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Water Budgets

y S/’
§ Overview
 Main Outputs — Water Budget and %Water Demand
§ Water Budget Equation Viessman and
Lewis (1996)
* P+G =ET+Q+AS

§ %Water Demand Equation
* % =Demand x 100
Q50— Qg
* % =Demand x 100
Qr— Qy




Water Budgets

§ Conceptual Water Budget
» Data Gathering
» Development of Broad Scale Understanding

§ Tier 1 — Simple Water Budget

» Uses Information from Conceptual Water Budget

» WBs and %Water Demand Calculated per subwatershed
§ Tier 2 — Complex Water Budget

» Refines information from Tier 1; Complex Model Applied
» WBs and %Water Demand Calculated per subwatershed



Tier 1 Water Budget

Surface Water Stress Level Assignment

Stress Level Assignment

Maximum Monthly % Water Demand

Low < 20%
Moderate 20% - 50%
Significant > 50%

Groundwater Stress Level Assignment

Stress Level Assignment

Average Annual

Maximum Monthly

Low 0-10% 0 —25%
Moderate > 10%, <= 25% > 25%, <= 50%
Significant > 25% > 50%




Tier 1 Water Budget

8 |dentified as Stressed and have a Municipal
Supply

* Lindsay Surface water Stress / SW Supply

 Havelock Groundwater Stress / GW Supply
» Brighton Groundwater Stress / GW Supply
 Colborne Groundwater Stress / GW Supply
* Orono Surface water Stress / GW Supply

8 Tier 2 must be completed for those Identified

Above



Tier 2 Water Budget

8§ Overall Tier 2 Requirements
» Complete a water budget on identified subwatersheds

» Simulate several scenarios to assign a subwatershed
“stress level”

* Refine Demand Estimates
8 A Complex Model Must be Developed to:
* Generate the terms of the water budget

» Estimate the supply term
» Calculate the level of the aquifer / reservoir



Tier 2 Water Budget

§ Model Selection

» Based on ability of model to represent hydrologic system
* Approved by Peer Review Committee

§ Models Selected

Lindsay — HSPF and RESCOM by XCG SW

Havelock — MODFLOW by XCG GW

Brighton / Colborne — MODFLOW by EARTHFX

Orono — HSPF and MODFLOW by Ganaraska and UoG



§ T1 designated
stress level
“IOW!!

§ T1 designated [
uncertainity as |\~
uhighu sl N5 f

8 Therefore T2




Havelock - Bedrock
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Overburden Depth
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Havelock — Overburden Solls xw
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Major GW Withdrawals
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Development, Calibration &
Stress Scenarios N iy ¥

8 Model Selection (MODFLOW) accepted by Peer
Review Committee

§8 Model Development, Calibration (steady-state model)
and Scenario Report (transient model) is current
under review by Peer Review Committee

» Calibration to recharge and hydraulic conductivities
§ Waiting for Final Peer Review Comments



Stress Scenarios

§8 Scenarios Assessed include:

* Scenario A: existing conditions
Scenario B: future conditions
Scenario D: 2-year drought — existing conditions
Scenario E: 2-year drought — future conditions
Scenario G: 10-year drought — existing conditions
Scenario H: 10-year drought — future conditions



Preliminary Results

Well #1

Well #3

Well #4

Measurement
of Interest
Depth Elevation Depth Elevation | Depth Elevation

(m bgs) {masl) (m bgs) (masl) (m bgs) (masl)
Ground Surface i 21374 il 212,50 i 213.52
Top of Screen 7.30 206.44 7.32 205 18 & 40 M7 12
Static Water Level 4.56 200 18 3.90 208.60 4.34 20918
Scenario A 4 56 20018 390 208 .60 4.34 20918
Scenario B 4.9] 2008 83 4.25 208.25 4.69 208 83
scenaro D 716 206 58 6.3 20600 694 2006.58
Scenario E 7.52 206.22 (.86 205 .64 7.30 2006.22
Scenario G 370 20704 H 04 206 46 fd8 2007.04
Seenario H 675 206 99 (019 206 .41 6.53 206,90
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