate

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Climate

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

New water table and peizometric

across Eastern Ontario.
p

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

Medium
Low

None

Completed
To Be Completed
Declined

Undecided
No Action Required

surfaces should be regenerated, possilMedium

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

21-Apr-06|Climate
Hydrology
Hydrogeology

Water Use
Other

APPLIES TO

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

21-Apr-06|Climate
Hydrology
Hydrogeology
Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

21-Apr-06/|Climate
Hydrology
Hydrogeology
Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

The residential water use estimate is t Completed

high, it should be revised.

©

More information is needed about

water after the Great Lake system.
p

For consideration of permitted
(maximum) vs actual takings in PTTW,

permitted values will give the worst cas| gy

pscenario.

groundwater. It is the largest source olMedium

Medium
Low
None

To Be Completed
Declined
Undecided

No Action Required

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

High

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE
21-Apr-06

21-Apr-06

21-Apr-06

CATEGORY

Climate
Hydrology
Hydrogeology
\Water Use

APPLIES TO COMMENT

While statistical analysis is useful, the

Mississippi-Rideau are used here with too little data to malMedium

Quinte it appropriate, or in the wrong way.

Cataraqui/Mississipp
Cataraqui/Quinte
Mississippi-Rideau/
All

Climate
Hydrology
Hydrogeology
\Water Use

PRIORITY

Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Cataraqui The definition of "Water Budget” shoul

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

©

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

Mississippi-Rideau be found from a good text.

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

At the conceptual budget stage, month|High
Mississippi-Rideau  values of data are not the goal, but rat

Quinte annual values. The monthly values
Cataraqui/Mississipﬁ’Vomd be expected to come later.

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE

21-Apr-06|Climate

21-Apr-06

CATEGORY APPLIES TO
Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte

(S it should equal zero over the long te

Mississippi-Rideau/

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

Canada. The uncertainty of the data
should also be considered.

COMMENT PRIORITY

At the conceptual water budget stage,

there is probably no need to consider |Medium
groundwater in and out of the watershe| gy

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Once precipitation minus streamflow is Completed

calculated, which represents derived |Medium
evapotranspiration, it should be Low
ICpompared with the calculated None

evapotranspiration from Environment

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-Apr-06 Cataraqui Based on a comparison of the QC rep Completed

Hydrology Mississippi-Rideau  Wwith the new guidance modules, the  [Medium To Be Completed
Hydrogeology following specific comments are made:|| ow Declined
Water Use Cataraqui/Mississipp>Patial changes in climate should be |\ one Undecided
Other Cataraqui/Quinte considered in the analysis. No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007 Page 23 of 153



DATE CATEGORY

APPLIES TO

26-Apr-06/|Climate
Hydrology

Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT PRIORITY

ACTION

| believe that this method is similar to [High
applying the “Safe Yield” concept to
aquifer sustainability, but at a grid scalg|_ o

pThis approach assumes that sustainabjygne
is based solely on recharge. Note that
the guidance module on pg 24, bottom
paragraph discusses problems associg

with the safe yield concept.

Completed
To Be Completed

Declined
Undecided
No Action Required

Nevertheless, this approach may be
useful to provide input into a conceptual
understanding of infiltration and water
demand, and could be used to help focus
a more detailed Tier 1 assessment that
could include aquifer storage. This
conclusion is supported by the often
fairly rapid response of water levels in
wells in many areas after a rainfall. | do
suggest that the input parameters of P,
ET and | be calculated at a finer
resolution than 1 km, as this information
is available and the additional effort
would be minimal. The higher resolution
data could then be averaged at the 1 km
scale for the analysis, but will still be
available at the more detailed level for
future studies. This method could be
“ground truthed” by comparing
predictions with actual water levels. The
method will have difficulty in areas

where the aquifer is confined, and
aquifer recharge will be more influenced
by recharge outside the 1 km grid square.
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DATE CATEGORY

APPLIES TO

26-Apr-06|Climate
Hydrology

Hydrogeology

\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

Table 6: It is recommended that spatial Completed

annual changes of precipitation be
included in the analysis. For bulk valug
pat the watershed level, an average P, E
R and recharge values could then be
produced by integrating the values ove
the whole watershed. The results of th

Medium
Low
None

analysis could then be interpreted for

To Be Completed
Declined
Undecided

No Action Required

significance. For example, is there an

real difference between the bulk recharge

rates for the entire watersheds? Since
geology and land slope are different, |
expect that there would be some
differences.
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COMMENT PRIORITY

DATE CATEGORY APPLIES TO
26-Apr-06/|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Table 2 of the QC report lists low,
medium and high classifications for

Medium
different land use covers; however, it ig| ow

Fpot clear what these classifications refey e
to. | suggest that rationale be provided
on how the classifications were produc

Thursday, December 20, 2007

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

APPLIES TO

26-Apr-06/|Climate
Hydrology

Hydrogeology

\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

During the April 20, 2006 peer review
meeting, Quinte Conservation briefly
outlined a grid based water budget

p':lpproach. | understand that the approx
involves griding the study area into 1 ki

x 1 km zones, and calculating infiltratio

and runoff using as input information ol

precipitation, slope and land cover. A
secondary grid layer of water takings
will be superimposed on this grid

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

surface. Areas where the water takings

will exceed a certain percentage of the
infiltration will be flagged. Note that a
similar approach was used in the
Renfrew-Mississippi - Rideau
Groundwater study; however the

analyses of infiltration was performed at

the 100 m x 100 m scale and then

integrated over the quaternary watershed

scale. Total water takings at the

guaternary scale were then compared to

infiltration to identify quaternary

watersheds of high or low water use. It

is also noted that a similar approach
(minus the inclusion of water taking
volumes) is outlined in Appendix A of

the April 10, 2006 Module 2 to calculate

significant recharge areas (Method 1).
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION




DATE CATEGORY APPLIES TO
26-Apr-06/|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

The QC report was based on technical|High

requirements made in the Interim Watm

budget Technical Direction (April,
p2005). Since this time, an updated
Guidance Module 2 has been released
dated April 10, 2006. Significant
changes have been made in the revise
document, as well as detailed

Low
None

instructions and list of deliverables that

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

are recommended by the MOE to appe
in the conceptual budget. These

ar

deliverables are identified in Section 4.2

of the April 10, 2006 guidance module.

Part of the deliverables are 26 maps. Itis

expected that many of these maps can
reproduced from the Quinte Regional
Groundwater Study; however, it is
suggested that the maps be presented

be

ata

larger scale. It would also be very useful
to construct a series of geological cross-

sections through some of the major
features of the watersheds, to enable
identification of regional flow patterns,

areas of local recharge, as well as a study

of the depth of active groundwater flow
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COMMENT PRIORITY

DATE CATEGORY APPLIES TO
26-Apr-06/|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

ACTION

Overall, the QC report provided a goodHigh
review of the bulk water budget Medium
components at the watershed level, an
ﬁhould provide a good starting point to
assemble a conceptual water budget.

None

Thursday, December 20, 2007

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO
26-Apr-06/|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT PRIORITY

ACTION

Table 7: For Prince Edward County, thHigh Completed
water budget suggests that there is no To Be Completed

groundwater flow from other Low
F3Natersheds. For the shallow flow
regime, this is likely true; however, the
deeper flow regime may receive
groundwater from Hastings County, wit
flow underneath the fairly shallow Bay

None

Declined
Undecided
No Action Required

of Quinte. Perhaps a more detailed loGn
at the potentiometric surface in deeper
wells may help confirm groundwater
flow directions. However, it is realized
that modeling at the Peats Point
municipal well field that is located along
the northern edge of Prince Edward
County did suggest that groundwater
flow is from elevated areas to the south.
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DATE CATEGORY

APPLIES TO

26-Apr-06/|Climate
Hydrology

Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

if the flows were determined by
dneasuring hydraulic gradients across t
watershed boundaries, the source of
information, and the methodology shou
be provided. Similarly, the rationale fol
the depth of active flow in the bedrock

PRIORITY

Table 7: Further detail is needed on hm
interflows were calculated. For exampiMedium

Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

and the hydraulic conductivity should b

referenced. Uncertainty in the estimates

and the significance of the uncertainty

should be discussed. For example, the

Moira Watershed shows that more
groundwater is flowing out of the

watershed, and then is flowing into it. Is

this observation real, or is it within the
error of the analysis?
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DATE
26-Apr-06

26-Apr-06

CATEGORY APPLIES TO

Climate Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Climate Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississipgd

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

Table 5: Further elaboration is requiregHigh

on how the percentages were calculat
and references made where needed.

p

E—

Completed

To Be Completed
Declined
Undecided

No Action Required

My initial thoughts on what a conceptugHigh
water budget could contain include a)

providing the 26 maps that MOE has
equested in their guidelines, b) an
inventory of existing data, and the
current understanding of the water
budget components, ¢) a list of what thi
overall concerns/issues are in the
watershed, and c¢) the data gaps that n

Completed

To Be Completed
Declined
Undecided

No Action Required

filling to address the issues.
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DATE
26-Apr-06

CATEGORY APPLIES TO

Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

As a general comment, | suggest that ifHigh

would be most useful if Quinte
Conservation provide specific objective
(PN what they wish the conceptual wate
budget to achieve, and what questions
should answer. Information on the
specific objectives would allow the pee
reviewers to focus efforts on determing

NE—

Low
None

the technical approach will adequately

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

meet the objectives. The more complex

and demanding the objectives are, the

more detail will be needed in the analysis.
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DATE
26-Apr-06

27-Apr-06 The correlation between rain and sno

COMMENT

CATEGORY APPLIES TO

Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte

Mississippi-Rideau/

Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

For the conceptual water budget, the

MOE recommends that annual average
be used; however, as discussed during
F;he peer review meeting, temporal
changes should be considered during
subsequent Tier 1 efforts.

PRIORITY

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

would be more interesting to see.

©

Low
None

wHigh Completed
To Be Completed

Declined
Undecided
No Action Required
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DATE CATEGORY

27-Apr-06 [CTHEC SN [CFEET An ANOVA analysis is not necessarily

Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

27-Apr-06 There is confusion with the statement

Hydrology
Hydrogeology
\Water Use
Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

the best option for statistical analysis o
the data when there is high variability o
F;he data, time series analysis is better.

PRIORITY

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

dHigh Completed
analysis of the temperature data using To Be Completed

Anova analysis and standard error.
p

Low
None

Declined
Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY

27-Apr-06 [CTHET S CFEET Time series analysis of the climate dat{iTe NN

Hydrology Mississippi-Rideau  should be done to determine what timeMedium
Hydrogeology Quinte scale is best for the analysis. Systat cq| gy
Water Use Cataraqui/Mississipg’€ Us€d- None
Other Cataraqui/Quinte

Mississippi-Rideau/
All

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

27-Apr-06 The correlation of rain to precipitation i

{High
Low

Hydrology Mississippi-Rideau  spurious, as one is part of the other.
Hydrogeology Quinte

\Water Use Cataraqui/Mississipp None
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Completed
To Be Completed
Declined

Undecided
No Action Required

27-Apr-06 (SR SR The climate analysis is too detailed for [N

Hydrology Mississippi-Rideau the scope of the current objectives. Medium
Hydrogeology Quinte Low
\Water Use Cataraqui/Mississipp None
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Completed
To Be Completed
Declined

Undecided
No Action Required

Thursday, December 20, 2007
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DATE CATEGORY

27-Apr-06 There is also a small spurious correlatij

Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

27-Apr-06|Climate

Hydrology
Hydrogeology
\Water Use

Other

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

between snow and precipitation.

