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Laurance Lake - IrrigationLaurance Lake Irrigation 

Built in 1968 forBuilt in 1968 for 
Irrigation Storage:

Provides Irrigation to 
2,590 hectares
Stores 3,565 acre feet 
at full poolat full pool
48.5 hectares
Retrofitted offsite inRetrofitted offsite in 
1985 for hydro power 
production



Fi h L L kFish – Laurance Lake
Fish present:

Bull trout (Salvelinus confluentus)
ThreatenedThreatened

Rainbow trout (Oncorhynchus mykiss)
Wild rainbow
E l 70’ t k d ith i t t lh dEarly 70’s stocked with winter steelhead 
Stocked annually since 1978 with catchable 
rainbows

C tth t t t (O h h l kii)Cutthroat trout (Oncorhynchus clarkii)
Small mouth bass

Illegally introducedg y



RecreationRecreation

RecreationRecreation
Camping
Fishingg
Boating (non-
motorized only)
Pi i kiPicnicking



Clean Water Act
Temperature

Laurance Lake continually feeds water to MFID from the bottom of 
the reservoir.
Cold water is depleted by August or September and the temperature 
in Clear Branch below the dam is raised beyond the State’s 
standard.

10°C



Endangered Species ActEndangered Species Act
Bull trout

Bull trout (Salvelinus 
confluentus)
C iti l h bit tCritical habitat 

Clear Branch
Pinnacle CreekPinnacle Creek
Laurance Lake ?



I f d Fli ht (FLIR)Infrared Flight (FLIR)



Monitoring Sites

Site ID Description
CC Clear Creek above Reservoir
PC Pinnacle Creek above Reservoir
LL1 at Pinnacle Creek Branch
LL2 near damLL2 near dam
LL3 , middle
LL4 near upstream end



Model Choice: CE-QUAL-W2 River Basin 
Model Version 3
22--D (verticalD (vertical--longitudinal), unsteady finite difference longitudinal), unsteady finite difference ( e t ca( e t ca o g tud a ), u steady te d e e ceo g tud a ), u steady te d e e ce
model for hydrodynamics and water quality for rivers, model for hydrodynamics and water quality for rivers, 
reservoirs, lakes, estuaries supported by the reservoirs, lakes, estuaries supported by the 
Waterways Experiment Station Vicksburg MS USAWaterways Experiment Station Vicksburg MS USA

River-Estuary Branch Estuary Branch

Reservoir Branch

River-Estuary Branch Estuary Branch

Reservoir Branch
Waterways Experiment Station, Vicksburg, MS, USAWaterways Experiment Station, Vicksburg, MS, USA
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CE-QUAL-W2 Version 3 Water Quality 
CModeling Capabilities

Temperature, velocity (U, Labile/refractory particulateTemperature, velocity (U, 
W), Water surface elevation
TDS
# A bit C tit t

Labile/refractory particulate 
organic matter fractions
# different algal groups
# diff t i h t# Arbitrary Constituents 

(such as bacteria, tracer, 
water age, toxics)

# different periphyton groups
NH4-N
PO4-P# Inorganic suspended 

solids groups
labile and refractory

PO4 P
NO3-N+NO2-N
Ironlabile and refractory 

dissolved organic matter 
groups
Dissolved and particulate

# CBOD groups
Alkalinity
pH and carbonate systemDissolved and particulate 

silica
Total inorganic carbon

pH and carbonate system
Sediment Model (0 order, 1st

order)



CE-QUAL-W2 Version 3.5Q

River Basin Reservoir Model 2-D longitudinal-vertical
Model segment i

vertical
layers

channel
bottombottom



Model Bathymetry – developed fromModel Bathymetry developed from 
soundings and digitized drawing
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Model Bathymetry
Segment Lengths
Branch 1 : 160 metersModel Bathymetry Branch 1 : 160 meters
Branch 2 : 71 meters
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Meteorological Inputs Required by Model

Air Temperature
Dew Point Temperature
Wind Direction
Wind Speed
Cloud Cover
Short Wave Solar Radiation



Meteorological DataMeteorological Data

Laurance Lake
M 1 2003 th

Parkdale
S t b 9 2003 thMay 1, 2003 thru

September 8, 2003
September 9, 2003 thru
April 30, 2004
( i d t ti 8/6/03)(wind starting 8/6/03)



Meteorological Input - Wind Direction
Wind Direction 2003
   Laurance Lake
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Meteorological Input Wind DirectionMeteorological Input - Wind Direction
Wind Direction 2003
Parkdale Agrimet Station
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Tributary Flow Rates
Developed from continuous data, regressions
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Tributary Temperatures
Developed from Continuous data
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Lake OutflowLake Outflow

5/15/03 8/23/03 12/1/03 3/10/04 6/18/04

3

s) 80
2

w
 R

at
e 

(m
3 /

s

40

Flow
(cfs)

1

Fl
ow

40

)

500 600 700 800
Julian Day

0 0



Model CalibrationModel Calibration

Time Period: May 1, 2003 thru AprilTime Period: May 1, 2003 thru April 
30,2004
Water Level DataWater Level Data
Temperature Measurements

f- vertical profiles in lake



W t L l P di tiWater Level Predictions
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T t C lib tiTemperature Calibration



P j t Obj tProject Object

Calibrate Model For Water Level and 
Temperaturep
Develop management alternative to 
reduce temperature outflowsreduce temperature outflows


