Predicting Phosphorus from
Forested Areas in the Tahoe Basin
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Why worry about Phosphorus
Prediction?

* Lake Tahoe clarity is important to many
* Anincrease in phosphorus leads to an
increase in algal growth

* Anincrease in algal growth leads to a decrease
in lake clarity
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Why worry about Phosphorus

~ Prediction?
* Lake Tahoe clarity is a important to man
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* Anincrease in phosphorus leads to an 8
increase in algal growth "

* An increase in algal growth leads to a
decrease in lake clarity

* |f we can predict phosphorus delivewr
associated with forest management, we can
evaluate alternative management practices to
reduce delivery
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Why worry about forests?

* Generally, P delivery is associated with human
activity

* Forest covers > 80% Land Ownership, in Basin

. LTBMU
of basin .
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Why worry about forests?

* Generally, P delivery is associated with human
activity

 Forest covers > 80% of basin

* With the increased need to reduce fire r|sk|n .

P

basin, fuel management
activities are increasing
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Why worry about forests?

* Generally, P delivery is associated with human activity

* Forest covers > 80% of basin

 With the increased need to reduce fire risk in basin,
fuel management activities are increasing

* What are the effects of dlffgrent f re t .
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— Generally from roads or after wildfire

How Does P get from forestland to

e Surface Runoff
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How Does P get from the land to

%
e Surface Runoff
* Eroded sediments
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How Does P get from the land to

e Surface Runoff
e Eroded sediments

e Subsurface Lateral Flow

A
|
l Precipitation or melting snow n
|

e Groundwater

Evapotranspiration

‘Q Snow Interception
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Some Typical P Concentrations:
N

Sediment
Granitic 4 —-22 mg/kg 475 mg/kg
Volcanic 9-13 mg/kg 159 mg/kg
Alluvial 333 mg/kg

Suspended sediment 1500 — 4500 mg/kg

Note that for suspended sediment, the “fines,” carry the P
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Some Typical P Concentrations:
N

Sediment
Granitic 4 -22 mg/kg 475 mg/kg
Volcanic 9-13 mg/kg 159 mg/kg
Alluvial 333 mg/kg
Suspended sediment 1500 — 4500 mg/kg

Surface Runoff

Snow melt 0.05-0.3 mg/|,
typically 0.09
Simulation Study
Volcanic 1.28 mg/I
Granitic 0.89 mg/I
Alluvial 0.25 mg/I

Note that snowmelt concentrations lower than simulation
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Some Typical P Concentrations:

i A B QIR S

E P Concentration

Soil Water @ depth

0- 5cm 4 - 10 mg/I
5-20 7.8 mg/I
20-50 0.02 - 5.6 mg/I
>50 3.6 mg/I
Nr Moscow ~130 cm 0.4-1.4 mg/I
Interflow 0.002 - 11.1 (Median 4.3) mg/I
Base Flow 0.008 — 0.125 mg/I
Comments: High variability =1
Wally said this would be interesting * /../ /.
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Some Typical P Concentrations:

P Concentration
mg/1000 cm?

Surface/Interflow runoff

Undisturbed 0.02
Harvested 0.01
Burned, no harvest 0.01
Harvest and burn 0.01

What about those concentration units?
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Some Typical P Concentrations:

SR, | 1 R LE IS 701 -

Source | P Concentration

Surface/Interflow runoff

Undisturbed 0.02 mg/I
Harvested 0.01
Burned, no harvest 0.01
Harvest and burn 0.01
Jackpot burn simulator runoff
Forest 0.37 mg/l
Unmopped pile 2.15 mg/| =
Mopped pile 0.36 mg/l Z

Comment: “Mopping” a burn pile may be a
good idea...
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WEPP Hydrologlc Framework

. WEPP does a da|Iy water balance
— Precipitation, snow melt, infiltration and runoff
— Evapotranspiration
— Soil water content
— Lateral flow
— Deep seepage
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WEPP Hydrologic Framework

SRR b 7~ IR e el I i s AR
 WEPP does a daily water balance

— Precipitation, snow melt, infiltration and runoff
— Evapotranspiration

— Soil water content

— Lateral flow

— Deep seepage

 For runoff events

— Rill and interrill erosion
— Sediment delivery with surface area enrichment
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To predict P Delivery, we have