©

Regarding the correlation of precipitati
to flow, it is recommended to show the
correlation coefficients or regression

PRIORITY

ACTION

None

{High Completed
To Be Completed

Declined
Undecided
No Action Required

(High Completed
To Be Completed

I{pata in order to test the hypothesis tha‘None

they are not zero.

Declined
Undecided
No Action Required
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DATE CATEGORY

27-Apr-06/Climate

Hydrology
Hydrogeology
\Water Use

Other

APPLIES TO

An infiltrometer tests for hydraulic

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

COMMENT PRIORITY

ACTION

High
conductivity (K) vs. water content, but |Medium
not necessarily the infiltration. It is

Fpetter to measure the average moisturéyone
content, where the K value would be
approximately the darcy flux in steady
state vertical flow.

Thursday, December 20, 2007

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY APPLIES TO
27-Apr-06/Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT PRIORITY

Very well written text (simple and to th

point). Not enough detail at this stage tiMedium
review properly. Yearly time scale is tq gy
poarse: a highly unbalanced monthly  \one
water budget may well average out to ¢
balance yearly budget - analysis shoulg
be done with monthly values at least.
Integrating (in the mathematical sense)
the water budget at the scale of a basir

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

o

not very informative: the lager the scale
of integration the less likely we are to
discover water issues; and more
importantly, problems occur at the local
scale. Water budget can be calculated at
the pixel level in a GIS (and on a

monthly basis). This will provide a

spatial distribution areas with possible
water guantity issues and the time of year
when they occur. Maps can then be
produced to determine areas where water
guantity is an issue part of the year or
most of the year, which will help focus
further work. Previous work in Eastern
Ontario showed that the year water
budget balanced (even in unusually dry
years) and that water shortages issues
depended on time of year; and that some
areas had seasonal issues, others chronic
issues (most of the year), and others yet
had no issue (the largest portion of the
territory). Impact of returning water was
not examined. Integrated wastewater
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DATE CATEGORY

27-Apr-06|Climate
Hydrology

Other

Hydrogeology

\Water Use

APPLIES TO

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

COMMENT PRIORITY

return flux can be used to estimate
potential contaminant loading. This
should be calculated and included in the
report. The impact of groundwater and
surface water storage needs to be
included or at least discussed. A
balanced budget when the storage is
adequate is fine; but if there is little
storage a balanced budget may mean
being in the red half the time. The
storage term in the transient water budget
gives an indication of the ability to
absorb peak demands without causing
shortages. | feel this is an essential issue
to discuss

More detail is needed on the
hydrogeology. Medium
Low
None

©

Thursday, December 20, 2007

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE
27-Apr-06

27-Apr-06

27-Apr-06

CATEGORY

Climate
Hydrology
Hydrogeology
\Water Use

APPLIES TO

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississip

COMMENT

Information on bedrock and surficial
geology, soils and physiography are
needed for the conceptual document.

©

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

The confidence intervals, based on wh
appendix shows, is not 95%, but 68%.

©

Climate
Hydrology
Hydrogeology
\Water Use

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

There is a statement that rain is not
normally distributed. The question
arose, is that a spatial or temporal issu

p

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

High
Low

None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

27-Apr-06|Climate The text refers to the tests done by theHigh
Hydrology Mississippi-Rideau | local health units in septic systems tesh&_ To Be Completed
Hydrogeology Quinte as a t-test, is a perc-test meant? Low Declined
\Water Use Cataraqui/Mississipp None Undecided

Cataraqui/Quinte No Action Requirec

Mississippi-Rideau/
All

27-Apr-06/Climate There is not enough information in ord Completed
To Be Completed

Hydrology Mississippi-Rideau  to recommend modeling software or  [Medium
Hydrogeology Quinte methods. Low Declined
\Water Use Cataraqui/Mississipp None Undecided

Cataraqui/Quinte No Action Requirec

Mississippi-Rideau/
All

02-May-06 The infiltration/recharge (I/R) term doegHigh Completed
Hydrology Mississippi-Rideau not apply in water budget equation as To Be Completed
Low

Hydrogeology Quinte shown, it is included in the other terms, Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007 Page 43 of 153



DATE CATEGORY APPLIES TO
02-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use
Other Cataraqui/Quinte

All

Mississippi-Rideau/

COMMENT

One reviewer sees a correlation betwe(glle]g

high precipitation years and high flow
years? This would suggest that more

Cataraqui /Mississipdjredpitation means more streamflow,

and needs to be checked.

02-May-06|Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte

All

Cataraqui/Mississipp

Mississippi-Rideau/

The field work should include low flow

monitoring, and monitoring for cold
water streams.

Thursday, December 20, 2007

PRIORITY

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

APPLIES TO COMMENT

02-May-06|Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui/Mississipp
Cataraqui/Quinte
Mississippi-Rideau/
All

02-May-06|Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui Urban areas have less evapotranspira

iHigh
Quinte for runoff, which helps to explain highej|_ g

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

Mississippi-Rideau  therefore more precipitation is availabl

Cataraqui/MississipﬂunOff values of the urban creeks.

PRIORITY

Low flow monitoring information shoul
Mississippi-Rideau | be included to identify losing and
Quinte gaining streams.

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE

02-May-06|Climate
Hydrology

02-May-06

02-May-06

CATEGORY

APPLIES TO

COMMENT

Cataraqui
Mississippi-Rideau

There is a difference between how a

baseflow, this should be noted.

©

hydrologist and hydrogeologist defines

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

The water level trends in groundwater

wells should be examined.

©

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/

Climate

Hydrology Mississippi-Rideau

Quinte

Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Climate

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

The groundwater well graphs should
have an x-axis related to date or mont

pl rather than Day 240).

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

High
rather than just day of the year (i.e. SeJ|_ow

None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE

CATEGORY

APPLIES TO

02-May-06|Climate

02-May-06

Thursday, De

Cataraqui

Hydrogeology

Water Use
Other

In communities with septic systems, th

is water being added to the groundwat

Hydrology Mississippi-Rideau

Hydrogeology Quinte

Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Climate

Hydrology Mississippi-Rideau

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

cember 20, 2007

COMMENT

For future conditions, full buildout
according to the Official Plan could be
assumed, and the water use could be
F;ecalculated.

especially important if the water came

I[{rom a surface source.

PRIORITY ACTION
High Completed
To Be Completed

Low
None

Declined
Undecided

No Action Required

gHigh

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE

02-May-06|Climate

02-May-06

02-May-06

CATEGORY APPLIES TO COMMENT

Hydrology

Hydrogeology

Water Use Cataraqui/Mississipp

Other Cataraqui/Quinte
Mississippi-Rideau/

Climate

Hydrology

Hydrogeology

Water Use Cataraqui/Mississipp

Other Cataraqui/Quinte
Mississippi-Rideau/

Climate

Hydrology Mississippi-Rideau

Hydrogeology Quinte

Water Use Cataraqui/Mississipp

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui A survey of PTTW users can be used t
Mississippi-Rideau  quantify actual takings, as they may be
Quinte much less than maximum permitted.

PRIORITY ACTION
{High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

Cataraqui MNR has agricultural water use data a

Mississippi-Rideau the Township or smaller level, which is
Quinte better than PTTW data.

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

The objectives as listed are not met.

Thursday, December 20, 2007

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE
02-May-06

02-May-06

CATEGORY

Climate
Hydrology
Hydrogeology
\Water Use

APPLIES TO

A list of the specific objectives of the

conceptual water budget and how they
into the overall objectives of the projeci

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

COMMENT

&hould be included.

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui One reviewer would rather see

precipitation, evapotranspiration,
infiltration and runoff mapped spatially
[fAcross the watershed rather than an
estimate of bulk use across the watersl

Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

High

Low
None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE
02-May-06

02-May-06

CATEGORY

Climate
Hydrology
Hydrogeology
\Water Use

APPLIES TO

The MOE guidance should be followed

specifically, with the creation of all 26
recommended maps.

Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississip

COMMENT

©

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

With relation to the term "area of stres

pStress not known?

Thursday, December 20, 2007

in section 4, is there not enough
information to map the stress, or is the

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

All

Thursday, December 20, 2007

F5’nduced) correlations and should not b

COMMENT PRIORITY

4 Climate: It was noted that the analysqHigh

and plots of snow fall vs total

precipitation were actually spurious (or{|_gw
None

used at all.

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

4 Climate: Was there any reason why tHigh

Arnprior station was not used? WhetheMedium
there is any rain shadow effect becaus
pr the highlands areas to the northwest;one

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

COMMENT

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

4 Climate: Ontario Climate Centre is pgHigh

of Ontario Region of Environment
Canada

p

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

4 Climate: Monthly values are availablgHigh

from archive file

©

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

1.4 Scope of Work: Include collection

Cataraqui
IRSIESTIRaIEEWR “existing climate analyses” in scope of

work.
p

PRIORITY

Medium
Low

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low

None

Completed
To Be Completed

Undecided
No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau

Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississipﬁ

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

4 Climate: Why is 30 years of data wer{High

used instead of the entire period of
record?

©

NE—

Completed

To Be Completed
Declined
Undecided

No Action Required

4 Climate: The Kemptville climate

High Completed
station was automated in 2001, hence To Be Completed

CS suffix on the station number after th
ime. The two datasets are therefore n
longer homogenous, and should not be
treated as such. The original data set
could be extended with the ratio to the
normal from the surrounding stations.

Low
None

Declined
Undecided
No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06 [SIE
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

4 Climate: Y-axes of climate graphs
should be set to zero to show relative
variation over the scale of the
F511easurement.

4 Climate: Difference between 4.16 an
4.17 (in fact, I'm not sure what an
isohyetal line is)

p

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

(High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

4 Climate: T-test assumes the data are
normally distributed, however not the

case with monthly precipitation, So, 95
pcom‘idence interval analysis can be use

to conclude one station selection

4 Climate: Page 53, 3rd paragraph not
clear

©

4 Climate: Rearrange and organize the
introductive paragraph:

©

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required

High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

COMMENT

Cataraqui
VISR aile[sE0R culling out months that are missing so

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

4 Climate: Not sure of the wisdom in

information. Explain the rational?
p

4 Climate: Why were the MVC and
RCVA dealt with separately?

©

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None
No Action Required
High Completed
Medium To Be Completed
Declined
None
No Action Required

Cataraqui 4 Climate: Fig 4.3 is not clear; why botlHigh
\VIRSIES Rl [0 the standard error of the mean and the

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

standard deviation are presented
p

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-May-06[SIE A
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

Cataraqui/MississippP

COMMENT

4 Climate: Refrain from using the word
“trend”.

©

4 Climate: Fig. 4.2 Plot the 95% conf
interval as a band (use area plot in ex
same comment applies to other graphs
elow. Legend should read upper 95%
confidence limit and lower 95%
confidence limit (same for other graph:
Fig 4.4)

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

COMMENT

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

4 Climate: Page 53, 3rd paragraph:
Standard deviation of what? Standard
error of what? Why the fig 4.5 shown?

p

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

4 Climate: Comment about
representation of>f®.05

©

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

4 Climate: It doesn’'t mean that 95% of
monthly values at other stations are
within the confidence bands, only the
dnonthly means

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required

High
Medium
Low

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO COMMENT

Cataraqui 4 Climate: Use of the Great Lakes For Completed

Mississippi-Rideau Research Centre maps would produce [Medium
Quinte superior results

Cataraqui/Mississipp
Cataraqui/Quinte
Mississippi-Rideau/

26-May-06 (ST
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui/Mississipp
Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

Cataraqui 1.3 Objectives: Include “seasonal or
Mississippi-Rideau annual extremes of climate” in the list
Quinte stresses.

PRIORITY

Low
None

ACTION

To Be Completed
Declined
Undecided

No Action Required

High

Low
None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT

PRIORITY

ACTION

26-May-06|Climate Cataraqui 6.3 Evapotranspiration Data: The Soll
Hydrology \VIRSIESToRaile[sE00 Water Holding Capacity variation acro

Hydrogeology Quinte the watershed could be used, and
Water Use Cataraqui/Mississippcompared to the ET values, to ensure ¢
Other Cataraqui/Quinte proper distribution across the watershe
Mississippi-Rideau/
All

Low
None

High Completed
To Be Completed

Declined
Undecided
No Action Required

26-May-06/|Climate Cataraqui 6.3 Evapotranspiration Data: The
Hydrology VRSBl [EUR comparison of derived ET (PrecipitatioiMedium
Low

Hydrogeology Quinte — Streamflow) should be compared wit|
Water Use Cataraqui/Mississipﬁhe calculated ET (EC Thornthwaite).
Other Cataraqui/Quinte

Mississippi-Rideau/

All

None

Completed
To Be Completed
Declined

Undecided
No Action Required

Thursday, December 20, 2007
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui 5.2 Baseflow Estimates: A strict High Completed
Hydrology VIESES[JIRalEN] interpolation of BFI from stream gauge To Be Completed

Hydrogeology Quinte to stream gauge is not necessarily || ow Declined
Water Use Cataraqui/Mississipficceptable, and if it were to be neededi\one Undecided
Other Cataraqui/Quinte relation _to the surficial geology should No Action Required
o also be included.
Mississippi-Rideau/
All

26-May-06|Climate Cataraqui 6.3 Evapotranspiration Data: This High Completed
Hydrology VIR JBRi (U0 paragraph is not clear; it should also b To Be Completed

Hydrogeology Quinte more specific Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui 6.3 Evapotranspiration Data: The runo
Hydrology Mississippi-Rideau depth was shown in individual Medium To Be Completed

Hydrogeology Quinte subwatersheds, but in some cases Low Declined

Water Use Cataraqui/Mississipgctually reflected the runoff depth of thiyone Undecided

Other Cataraqui/Quinte entire watershed to that point. No Action Required

Mississippi-Rideau/

All

26-May-06/|Climate Cataraqui 6.1 Evapotranspiration - Background: [High Completed
Hydrology ISR EENY Background section should introduce t To Be Completed

Hydrogeology Quinte concepts that follow — expand Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO

COMMENT

26-May-06|Climate Cataraqui
Hydrology \%

REERJRalle [0l useful to back out infiltration rates for

Mississippi-Rideau/
All

Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

different types of terrains. This can be
rgone by identifying catchment areas th
fall within a similar terrain (eg, sand
plain, bedrock plain etc), and modeling
(GAWSER, MIKE) the gauged stream
flow to calibrated recharge rates. This

number can then be used as input into
future Tier 1 modelling

26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau

Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

PRIORITY

5.2 Baseflow Estimates: It would be ve

Medium
Low
INone

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

5.1 Stream Flow Data: Delete the squaHigh

root of R2

©

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

APPLIES TO COMMENT

6.3 Evapotranspiration Data: How will

26-May-06|Climate Cataraqui
Hydrology \VIRSES TRl [sE0] the monthly ET maps be calculated?

Hydrogeology
\Water Use
Other

More details of the calculations should
Fpe given (I would not be able to
reproduce your work based on what is
given).

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/

26-May-06|Climate
Hydrology

Hydrogeology

\Water Use

Other

Cataraqui/Mississipg® Share it.

Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

All

Cataraqui 8 Surface Water Storage Data: Bill Hog
Mississippi-Rideau mentioned he has a CD up to 1996 of ¢
Quinte snow course data, and would be willing

PRIORITY

ACTION

High Completed
To Be Completed

Low
None

Declined
Undecided
No Action Required

High
Medium
Low

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO
26-May-06|Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT PRIORITY

ACTION

Groundwater modeling considerations:|High
"Why measure groundwater flux?" -
There was considerable discussion abq gy

F;he quantity of groundwater flux, when
compared to the values of the other
parameters, and whether it is so small |
be negligible. It was agreed that for thg
long term conceptual water budget,
groundwater flux difference across the

None

Completed

To Be Completed
Declined
Undecided

No Action Required

area is probably zero (resulting in no
change in groundwater storage). This
will of course need to be dealt with in a
more detailed fashion for the
subwatershed, monthly, or drought
period scale models. In that case, the
value may not be zero, and may be large
enough to need to be accounted for.
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DATE

26-May-06|Climate

CATEGORY APPLIES TO
Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

1.2 Components of the Water Budget:

Where the net losses and gains to

PRIORITY

Medium

groundwater are unknown or cannot be| oy

F5astimated, the resultant output from the

above equation would equal the
groundwater flux. 1 don’t understand
this last sentence (underlined). The
change in storage is the combined
storage of surface water and

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

groundwater. Since we want to separate

out the surface from the groundwater

then we need to look at the surface water
storage, the groundwater storage and the
exchange (seepage or leakage) between
them. This should be made explicit in the
eguation above or in a separate equation.
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui General: There was discussion regardiHigh Completed
Hydrology Mississippi-Rideau the clay cap at Carp (Cross Section E-|Medium To Be Completed
Quinte and whether that was a GUDI well or m Declined
Water Use Cataraqui/Mississipg'ot: It's still very unclear. A GUDI None Undecided
Other Cataraqui/Quinte study may be needed.
Mississippi-Rideau/
All
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DATE

26-May-06|Climate

CATEGORY

APPLIES TO

COMMENT

Hydrology

Hydrogeology

\Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Groundwater modeling considerations:

Cataraqui
VIRSIES TRl [sE0) There was a question about the structy

geology, and where the fractures were

to modeling, and that the location was
needed to do proper modeling. But
fracture locations are generally not

Thursday, December 20, 2007

known, and therefore large scale
modeling will not be worthwhile, as not

docated. This was brought up in relatior

PRIORITY ACTION

High Completed

Medium To Be Completed
Declined

None

Undecided

No Action Required

enough information can be gathered to

make the modeling worthwhile.
However, localized modeling may be
worthwhile, and acceptable.
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DATE
26-May-06

Thursday, De

CATEGORY APPLIES TO

Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

cember 20, 2007

COMMENT

Groundwater modeling considerations:
"Is a numerical GW model required?" -
was agreed that in general, a complex
F;egional 3D groundwater model was
probably not needed for the study area|
as that is outside the capabilities of the
model with the information available. A
more likely scenario is something
simpler like a GIS model. However, for
small localized areas, a 3D model may
the proper approach, perhaps for the
Leda clays around the valley area and
features (e.g. eskers).

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

be

its
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DATE
26-May-06

Thursday, De

CATEGORY APPLIES TO

Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

cember 20, 2007

COMMENT

Section 3.2.2 - Groundwater Flow
Direction - It was noted that the shallo

iMedium
and deep groundwater surfaces were | ow

ﬁimilar. Consensus was that this was 1

surprising, as the data is based on ope
hole wells, and could very well be

connected via fractures, and there was
way to accurately distinguish specifical
where the water was coming from, and

PRIORITY

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

therefore whether it was deep or shallow,
S0 no judgment along those lines could

be made. The known issues with the
water wells database were brought up
here, and it's limitations for making
judgments on the groundwater system.
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DATE
26-May-06

26-May-06

CATEGORY APPLIES TO COMMENT PRIORITY ACTION
Climate Cataraqui Section 2.3 - Bedrock Geology (Figure [High Completed
Hydrology MISSSSISIRREEN] 2-3) - It was noted that on Figure 2.3 thMedium To Be Completed
Hydrogeology Quinte fractures and cuts were not overlain Declined
Water Use Cataraqui/Mississipﬂé_rf?perly on tlhe g?orllogy. There were ti\one Undecided
Other Cataraqui/Quinte Ifferent scales of the maps. No Action Required
Mississippi-Rideau/
All
Climate Cataraqui Section 3.2.3 - Groundwater Recharge(High Completed
Hydrology WIESESTooEa{e W] and Discharge - It was also noted that To Be Completed
Hydrogeology Quinte with the geologic structure missing fron_ qw Declined
Water Use Cataraqui/Mississipg"® almalysrl]s (rotlecr;]arge/ dllsc_harge Il(le""S‘E(None Undecided
Other Cataraqui/Quinte purely on hea ) the analysis would not No Action Required
Mississippi-Rideau/ necessarily be complete, and that heag
ISSISSIpPI-RIA€A 1one is not a good indicator of recharg
Al it will only give an indication of the

Thursday, December 20, 2007

direction of the flux. To estimate
recharge/discharge both the hydraulic
gradient and the hydraulic conductivity

must be considered.
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DATE
26-May-06

CATEGORY APPLIES TO

Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte

\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

Section 3.4 - Bedrock Aquifers and
Aquitards - The aquifer table on the
upper right of page 6 of the handout
F{Aquifer Unit/Use/Yield/K/Porosity)
resulted in considerable discussion. TI
consensus was that the term yield was
not to be used, and something like
"Driller's Estimate” would be a better

Low
None

High Completed
To Be Completed

Declined
Undecided
No Action Required

representation of the values. Included
that, some qualification of the numbers
would be preferred to be added at the

bottom of the table. Another suggestion

was to use the terms "poor, good, or
excellent" (with definitions) in place of
an actual number. Or perhaps use the

productivity instead of the term yield. A
range of K values may also be useful. In
addition, the sources of the data, whether

taken from well records, previous

reports, or calculated, should be included

on the table.
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DATE

26-May-06|Climate

26-May-06

CATEGORY APPLIES TO COMMENT PRIORITY ACTION
Cataraqui Groundwater modeling considerations:|High Completed
Hydrology VISSES[JIRaER] Was noted that groundwater discharge [Medium To Be Completed
Hydrogeology Quinte from precambrian rock is very localize Declined
Water Use Cataraqui/Mississipdk:)Or mode;llng E)Iurposif,fbedhroczjlf Sr;]c’UI(None Undecided
Other Cataraqui/Quinte e treated as “lumped” for the discharg No Action Required
o term to surface water models.
Mississippi-Rideau/
All
Climate Cataraqui General: It was suggested that the crogHigh Completed
Hydrology WISSESTJRaile[sEW] sections should include a general Medium To Be Completed
Hydrogeology Quinte direction of flow and that all cross Declined
Water Use Cataraqui/MississippseCli'onS shofulﬁ bg_f?t the samle scale O\one Undecided
Other Cataraqui/Quinte make note of the difterent scales. No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui Section 3.2.3 - Groundwater Recharge[High Completed
Hydrology VISSESJIRAEW] and Discharge - It was noted that a To Be Completed
Hydrogeology Quinte higher head in a deeper well did not || qow Declined

Water Use Cataraqui/Mississipg'€cessarily represent a discharge |\ one Undecided
feature - it simply indicates a potential

Other I(\:/lgta.raqw/.Qs-lgte / for discharge. The conductivity is No Action Requiirec
AI'ISS'SS'pp" 'd€aul heeded to complete the picture.