2d |nto specific WEPP ou

* WEPP does a daily water balance
— Runoff

— Lateral flow
— Deep seepage for linear flow model

 For runoff events

— Sediment delivery

— Surface area enrichment
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The Prototype Interface

{= Tahoe Basin Sediment Model - Windows Internet Explorer provided by USDA Forest Service

F| ws,edy

File Edit Wew Favorites Tools  Help

i} Favorites
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Tahoe Basin Sediment Model El
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Climate . o o
Treaime_ntf Gradient (%) Horizontal Cover (%) Rock (%)
Element Vegetation 2 Length (ft)
"RUBICON #2 CA SNOTEL ? : g ? ?
*HEAVENLY VALLEY CA
*Almaota Hill + Mature fo
*CedarThom, MT + Thin or young forest
*ECHO PEAK CA SNOTEL Shrubs D
*TAHOE CITY CROSS CA SMOTEL Good grass
"Beirut Lebanon + Poor grass
*Goose Ck CO + Low severity fire
*Rock Creek MT + Upper High severity fire |50 |100 | |2[]
DENVER WE AP CO Bare
MOUNT SHASTA CA Mulch only
SEELEY LAKE RS MT 22.55 + Mulch and till
SEXTON SUMMIT WB OR Low traffic road
CHARLESTOM KAN AP WV High traffic road
Horseshoe2 + Skid trail
CHIRICAHUA NAT MON AZ
BIRMINGHAM WE AP AL Mature foreat
MOSCOW ) OF 11D
FLAGSTAFF WB AP AZ =
TROUT CREEK RS MT 38 83+ + (SEI;LLIdngrass
I Custom Climate H closest ] Poor grass
Low severity fire
. Lower High ty fi ] 100 20
Soil Texture 2 Blagre seery e | | |
mu:cﬂ °”‘3’ "
volcanic ulch and ti -
alluvial Low traffic road 5
rock/pavement -> alluvial High traffic road
Skid trail
Fines less than microns
Phosph
cunxﬁh’:;?: | | surface mg/l | lateral flow mgfl sediment mgl
Run
description | lat 0

search Station

e Internet
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* |nput fields are
being added

— Fine sediment

— P concentrations
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The Output

Precipitation, runoff, erosion, phosphate for 50 years

Precipitation, runoff, erosion, phosphate, fines analyses

Total for Average I Phosphate Analysis

tlTEE T ICunoentratiun Delivery

Precipitation 4841 storms B62.66 in.

Runoff from rainfall 130 events 017 in.
_ 05 mg/l 0002 Ib/ac
Runoff from snowmelt or winter rainstorm 50 events 0.31 in.
Lateral flow 177.36 in. 0.59 in. I 4 mgl 0021 Ib/ac L I ﬂ d .
Upland erosion rate {0.052 kg m2) 0231 tac’ atera ow Omlnant
Sediment leaving profile (3.43 kg m™ width) 0.169 tac’ 20 mg/kg 0.003 Ib/ac pathway for P dellvery
| Tota 0027 brac (Observed 0.04 — 1 Ib/a)
Fines analysis Ratio Delivery
Clay 0.07 0.01 Ib/ac
Sik 0.31 0.05 Ibfac
Silt < 10 microns 1085 183 Ib/ac
Total <10 micron 0.05 Iblac

SSA enrichment ratio leaving profile  1.10

© Excellence,
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What about the Base Flow?

Necessary for modelmg Watershed processes
* The Brooks Linear Flow Model:
— Sponge and leaky tub, or

— Soil => temporary reservoir
=> base flow and losses
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What about the Base Flow?
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 The Brooks Linear Flow Model:
— Set up a dynamic groundwater reservoir
— Recharge with deep seepage

— Every day:
Base flow = K1 x depth in reservoir, and
Groundwater losses = K2 x depth in reservoir

{5
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Base Plus Surface and Lateral Flow

et A e SRR <~ At e S A i
e Adding it all up: runoff hydrograph
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