26-May-06|Climate Cataraqui Section 3.2.3 - Groundwater Recharge[High Completed
Hydrology VISSESJIRAEET] and Discharge - The method to identi To Be Completed
Hydrogeology Quinte recharge vs. discharge areas, anda | ow

Water Use Cataraqui/Mississipgifference in head of 5 m, was None Undecided
guestioned. It was noted that the error

Other :\Z/lgta.raqw/.ng.lgte / the data was possibly larger than the 5 No Action Required
AI'ISS'SS'pp" 'a€aUl increment used.
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui Section 3.2.5 - Depth to Water Table - [High Completed
Hydrology VIRSSSIRaEEN] Wwas pointed out that a simple subtracti To Be Completed

Hydrogeology Quinte of the piezometric surface at depth fror_ oy Declined
Water Use Cataraqui/Mississipg€ W"’:}er table Ielev;;non (;(cj)_uldhprowde None Undecided
Other Cataraqui/Quinte map of potential recharge/discharge. No Action Required

This map coupled with approximate
depths of measurements and estimate(
conductivities could be used as a crude
approximation of the recharge and
discharge fluxes. It was also noted that
an overlay of the surficial geology map
showed that the simple
recharge/discharge map was not
necessarily correct and that hydarulic
conductivies must also be incorporated.

Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO
26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All
26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte
\Water Use Cataraqui/Mississipp
Other Cataraqui/Quinte
Mississippi-Rideau/
All

COMMENT

Thursday, December 20, 2007

Section 3.2.5 - Depth to Water Table
(Figure 3.13) - Depth to Water Table
Map (GS Elevation - Shallow WT

PRIORITY

Medium

Low

F5alevation) - should only be used as a  |\one
regional picture, and should not be tied

to specific locations, as the data it is

based on is not good enough to give fir
detail. As such, it should be noted in tf

text, and on the map, that this limitatior:

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

exists. Possible future use needs to be

"foolproof." Some ground truthing was

recommended perhaps on the Tay River.
It was recommended to add the comment
"Do not use at a local scale" to the map.

Section 3.3 - Hydrogeology (Figure 3.6

The Rideau River was missing from
cross-section A-A'.

Completed

To Be Completed
Declined
Undecided

No Action Required
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COMMENT PRIORITY

Cataraqui Section 3.2.3 - Groundwater Recharge
—

R oRaile [0l and Discharge - Figure 3.12 was noted|Medium

DATE CATEGORY APPLIES TO
26-May-06|Climate

Hydrology

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

be only ¥z of a depth to water table maj_qw
Fpased on the way it was created. Itis ¢
map of the DEM minus the water table,
which in itself is tied to the DEM,

making a number of locations equal to
zero, when they should not necessarily

None

Thursday, December 20, 2007

be zero. For that reason, that version ¢

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

the map is not necessarily useful.
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COMMENT PRIORITY

DATE CATEGORY APPLIES TO
26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/

ACTION

General: There was discussion about |High
flow of groundwater through faults. Medium
Faults are not "avenues" for flow. Mor
dikely to be gouge filled, and less

permeable. There's probably fairly gog
connection in the shallow subsurface

Thursday, December 20, 2007

over bedrock. It was noted that Fred
Michel at Carleton U. has noticed a lot
infilling. There was general consensus

Completed
To Be Completed

Undecided
No Action Required

that there was a lack of hard information
available.

Page 78 of 153



DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION
26-May-06|Climate Cataraqui General: There was some discussion gHigh Completed
Hydrology Mississippi-Rideau faults and other linear features, and  |Medium To Be Completed
Hydrogeology Quinte whether these are permeable links, or m Declined
Water Use Cataraqui/Mississipg @ther impermeable planes due to fillingyone Undecided
Other Cataraqui/Quinte and packing of material. The literature

Mississippi-Rideau/

topic.

26-May-06|Climate
Hydrology
Hydrogeology
Water Use
Other

Cataraqui
\VIRSIES TR aile[sE0] [ocation of the PTTW withdrawals (pagiMedium

8) and the Municipal Systems (page 9)

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

7.1 PTTW Users: It was noted that the

rgid not necessarily correspond.

Presumably this is due to location error

in the PTTW database.

has not yet provided a consensus on tH

No Action Required

High

None

Completed
To Be Completed
Declined

Undecided
No Action Required
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COMMENT PRIORITY

DATE CATEGORY APPLIES TO
26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau

Hydrogeology

Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

26-May-06|Climate
Hydrology
Hydrogeology
Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

Cataraqui/Mississipﬁ

7.5 Sewage Treatment Plant Discharg

There should be consideration of Medium
consumptive uses (removed from the || o
F3Nater cycle) and those uses that None
withdraw the water but then put it back
into the system. But also for those use
that withdraw the water in one place ar
return it to another (withdraw from
groundwater, release to surface water)!

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

7.4 Agricultural Water Use: Provide an|High

estimate unpermitted takings as a guidiMedium
Presumably, some sensitivity analysis
he value would show whether it is
significant within the watershed or not,
and if it is found to be significant, bettel
estimates would be needed.

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui 7.6 OMYA: What do the 3 lines mean ifHigh Completed
Hydrology Figure 7-8 *Trends in OMYA Water hﬁ_
Hydrogeology Quinte Takings™? Low Declined
Cataraqui/Mississipp None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
26-May-06/|Climate Cataraqui 7.5 Sewage Treatment Plant DischarggHigh Completed
Hydrology Mississippi-Rideau There is a disconnect here (in the h@_ To Be Completed
Hydrogeology Quinte paragraph regarding private well and || ow Declined
Cataraqui/MississippoePtiC discharges) with the previous  I\gne Undecided
Other Cataraqui/Quinte section. No Action Required
Mississippi-Rideau/
All
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DATE

26-May-06|Climate

26-May-06

Thursday, De

CATEGORY APPLIES TO COMMENT PRIORITY ACTION
Cataraqui 7.4 Agricultural Water Use: Does the |High Completed
Hydrology WISSESJIROEET] OMYA section require its own section (Medium To Be Completed
Hydrogeology Quinte should it be described as part of Declined
Water Use Cataraqui/MississipgFommercial takings in Section 7.1?  \j5ne Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
Climate Cataraqui 7.3 Private Groundwater Well m Completed
Hydrology VISSES[JURaEN] Consumption: Stream gauges cannot BMedium To Be Completed
Hydrogeology Quinte used for this calculation (calculation of || gy Declined
Water Use Cataraqui/MississipgPivate well consumption for water |\ j5ne Undecided

Other

Cataraqui/Quinte
Mississippi-Rideau/
All

cember 20, 2007

budgeting) because water withdrawals
from private wells are returned to the
system through the septic system

No Action Required
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COMMENT

DATE CATEGORY APPLIES TO
26-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau

Hydrogeology

Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

26-May-06|Climate
Hydrology
Hydrogeology
Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

Cataraqui/Mississipp

7.3 Private Groundwater Well
Consumption: Domestic consumption
rate of 130 Lpcd seems quite low for
Fprivate wells. City of Ottawa metered
water rates are 200-225 Lpcd (no
losses). 1999 AWWA Residential End
Uses of Water report found median floy
varied from 204 to 253 Lpcd (total

PRIORITY

Medium
Low

None

median of 229 Lpcd). Michel Kearney

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

recommends between 180 and 220 Lpcd

based on his experiences.

7.5 Sewage Treatment Plant DischarggHigh

Richmond may also have a municipal
well.

Low
None

Completed
To Be Completed

Declined
Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-May-06|Climate Cataraqui 7.4 Agricultural Water Use: MNR also |High Completed
Hydrology Mississippi-Rideau  has agriculture water use data by To Be Completed
Hydrogeology Quinte enumeration area. They took this data|| o Declined

Cataraqui/Mississipgf'd Superimposed subwatersheds; I\gne Undecided

Other Cataraqui/Quinte however, the raw data would be more No Action Required
o useful, and then you could group as yo
Mississippi-Rideau/

see fit. There may however be
confidentiality issues.

26-May-06|Climate Cataraqui 9 Water Budgeting: We need to Completed

Hydrology Mississippi-Rideau distinguish between a flux and a flow |Medium To Be Completed
Hydrogeology Quinte rate or discharge rate. Low Declined
Water Use Cataraqui/Mississipp None Undecided
Cataraqui/Quinte No Action Requirec
Mississippi-Rideau/
All
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DATE
26-May-06

26-May-06

26-May-06

CATEGORY

APPLIES TO

COMMENT

Climate
Hydrology
Hydrogeology
\Water Use

PRIORITY

9 Water Budgeting: The general water

Cataraqui
VISRl [sEWl budget equation and its terminology nefMedium

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

to be discussed
p

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

1.6 Study Area: Add major lake names

the Base Map.

©

1.3 Objectives: In the context of this
report, “flux” is understood to a mass

transfer per unit time
p

Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

High
Medium

None

Completed
To Be Completed
Declined

Undecided
No Action Required

High

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE

26-May-06|Climate

26-May-06

CATEGORY

APPLIES TO COMMENT

Hydrology
Hydrogeology
\Water Use

PRIORITY

ACTION

Cataraqui 1.5 Scale: Why not use a WMO standaHigh
VISR aile[sE0R “normal” period (i.e. 1971-2000)?

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

©

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui 1.6 Study Area: It was noticed that the
VIS TJJRalle[sE0] fourth slide seemed to have inconsiste
Quinte drainage areas between the overall arg| oy
Cataraqui/Mississipp(8v591 km2) and the Mississippi River

(3,747 km2) and the Rideau River (3,8]
km2). The missing area is covered by
tributaries draining directly to the Ottaw

River

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required

High

None

Completed
To Be Completed
Declined

Undecided
No Action Required

Page 86 of 153



DATE
26-May-06

26-May-06

26-May-06

CATEGORY

APPLIES TO

COMMENT

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
M

General: Reference the regional

REER[JRale[sE0l groundwater study as “Golder et al

Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississip

(2003)".

©

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/

Cataraqui/Mississipp

need to be larger than the error
associated with the data.

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

1.4 Scope of Work: Include “low flow
monthly water budget calculations” in
scope of work.

p

PRIORITY ACTION
High Completed
To Be Completed
Low Declined
None Undecided

No Action Required

General: In general, class sizes of mapHigh

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided

No Action Required

Page 87 of 153



DATE
26-May-06

26-May-06

Thursday, De

COMMENT

CATEGORY APPLIES TO
Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte

\Water Use

Cataraqui/Quinte
Mississippi-Rideau/

are inferred in the background (in this

Cataraqui/MississipaSe well locations) of the map, so it

could be known what locations the may
data was based on, and also the samp
density of the geostatistical support.

Climate
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

cember 20, 2007

General: There was a suggestion to adHigh
the data points from which the surfaceyMedium

PRIORITY ACTION
Completed
To Be Completed
Declined

None Undecided

No Action Required

General: The scale issues of enlarging
reducing the maps may also need to bg
considered.

p

High
Medium

None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE
26-May-06

26-May-06

CATEGORY APPLIES TO

Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte

Mississippi-Rideau/

Climate
Hydrology
Hydrogeology
\Water Use

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

General: With the expectation of the
maps being photocopied for use in the
future, the colour scheme should be

pselected such that it reproduces well in

black and white for photocopying
purposes.

General: The scales and general
breakdowns of the classes should be
consistent across the map sets.

p

PRIORITY ACTION

High Completed
Medium To Be Completed
Declined

None Undecided

No Action Required

High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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COMMENT

Cataraqui
WIRSIES TR alle [0 Aquifer / Lower Precambrian Aquitard -

DATE CATEGORY APPLIES TO
30-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All
30-May-06|Climate
Hydrology
Quinte
Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

Section 3.4 - Bedrock Aquifers and
Aquitards - Where are each of the

aquifers outcropping and where are th

pcom‘ined?

Section 3.4.1 - Upper Precambrian

"yield" is a poorly defined term, please
I{peﬁne and preferably transform into a
guantity that is useable for modeling
purposes, such as specific yield. This
comment applies to a number of other
aquifer descriptions below.

PRIORITY ACTION

High Completed

Medium To Be Completed
Declined

None Undecided

No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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COMMENT

DATE CATEGORY APPLIES TO
30-May-06|Climate Cataraqui

Hydrology [\

Quinte

\Water Use

Other Cataraqui/Quinte
Mississippi-Rideau/
All

RS [JoBalls[sE0] these rocks is a huge issue. A (gener

Cataraqui/MississipﬁNi" yield only 1 cm of water per m of

draw down. The net result is that this
system can only support sparsely
distributed domestic wells.

Thursday, December 20, 2007

Section 3.4.1 - The storage capacity ojHigh
porosity of 1% in the upper Precambrig| gy

PRIORITY ACTION
Completed
To Be Completed
Declined

None Undecided

No Action Required
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COMMENT

DATE CATEGORY APPLIES TO
30-May-06|Climate
Hydrology
Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All
30-May-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

Section 3.4.1 - Upper Precambrian

A porosity value of 0.001 for
dDrecambrian rock is way to high for a
primary porosity (by 3 orders of
magnitude). The use of 1% by volume
of void space for modeling purposes
would be acceptable but only for fractu

PRIORITY

Medium
Low
None

pathways. It was explained later that ths

ACTION

Completed

Cataraqui
VISR TR alle [0 Aquifer / Lower Precambrian Aquitard -

To Be Completed
Declined
Undecided

No Action Required

value (1% bulk porosity) was derived
from porous media modeling approach

Further footnotes explaining data sources

would clear this up.

Section 3.3 - Hydrogeology (Figure 3.5

Aquifer Being Pumped - | don't
understand how fig 3.4 is being
pconstructed.

High
Medium

None

Completed

To Be Completed
Declined
Undecided

No Action Required
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COMMENT PRIORITY

Cataraqui Section 3.2.5 - Depth to Water Table - [High
—

RS [JJRail [0l The deep Precambrian wells are probaMedium

DATE CATEGORY APPLIES TO
30-May-06|Climate

Hydrology

Quinte

\Water Use

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississipﬂjecause they are located in areas that|\gne

deep, not because they are confined,

less fractured and/or where the fracturg
are more vertical (and harder to
encounter).

Thursday, December 20, 2007

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE
30-May-06

CATEGORY APPLIES TO

Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

ACTION

Section 3.2.5 - Depth to Water Table - [High Completed
"Therefore the depth to the shallow To Be Completed

water table is informative from both a
F3Nater supply perspective as well as fro
a source water protection perspective.'|
this line of thought is only valid in areas
of groundwater recharge or in areas
adjacent to a large pumping well, and ii
non-fractured systems. In the

Low
None

Declined
Undecided
No Action Required

Precambrian shield area, | would argue
that depth is no protection because the
flow system is dominated by fractures.
Travel times can be very short, even at
great depths. On the other hand,

domestic wells are generally safe in areas

of groundwater discharge or in areas
with no vertical component of flow
(provided the pumping rate is not too
high), which ,in this case, would be
associated with the shallow water table
wells..
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION
30-May-06|Climate Cataraqui Section 3.2.3 - Groundwater Recharge(High Completed
Hydrology Mississippi—Rideau and Discharge - Figure 3.2 does not shMedium To Be Completed
Quinte aroundater contours ncicaing fow ST PR
Water Use Cataraqui/Mississipgfi"éction towards the Mississippi R frorlyone Undecided
Other Cataraqui/Quinte three directions. No Action Required
Mississippi-Rideau/
All
30-May-06|Climate Cataraqui Section 3.2.2.2 - Local Groundwater [High Completed
Hydrology Mississippi-Rideau Flow - Much more needs to be said ab&@_ To Be Completed
Quinte the local flow systems; for example thej| o\ Declined
Water Use Cataraqui/MississipgESker system south of Ottawa is a majdyone Undecided
Other Cataraqui/Quinte feature; the sand plains; etc. No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

30-May-06|Climate Cataraqui Section 3.2.2.1 - Regional GroundwateHigh Completed
Hydrology VISSES[JIRaEN] Flow - Disagree with the statement tha To Be Completed

Hydrogeology Quinte the data iS inSUfﬁCientIy detailed to LOW Declined
Water Use Cataraqui/Mississippca_‘lllcu_l""te vertlpa!lhydraullc gradients. ll\one Undecided
Other Cataraqui/Quinte will give you similar accuracy as your No Action Required

horizontal estimates. At the very least ij

Mississippi-Rideau/ will give you a direction of flow.

All

30-May-06|Climate Cataraqui Section 3.5.3 - Sand and Gravel Esker[High Completed
—

Hydrology RSB EW] Deposit Aquifer - Personal Medium To Be Completed
Hydrogeology Quinte communication with George Gorrell Declined
Water Use Cataraqui/Mississipp(Maé/' 2006) n;dlca;[jed tgat hydlraulll(c None Undecided
Other Cataraqui/Quinte conductivity o sand and gravel esker No Action Required
Mississiopi-Rideau/ cores can be as high as 10-2 m/s or10-
AIIISSISSIppI- ideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

30-May-06|Climate Cataraqui Section 3 needs to be re-organized. [High Completed
Hydrology Many topics are discussed multiple timw
Quinte in various sections (i.e. vertical Low Declined
Water Use Cataraqui/Mississipgdroundater gradients, groundwater flowyone Undecided
Other Cataraqui/Quinte directions, etc.) No Action Required
Mississippi-Rideau/
All

30-May-06|Climate Cataraqui Section 3.2.3 - Groundwater Recharge|High Completed
—

Hydrology SIS ToRaile[sEW] and Discharge - It should be pointed oymMedium To Be Completed
Quinte that some surface water bodies can aI Declined
Water Use Cataraqui/Mississip® found in areas of groundwater None Undecided
Other Cataraqui/Quinte recharge? No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

30-May-06|Climate Cataraqui Figures 3.1 and 3.2 - The two different [High ‘Completed
Hydrology IRSIESToRaile[sEWR classifications for the 3.1 and 3.2 mak To Be Completed
Quinte comparisons difficult - should use the | ow Declined
Water Use Cataraqui/MississippaMe scale. None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All

30-May-06|Climate Cataraqui Figures 3.1 and 3.2 - Show the points |High Completed
Hydrology VISR oJRalle LW Where the measurements were obtainéMedium To Be Completed

Quinte from on figs 3.1 and 3.2, to get a feel f Declined

Water Use Cataraqui/MississipgVhat is real and what is interpolation.  |\jone Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

30-May-06|Climate Cataraqui Section 3.2.2 - Groundwater Flow High Completed
Hydrology VRSB EN] Direction (Figures 3.1 and 3.2) - Shallo To Be Completed

Hydrogeology Quinte and Deep Water Elevations - How werg| oy Declined
Water Use Cataraqui/Mississipdhef""""ter l‘ive' Turfa:pes drawn? V\:e(rje None Undecided
N surface water elevations incorporate . .
Other Cataraqui/Quinte | . . No Action Require
quirQ into the Shallow Groundwater Elevatiol J :

Mississippi-Rideau/

Al Surface (Figure 3.1)?
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

31-May-06|Climate Cataraqui Groundwater modeling considerations:|High Completed
Hydrology VRSB EER] suggest that a simply GIS based To Be Completed
Hydrogeology Quinte waterbudget will suffice for the majority|| gw Declined
Water Use Cataraqui/Mississipﬁéf th_‘T v(\j/atershedf]; t;lowever_, amoré INone Undecided
Other Cataraqui/Quinte etaile approac that can Incorporate No Action Required
Mississippi-Rideau/ boundary conditions, multi-layers and
ISSISSIppI-RIdeaul | ateral groundwater flow will be needeo
Al in areas where significant overburden

aquifers are present, and where the
bedrock aquifer is confined by clay and
silt. In these areas, recharge to the
pumped bedrock aquifer will not be from
vertical infiltration, but rather upgradient
infiltration, therefore, a simple vertical
accounting for P, ET, I, R, will not be
realistic. | understand that a modified
GIS approach may work as long as
lateral flow in multi-layer systems is
incorporated. A more detailed numerical
model may be appropriate for select
features such as understanding the
groundwater flow systems of the buried
eskers, and the interrelation between the
exposed drumlins and recharge to the
bedrock aquifer.
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DATE CATEGORY APPLIES TO
31-May-06|Climate Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT PRIORITY

Section 3.2.3 - Groundwater Recharge

and Discharge - | realize that Fig 3.3 is|Medium
problematic map; however, | still think ij|_gw

ds of some use as it essentially identifie
areas where the water level in the well
lower than the average water table in th
area. The problem being of course tha
the data density is very poor, and it is r
reflected in the map. Nevertheless, in

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

areas where there was data, the recharge
areas did correspond with the upstream
boundaries of quaternary watersheds,
while discharge areas corresponded with
the downstream portions of the
watersheds, which makes sense. Perhaps
this map should be replaced with a hand
drawn map that has been interpreted
from other data sources such as depth to
water (Figure 3.12), local experience,
potential recharge areas in bedrock (Kent
discussed this during the last meeting as
areas that were elevated, thin overburden
and deep watertables).
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DATE CATEGORY

APPLIES TO

COMMENT

31-May-06|Climate
Hydrology

Hydrogeology

\Water Use

Other Cataraqui/Quinte
Mississippi-Rideau/
All

31-May-06|Climate

Hydrology

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui
M

RSBl [sE0l from the regional groundwater study, it

Quinte

may be useful to have an appendix

Cataraqui/Mississipr}jea”ng with where the data came from

how they were constructed and the dat]
limitations.

Thursday, December 20, 2007

Section 2.3.2 : Paleozoic Geology -

Cataraqui
YIRS Bl [-U8 Would limestone also form in shallow

warm waters where terrigenous input i

HOW?

PRIORITY

General: For many of these maps deri

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

High
Medium

None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

31-May-06|Climate Cataraqui Section 2.3.4 : Bedrock Faults - High Completed
—

Hydrology ERSSIJRAe[ENY Grenville Orogeny occurred 1 billion  [Medium To Be Completed

Quinte years ago after the Paleozoic Era - C Declined

Water Use Cataraqui/MississipgCambrian started around 570 million  |\5ne Undecided

Other Cataraqui/Quinte years ag'o_, SO It WOUIQ have been befor No Action Required
Paleozoic; however, if | remember

Mississippi-Rideau/

Al correctly, faulting reactivated many

times, so may have occurred both befo
and after Paleozoic)
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

31-May-06|Climate Cataraqui Section 3.2.2 - Groundwater Flow Completed
—

Hydrology ERSSIeRaie[EWY Direction - Disagreement with the Medium To Be Completed
Hydrogeology Quinte statement, "The similarity of the shalloy| gy Declined

Water Use Cataraqui/Mississippahndddeep aqwfgicr maps rk?aé’ |nd|_|ca|t|e thiNone Undecided

Other Cataraqui/Quinte the deeper aquiters are hydraulically No Action Required

connected to the shallower aquifers".
Topography is the controlling factor on
the two maps, and therefore they will
both look similar at this scale.

Mississippi-Rideau/
All
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DATE

31-May-06|Climate

CATEGORY APPLIES TO
Cataraqui

Hydrology Mississippi-Rideau

Quinte

\Water Use Cataraqui/Mississip

Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Section 3.2.2.1 - Regional Groundwate

Flow - As for groundwater flow east
across South Nations watershed it is
rgifficult to use the watertable map to
justify this direction, as the map was
created using surface water elevations
that by definition would mimic surface
water drainage directions. It would be
useful to look closely at the boundary
between Rideau and South Nations
watersheds at a detailed scale with a
water table or potentiometric surface
map that is not tied to stream bodies to
see if cross-basinal flow is observed.

PRIORITY

ACTION

Low
None

High Completed
To Be Completed

Declined
Undecided
No Action Required
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DATE CATEGORY

APPLIES TO

COMMENT PRIORITY

31-May-06|Climate
Hydrology
\Water Use
Other

Cataraqui Groundwater modeling considerations:|High
—

RS [JRalle [0l also suggest that M-R await the resultsMedium

Quinte
Cataraqui/Quinte

All

Cataraqui/Mississipdhat the benefits of modeling, if any, cal\one

Mississippi-Rideau/

the South Nation modeling exercise so

be assessed. | expect that a lot can be
learned from South Nations experience
and detailed conceptual flow modeling
that will benefit the M-R region

Thursday, December 20, 2007

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

31-May-06|Climate Cataraqui Section 3.2.5 - Depth to water table - [High Completed
Hydrology VISSES[JIRalER] Figure 3.4 and Figure 3.12 can be To Be Completed

Hydrogeology Quinte combined as they are the same thing, || ow Declined
Water Use Cataraqui/MississipfPther tht?ln Figure 3'12f shows Wgere thiNone Undecided
Other Cataraqui/Quinte watertable is near surface (or above No Action Required

surface which is really not possible)

which is a subset conditions of Figure
3.4. For more detailed scale maps, it
would be useful to plot the water wells
and water level depths. Overall, I think

the depth to watertable map will be a key
map to identify potential recharge areas.

Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

31-May-06|Climate Cataraqui Section 3.3 - Hydrogeology - It would b Completed
Hydrology VISSES[JIRaER] Very useful to construct more cross-  [Medium To Be Completed

Hydrogeology Quinte sections through key hydrogeological | ow Declined
Water Use Cataraqui/Mississipde”al')nsaeSpeC"’;‘]”y thoszlnl\/qlvmg ) None Undecided
Other Cataraqui/Quinte overburden such as sand plains, esker No Action Required

drumlin fields etc. Perhaps these
sections could be built through areas o
major groundwater use such as hamlet
and additional well fields.

Mississippi-Rideau/
All

31-May-06|Climate Cataraqui Section 3.5.1 - Surficial Sand Aquifer - [High Completed
—

Hydrology ESES[JIRae[EU] expect that the surficial sand aquifer mMedium To Be Completed
Hydrogeology Quinte transmit water to the bedrock aquifer Declined
Water Use Cataraqui/Mississip he(:jre It @reatly ?verlay's itor ttrough None Undecided
Other Cataraqui/Quinte windows in the clay Such as eskers, No Action Required
Mississippi-Rideau/ outwash fans and drumlins.
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION
31-May-06|Climate Cataraqui General: A map of the confined and m Completed
Hydrology VISSES[JIRalEN] Unconfined aquifers would be useful. IMedium To Be Completed
Hydrogeology Quinte would also identify locations where Low Declined
Water Use Cataraqui/Mississipgatera IﬂOWr']S more wgpqrtant than None Undecided
Other Cataraqui/Quinte vertical recharge, and visa-versa. No Action Required
Mississippi-Rideau/
All
31-May-06|Climate Cataraqui General: Identification of stress on High Completed
Hydrology \WISSES TR EENY aquifer could be investigated through  [Medium To Be Completed
Hydrogeology Quinte plotting historical water level data at Declined
Water Use Cataraqui/Mississipghnunicipal weII“flleIds or historical None Undecided
Other Cataraqui/Quinte monitoring well locations. No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007
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DATE

CATEGORY

APPLIES TO COMMENT

31-May-06|Climate

Hydrology

Hydrogeology

\Water Use
Other

Cataraqui Section 3.5.4 - Silt, Clay and Clay Till
VIRSIES TRl [sEW0 Aquitard - The tills can also be aquiferqMedium
Quinte in some areas where permeability is

Cataraqui/Mississipg"9ner-

Cataraqui/Quinte
Mississippi-Rideau/
All

16-Jun-0de{ il

Hydrology
Hydrogeology
\Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

©

Thursday, December 20, 2007

Cataraqui Table 1 label to include watershed
Mississippi-Rideau average ET based on GIS model.

PRIORITY

High

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0g(@][IggF ] Cataraqui A table was shown (Table 8 in the M Completed
Hydrology Mississippi-Rideau | report) which outlined all the data usedMedium To Be Completed

Hydrogeology for the model. It was noted that Low Declined
Water Use Cataraqui/Mississipg="vironment Canada should be added \5ne Undecided
Other Cataraqui/Quinte the source Qf the cI_|mate data, as (.:FS No Action Required
o created their mapping based on this dg
Mississippi-Rideau/
All
HIGENI B0 Climate Cataraqui Using the GIS grid we have great High Completed
Hydrology Mississippi-Rideau | precision for climate i.e. ET however t"h@_ To Be Completed
Hydrogeology accuracy would not be as great as the || ow Declined
Water Use Cataraqui/Mississipg®'€¢1SIon-: None
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0g(@][IggF ] Cataraqui The topic of “trends” came up, and the Completed
To Be Completed

Hydrology Mississippi-Rideau  work done by EC (noted by Bill Hogg ajMedium

Hydrogeology Quinte the May meeting, and since_ found and ||_gw Declined

Water Use Cataraqui/MississipgP@ssed out to the SWP regions) was alyone Undecided

Other Cataraqui/Quinte mentioned. It was thought that we may No Action Required

be able to just quote the previous work
findings from a trend perspective. It we
further noted that any trends found may
be used to extrapolate for the future, alu
what future scenarios may need to be
considered.

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0g(@][IggF ] Cataraqui It was noted that the Hydrologic Atlas m Completed
Hydrology Mississippi-Rideau  Canada (1978) has some ET maps thaMedium To Be Completed
Hydrogeology Quinte will serve as good comparison to the | gw Declined

\Water Use Cataraqui/Mississipﬂ‘umbers_ calcudlaged ig this rp\)roject_. Thénone Undecided
Other Cataraqui/Quinte were estimated based on the stations

Mississippi-Rideau/ available at the time (precipitation and
ISSISSIppLeau runoff) as well as some correction
assumptions and analyses.

No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

WIGENII R0 Climate Cataraqui It was started with the Canadian Fores|High Completed

Hydrology Mississippi-Rideau | Service climate mapping based on To Be Completed
Hydrogeology Quinte Environment Canada station data. Thij gy Declined

Water Use Cataraqui/Mississipg> mformatlé)ndwe have'beenh ; None Undecided

Other Cataraqui/Quinte recommended to get since the first pee No Action Required

review meeting, and has now been
received and distributed to the five
Eastern Ontario SWP regions. There
was a question of whether the data
received included time series data. It
does. The mapping was prepared using
all the EC stations and U.S.
Meteorological Service stations. It was
recommended, however, that an
inventory of all EC stations be included
in the report as per the guidance
documents.

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0g(@][IggF ] Cataraqui When comparing ET rates check out tm Completed
Hydrology Mississippi-Rideau | Hydrological Atlas of Canada as a goo{Medium To Be Completed

Hydrogeology Quinte reference. Low Declined
\Water Use Cataraqui/Mississipp None Undecided
Other Cataraqui/Quinte No Action Required

Mississippi-Rideau/

16-Jun-OgelnEiE Cataraqui It was also noted that a professor at  [High Completed
Hydrology Mississippi-Rideau  Queen’s (Dr. McCaughey, Geography, To Be Completed
Low

Hydrogeology Quinte http://geog.queensu.ca{faculty(mccaug\ Declined
Water Use Cataraqui/Mississipp@SP) has been mea:jsurmg ET in the N None Undecided
Other Cataraqui/Quinte Petawawa area, and comparing it to th No Action Required

Penman-Monteith method of calculating
ET. It was suggested we further comp:x
that to the Thornthwaite values for the
Petawawa station.

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0g(@][IggF ] Cataraqui There was discussion about using Completed
To Be Completed

Hydrology Mississippi-Rideau | “classes” to show precipitation, but  [Medium

Hydrogeology Quinte isol_ines were thought to be a better || ow Declined

Water Use Cataraqui/MississipfPPtion, and are recommended for the |\ one Undecided

Other Cataraqui/Quinte maps. No Action Required

Mississippi-Rideau/

USRIV RO[S Climate Cataraqui Incorporate snow pack into the ET Completed
To Be Completed

Hydrology Mississippi-Rideau ' calculation. Medium

Hydrogeology Quinte Low Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-O6{®IygEI Cataraqui There was some discussion about the |High Completed
Hydrology Mississippi-Rideau | precision of the CFS mapping, in that itMedium To Be Completed
Hydrogeology Quinte appears to show precipitation changes Declined
Water Use Cataraqui/Mississippt'€@m valleys. This is probably not triyone Undecided
Other Cataraqui/Quinte in reality, but rather an artefact of the

elevation routine of the mapping
algorithm. However, it was noted that i
weak relation between precipitation an
elevation has been found in Ontario. It
was also noted that the CFS mapping
does not necessarily agree with
individual station data. It is unclear
which one may be specifically correct, or
whether they are both “correct” based on
the interpretation methods.

Mississippi-Rideau/
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-O6{®IygEI Cataraqui It was noted that on a long term averagHigh Completed
Hydrology Mississippi-Rideau basis, Thornthwaite estimates are OK, To Be Completed

Hydrogeology Quinte but when IOOking at individual monthS, Low Declined
Water Use Cataraqui/Mississipf" sgg_uﬂc rhnonths ofa dbrought None Undecided
Other Cataraqui/Quinte condition, they may not be as accurate No Action Required

as they look only at the mean average
temperature of the month. March was
used as an example. The mean
temperature would probably not show
any ET, though there probably are some
days when it is occurring. It was thought,
specifically with ET, though perhaps

with other aspects as well, that the use in
the model had been pushed too far, and
that there are implications of the great
precision being construed as great
accuracy, when that is not necessarily the
case.

Mississippi-Rideau/
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COMMENT

DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

It was suggested that a map of those
wells that are more vulnerable (sand
point, shallow, etc.) may help to define
F;he vulnerable areas.

All
16-Jun-0gClimate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

All

Mississippi-Rideau/

It was also felt that Figure 28 (Spatial
Fprobably not right to include. It was
suggested it would be better to look at

July, August, September) than the full
year as a whole. In this manner,

Thursday, December 20, 2007

comparing the lowest flow month with
all the water takings should show the
worst case scenario.

just one month’s flow (stressed month |

PRIORITY ACTION
High Completed
To Be Completed

Low
None

Declined

Undecided

No Action Required

Dist of SW Usage) was probably pushilMedium

the usefulness of the GIS model, and w

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY

APPLIES TO

COMMENT

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Table 11 have derived ET come after
Runoff.

©

16-Jun-06Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Table 11 add potential error section.

©

16-Jun-0€Climate
Hydrology

Hydrogeology

Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/
All

Cataraqui/Mississipg’

In Figure 27 (Spatial Dist. Of Annual
GW Usage), given the data that is bein
shown, it was suggested that the legen

the map is representing.

Thursday, December 20, 2007

nits be changed to m3/year/km2 rathe
than just mm, as it explains more of wh

PRIORITY

Medium
Low

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Medium
Low

None

Completed
To Be Completed
Declined

Undecided
No Action Required

High
Low

None

Completed
To Be Completed
Declined

Undecided

No Action Required
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DATE CATEGORY

APPLIES TO

COMMENT

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

16-Jun-06Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

ground truth watershed boundary etc.

©

Ground water vertical gradient map
labeled to indicate areas of low
confidence. Ground water vertical
Fgradient map labeled to indicate areas
low confidence.

PRIORITY

Consecon check the ground water qux

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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COMMENT PRIORITY

DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/
All

ACTION

Gauge data — differences are not

necessarily true differences between
watersheds but more differences betwe| gy
Fperiod (add to table interpreted accordi

. e None
to this qualification).

Thursday, December 20, 2007

High Completed
To Be Completed

Declined
Undecided
No Action Required
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DATE CATEGORY

APPLIES TO

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT PRIORITY

ACTION

There was a question about ground- |High

truthing relating to the drainage area ofMedium
the streams to the gauge stations. Th
d1ave not been ground-truthed, but they\;one
have been recalculated using GIS, and
the GIS estimates are very similar to th
Hydat values. Several years prior,

Quinte Conservation staff field verified

Completed
To Be Completed
Declined

Undecided

No Action Required

the new drainage layer for the provincidu
GIS database. This included visiting
sites to determine drainage divides.
Further work could be completed to add
certainty to the areas assigned to each
catchment area.
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DATE CATEGORY

APPLIES TO

16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau

Hydrogeology
\Water Use
Other

Quinte

Cataraqui/Quinte
Mississippi-Rideau/

16-Jun-0€Climate
Hydrology

Hydrogeology

\Water Use

Other

Cataraqui/Mississipp
Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

Cataraqui There was also a question about error

Mississippi-Rideau the data. This is presented “crudely” inMedium

Quinte Table 11 and Table 12 of the report.

PRIORITY

From a streamflow perspective, knowi

that the Moira River record at Foxboro |[Medium
90 years, a comparison of the full recor_ oy
Cataraqui/MississipﬁNith a shorter record (30 years of less)|\one
not necessarily proper, and perhaps or]
those years that coexist should be
directly compared.

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

It was suggested that at the beginning

paragraph be added to the effect that
differences seen in the data do not
Fpecessarily mean an actual difference |
the long term true values of the data, b
rather take into account the range over
the period of record of the data, as well
as the uncertainty of the measurement

PRIORITY

Medium
Low
None

the data itself. Given that in many casés;,

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

30 years of data is the longest available,
it is not enough to absolutely determine

what the actual ranges may be.
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DATE CATEGORY

APPLIES TO

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

be followed, given that they are
p“guidance" documents. It was suggesty
that as long as the intent of the guidant
is maintained, and the work is defensib
that variation is fine.

PRIORITY

There was then some discussion on hm
closely the guidance documents need tMedium

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

The stress condition was then discussm
the guidance recommends that if 25% {Medium

more of the recharge is used, that
F;epresents a stressed condition. The
guestion was whether that number was
indeed reasonable (especially at the
average annual scale). It was suggesti
that the worst month (perhaps July,

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

August, September) would be more
representative.
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COMMENT

of the various terms being used would
useful to ensure they are being used

DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
Water Use Cataraqui/MississipFPmect!y-
Other Cataraqui/Quinte

Mississippi-Rideau/

16-Jun-0GClimate
Hydrology

Hydrogeology

Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/

used to help estimate recharge and
discharge, including topography, depth

Cataraqui/Mississipﬁo the water table, etc. Perhaps a

combination of these maps can be
compiled in a hand drawn version to be
represent the recharge discharge area

Thursday, December 20, 2007

PRIORITY

It was suggested that a list of definition

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

There are a number of maps that can gHigh

Completed
To Be Completed

Low
None

Declined
Undecided
No Action Required
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DATE CATEGORY

APPLIES TO

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

The discussion then turned to
“infiltration/recharge” and defining that
parameter based on the MOE
F;ecommendations of their 1995
Hydrogeological Investigation
document. The document gives some
parameters which are used to partition
the portion of precipitation that is not

sent back to the atmosphere through E

PRIORITY

Medium
Low

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

into two components, that which reaches
the streams, and that which reaches the

water table. First, the term “infiltration”
and how it was being used came into
guestion. “Infiltration” is that water
from precipitation which crosses the
air/soil boundary, some going to the
vegetation for ET, some going to
“interflow”, some going to the water
table. In the context of the report, this

the original quantity of water not lost to

ET. What is being sought is the
“recharge” instead, that water which

is

reaches the water table. The definition

from Freeze and Cherry (1979) was

referenced. Those definitions are (page

211): “Groundwater recharge can be
defined as the entry into the saturated
zone of water made available at the
water-table surface, together with
associated flow away from the water
table within the saturated zone”.
Infiltration is defined as “the entry into
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

the soil of water made available at the
ground surface, together with the
associated flow away from the ground
surface within the unsaturated zone.”
This terminology will be cleared up in
the report.
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COMMENT

DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

The question of looking at monthly
comparisons was asked, and that is
detailed in the Next Steps portion of thg
F;eport. The plan is to look at the
monthly data for the Tier 1 analyses,
including setting up the GIS model on §

Mississippi-Rideau/

Thursday, December 20, 2007

monthly basis as well. However,
consideration for the storage of water
(lakes/reservoirs, snow) may mean thal

PRIORITY
Medium

Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

Tt

would be easier to look at on a seasonal

basis (summer) rather than specific
months.
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DATE CATEGORY

APPLIES TO

16-Jun-0€Climate

Hydrology
Hydrogeology
\Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

There was some discussion on the ter

“rock” and its stated water holding

PRIORITY

Medium

capacity (WHC) of 25 mm. The term is_ow

F}Jsed to represent thin soil over rock, as
opposed to rock proper (which should
have a WHC of zero). This terminology
will be changed. A good terminology fo
this type of land was suggested as
“shallow soil over bedrock” though the
definition for what that constitutes

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

(relating to depth of soil) has apparently

varied over the years.
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DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

16-Jun-0€Climate

Hydrology
Hydrogeology
Water Use

Other

Cataraqui
Mississippi-Rideau
Quinte

Cataraqui/Quinte
Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

added to inform viewers of the “issues”
with the data and therefore the mappin
dn addition, it was felt that in areas with
little data (in this case only a small
number, or no wells at all) that the areg
be blanked out and no grouping be
shown at all.

PRIORITY

It was recommended that a disclaimer

Medium
Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

It was also noted that there may be
additional data for groundwater
monitoring wells in the region from a

Cataraqui/Mississip;‘PreVious MOE program, and this data

could be useful.

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT

Look at low conditions have section to

PRIORITY

deal with drought conditions do similar [Medium
for ground water. l.e. when do the well| g\

rgry up and where are the wells etc.

None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

Thursday, December 20, 2007

COMMENT PRIORITY

It was noted that perhaps not all the dam
available has been presented in the rejMedium

for consideration. It was thought that | gw
paldding this would strengthen the reporiygne
Not necessarily to include the data itse
but rather that it exists, and where it ca|
be found, or how to get it. And then it
can be gathered for inclusion as it is
received. In particular, data such as lot

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required

v

flow conditions, when wells went dry,
newspaper articles of drought times, etc.
For instance, the period of record for the
Moira River dates back to around 1915,
as does the South Nation River, the times
of low flow quite possibly coincide with
periods of low flow across Eastern
Ontario. It may be established that a
particular climate condition created the
low flow condition, and then this can be
used to extrapolate for other areas. In
particular, possibly low snow years or
low precipitation years may correspond
to dry years in general.
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DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte

Mississippi-Rideau/

16-Jun-06Climate
Hydrology
Hydrogeology
Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

There was discussion about how to de
with the uncertainty of the data and Medium
subsequent mapping, and how to make| gy
pcredible. There were concerns with WrNone
form the data and maps would take, an
whether a municipality could easily
transfer that information into their
planning documents. And further,
whether ensuring that easily transferabic

ACTION

Completed
To Be Completed
Declined

Undecided

No Action Required

information was in fact one of the goals
of the project, as that may dilute the
information to the point of not being
useful.

Add caveat to water use table to indic

that it does not include Great Lakes |Medium
water supply Low
p None

Completed
To Be Completed
Declined

Undecided
No Action Required
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COMMENT

DATE CATEGORY APPLIES TO
16-Jun-0€Climate Cataraqui
Hydrology Mississippi-Rideau

Hydrogeology

Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte

It was decided that the work with the

PRIORITY

PTTW database needs to have a numbMedium

of caveats and assumptions noted to
(gnsure they are not used directly and
blindly for every situation.

Mississippi-Rideau/

Thursday, December 20, 2007

Low
None

ACTION

Completed
To Be Completed
Declined

Undecided
No Action Required
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

16-Jun-0€Climate Cataraqui There was a question related to the  |High Completed
Hydrology Mississippi-Rideau  overall concept of the work, and what lhg_ To Be Completed
Hydrogeology Quinte to be done, and how |t is to be done. Low Declined
Water Use Cataraqui/Mississipp! N€ré was a suggestion that part of theone Undecided
Cataraqui/Quinte water buglg_et work ShO.UId include a No Action Requirec
Mississippi-Rideau/ general listing of what is planngd to be
done, and then that can be reviewed by
the committee, with input on where to

find data, how to analyze, etc., and theh
the numbers can be added to the work.
Perhaps this should be done at the
beginning of the Conceptual Report, as a
preamble to the work, and then can be
added as part of the Next Steps section of
the report, moving towards Tier 1 work.
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DATE

COMMENT

16-Jun-0€Climate

CATEGORY APPLIES TO
Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte
Mississippi-Rideau/

26-Sep-odeiE SN

Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

being used, and knowing the ultimate
goal of the work, and even though in

would give less weight to the product
being shown.

Other

p

pome cases the data is very good, it w4
thought that smaller scale maps would
better for some of the information, as th

PRIORITY

ACTION

With the general uncertainty of the datqHigh

Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

High

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

26-Sep-0d ST
Hydrology
Hydrogeology
\Water Use
Other

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-Sep-0d S
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

26-Sep-0d S
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

COMMENT PRIORITY

Error in Monthly minimum and
maximum temperature data shown in |Medium

Table 3.2. Low

p None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Legends of figures 3.3 and 3.4. should |[High

indicate that water equivalent is plotte

for snowfall Low
p None

Completed

To Be Completed
Declined
Undecided

No Action Required

Error in lake evaporation results (Secti

3.1.3; Figure 3.9); Measurement is for |Medium
pan evaporation, not the lake evaporati_ o

p None

Completed

To Be Completed
Declined
Undecided

No Action Required

Thursday, December 20, 2007
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DATE CATEGORY

26-Sep-0d ST
Hydrology
Hydrogeology
\Water Use

Other

APPLIES TO

Cataraqui
Mississippi-Rideau

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

COMMENT PRIORITY

ACTION

Peer review Minutes-Sept-26- Table 5-{High Completed
ET should be calculated using the To Be Completed

Forestry Canada data for consistency (| qw
Purposes and compared to the None
calculations using the climate station d;

Declined
Undecided
No Action Required

Thursday, December 20, 2007
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION
26-Sep-0¢Climate Cataraqui More discussion is required on High Completed
Hydrology Mississippi-Rideau | estimating baseflow using hydrograph [Medium To Be Completed
Hydrogeology Quinte data (SeCtion 3535) In the Iitel’ature Low Declined
Water Use Cataraqui/Mississipg"€re are numerous approaches o |\jgne Undecided
Other Cataraqui/Quinte estimate the groundwater contribution f No Action Required

Mississippi-Rideau/
All

Thursday, December 20, 2007

surface water. While several methods
are noted in the text, the underlying
assumptions and differences between |
methods are not presented. Another

guestion is whether the base-flow
estimates include interflow or not.
Interflow does not really recharge the
aquifers, and therefore the baseflow
indices would overestimate recharge.
The reason why this discussion is
important is that the baseflow estimates
from hydrographs compared with GIS
based calculated groundwater recharge.
When there are differences in the
underlying assumptions, there will be
discrepancies in the comparison.
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-Sep-0¢Climate Cataraqui Peer review Minutes-Sept-26- The gaujHigh Completed
Hydrology VIESESJIRalEET] measurement is a specific measureme To Be Completed

Hydrogeology Quinte and is therefore felt to be a more accur||_ gy Declined
Water Use Cataraqui/Mississipﬂ"umger to _llj_f]e ?\r/]lalg the estimated EZ-IE)O None Undecided
Other Cataraqui/Quinte numbers. The M-R report states a 20% No Action Required

error to flow measurements, but that is
probably too high, and closer to 5%
instead

Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-Sep-0¢Climate Cataraqui Peer review Minutes-Sept-26 - Table 5{High Completed
Hydrology VISSES[JIRaEN] compares “surplus water” (P-ET) to To Be Completed

Hydrogeology Quinte “calculated direct runoff”. There was || gw Declined
Water Use Cataraqui/Mississippcon,s'd_el_rr‘;"bl‘:l d|sc;]u§S|ohn anun(jI this  INone Undecided
Other Cataraqui/Quinte topic. The thought is that “surplus No Action Required

water” can be compared to flow at the
gauge as an indication of differences ir|
major water budget components, but th
a comparison to the calculated “direct
runoff” was not correct. The “direct
runoff” is that volume of water that
moves from infiltration to streamflow
reasonably quickly, rather than that water
that may move to the water table, and
then to streamflow. It is not easily
guantifiable, and was calculated by
subtracting the infiltration values
calculated using the MOEE 1995 method
from the surplus.

Mississippi-Rideau/
All
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

26-Sep-0¢Climate Cataraqui Peer review Minutes-Sept-26- The High ‘Completed
Hydrology VIESESJIRalleEETY surface water and groundwater percen To Be Completed
Quinte demand estimates should be separateq oy Declined
Water Use Cataraqui/Mississipgnto two distinct pieces None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All

26-Sep-06Climate Cataraqui Peer review Minutes-Sept-26- For GW |High Completed
Hydrology Mississippi—Rideau withdrawals - the recommendation is IJME_ To Be Completed
Quinte look at aquifer capacity and demand | ow Declined
\Water Use Cataraqui/Mississipp None Undecided
Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All

Thursday, December 20, 2007 Page 144 of 153



DATE

26-Sep-0¢Climate

CATEGORY APPLIES TO
Cataraqui

Hydrology Mississippi-Rideau

Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte
Mississippi-Rideau/
All

29-Sep-odeiE SN

Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
IR Eil[-UR for figures 3.5 and 3.6 (they are found i

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Peer review Minutes-Sept-26- A
cautionary note needs to be included i
these reports stressing that the
pconclusions only apply on a regional,
average annual scale

PRIORITY

High

Low
None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

A high-low-close diagram may be bettgHigh

Excel)
p

Low
None

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY APPLIES TO
29-Sep-0 Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All
11-Oct-06|Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte
\Water Use Cataraqui/Mississip
Other Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Not sure of the usefulness of the 5-yr
moving average infigures 3.7 and 3.8

©

Infiltration - Michel Robin indicated tha

the MOE methodology to estimate
recharge does not work well for confing
or semi-confined aquifers. Given the
limitations to the MOE approach
identified on pages 50, 51 and 60 of thg
report and the resulting confidence in tl
findings, it might be premature to incluc

PRIORITY

High
Medium

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Medium
Low
None

Completed
To Be Completed
Declined

Undecided
No Action Required

the maps from this analysis. The writt€r

results, with the disclaimers about the

methodology and results, can be left as

they are.
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

11-Oct-06|Climate Writing - On page 60, you indicate the Completed
To Be Completed

Hydrology Mississippi-Rideau  Subwatersheds that will move forward |Medium
Hydrogeology Quinte into Tier 1. Provide a map that shows ILow Declined
Water Use Cataraqui/Mississipghat subwatersheds will be evaluated |\one Undecided

Cataraqui/Quinte Tier1 No Action Requirec

Mississippi-Rideau/
All

Thursday, December 20, 2007 Page 147 of 153



DATE

11-Oct-06

CATEGORY APPLIES TO

Climate Cataraqui
Hydrology Mississippi-Rideau
Hydrogeology Quinte

\Water Use Cataraqui/Mississip

Cataraqui/Quinte
Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

PRIORITY

Part of the purpose statement page 2
states that ‘The Tier 1 analysis will
include an evaluation of the stress on t|
F511unicipa| water supply systems using {
simple water budget model on a month
basis”.

The purpose of the Tier 1 analysis is
really to estimate the hydrologic stress

High

Low
None

subwatersheds in order to screen out

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

areas that are unstressed from a water
guantity perspective.

As an example, the purpose of the
conceptual understanding provided by
Mattagami states: “...Mattagami...has
prepared this water budget ‘conceptual
understanding’ on a watershed basis.

The conceptual understanding provides
an overview of how the groundwater and

surface water interact and the moveme
of water through the watershed. This

nt

understanding has enabled the MRCA to

determine the level of water budget
assessment required to select the
appropriate groundwater and surface
water models.”
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DATE CATEGORY APPLIES TO COMMENT PRIORITY ACTION

11-Oct-06|Climate Cataraqui Writing - The MNR would like to see  [High Completed
Hydrology Mississippi-Rideau  similar front and back ends to the To Be Completed

Hydrogeology Quinte Mississippi-Rideau and Cataraqui | ow Declined
Water Use Cataraqui/Mississip gqé:umegts. Section 7 %f the I\Q'SS'SSE’F}None Undecided
Cataraqui/Quinte 'deau document can be used as a bay No Action Requirec
o end example.
Mississippi-Rideau/
All

19-Oct-06[@llggEAE Cataraqui Year should add to references, e.g maiHigh Completed
Hydrology WIS TRl [sEWY and Shaw, MNR etc Medium To Be Completed

Hydrogeology Quinte Declined

\Water Use Cataraqui/Mississipp None Undecided

Other Cataraqui/Quinte No Action Required
Mississippi-Rideau/
All
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DATE

19-Oct-06[& Il
Hydrology
Hydrogeology
Water Use
Other

CATEGORY

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

SRR Climate |

Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

RReR Climate

Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Reference table/figure should give for
rainfall/snowfall percentages

©

Use capital “C” for Drummond Centre

©

Difference in low precipitation values ir

table 3.1 and 3.2

©

PRIORITY ACTION
High
Medium To Be Completed
Declined
None Undecided

No Action Required
High
Medium To Be Completed
Low Declined
None Undecided

No Action Required

Completed

To Be Completed
Declined
Undecided

No Action Required
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DATE CATEGORY

19-Oct-06[& Il
Hydrology
Hydrogeology
Water Use
Other

APPLIES TO

COMMENT

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Use “rain gauges” instead of “rain gau(High

stations”

©

SRR Climate |

Hydrology
Hydrogeology
\Water Use
Other

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

Table3.1- Change 0 in degreecetigradgHigh

Cataraqui
VISR ool Ralle L] OC- to superscript

©

19-Oct-06[@llggEAE
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui Remove word “monthly gauge-wise”
Mississippi-Rideau

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

p

Thursday, December 20, 2007

PRIORITY

Medium

None

ACTION

Completed

To Be Completed
Declined
Undecided

No Action Required

Completed

Medium To Be Completed
Low Declined
None Undecided

No Action Required
High
Medium To Be Completed
Declined
None Undecided

No Action Required
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DATE

19-Oct-06[& Il
Hydrology
Hydrogeology
Water Use
Other

CATEGORY

APPLIES TO

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

SRR Climate |

Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
VISSESTJJRalle[sEW] precipitation” for “annual precipitation”

Quinte
Cataraqui/Mississip
Cataraqui/Quinte
Mississippi-Rideau/
All

19-Oct-06[@llggEAE
Hydrology
Hydrogeology
\Water Use
Other

Cataraqui
Mississippi-Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Thursday, December 20, 2007

COMMENT

Change title of table 3-2 from “
Summary of “ to “Monthly average”

©

Suggested to use “long-term annual

©

Punctuation error in reference:
McKenney et al.,

©

PRIORITY ACTION
High
Medium To Be Completed
Declined
None Undecided

No Action Required
High
Medium To Be Completed
Low Declined
None Undecided

No Action Required
High
Medium To Be Completed
Declined
None Undecided

No Action Required
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DATE CATEGORY

19-Oct-06[& Il
Hydrology

\Water Use
Other

Hydrogeology

APPLIES TO

COMMENT

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

SRR Climate |

Hydrology

\Water Use
Other

Hydrogeology

Snowfall is one word

©

Cataraqui
Mississippi—Rideau
Quinte
Cataraqui/Mississip
Cataraqui/Quinte

Mississippi-Rideau/
All

Precipitation “deficit"-questioned word

“deficit”

©

Thursday, December 20, 2007

PRIORITY ACTION
High
Medium To Be Completed
Declined
None Undecided

No Action Required
High
Medium To Be Completed
Declined
None Undecided

No Action Required
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