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Example Scott Valley Annual Water Budget

Why do we need a model? S o
* Models produce defensible water budgets ‘g :
(required under §354.18) ® o
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 Models can help build consensus around management decisions



The Sierra Valley Integrated Hydrologic Model is the combination
of three different models.

Streamflow entering Sierra Valley
Upper Watershed (PRMS)
Model

Recharge and pumping within the valley
Soil-Water Budget (SWBM)
Model

Detailed groundwater levels and streamflow
Groundwater- (MODFLOW)

Surface-Water Model
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Upper Watershed
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Streamflow entering Sierra Valley
(PRMS)




Precipitation-Runoff Modeling System (PRMS)
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Figure 1. Hydrological processes simulated by the Precipitation-Runoff Modeling System (modified from
Markstrom and others, 2008).



Geospatial data for PRMS

e Elevation - 10m National Elevation Dataset

e Study area boundary - Geospatial Data Gateway

 Soil - STATSGO or SSURGO dataset from USDA

e Impervious Cover - National Land Cover Database (USGS)

e Climate - Western Regional Climate Center, CA-DWR, PRISM (OSU)
e Vegetation - LANDFIRE dataset

e Hydrography - National Hydrography Dataset

These geospatial data are transformed directly into model
parameters.



Surface Water Features - Lakes represented in PRMS
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Sowce: National Hydrogprahy D'ataset, 2019

}-, 0 2 4 Miles
\\ h
Watershed boundary defined using pour point analysis where

Middle Fork Feather River exits the groundwater basin boundary.

SIERRA VALLEY GROUNDWATER SUSTAINABILITY PLAN
Surface-Water Features

Figure 2-X

Frenchman Lake and Lake
Davis are represented in the
PRMS model.

Are there any other
reservoirs that hold
significant amounts of water
in the upper watershed?



Surface Water Features - Streams represented in PRMS
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NHD Streams

Are all the
perennial streams

represented in
PRMS?
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1. Watershed boundary defined using pour point analysis where
Middle Fork Feather River exits the groundwater basin boundary.
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Soil-Water Budget
Model

U

Recharge and pumping within the valley
(SWBM)
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Soil-Water Budget Model - Example

Precipitation

A 4
; Water Holding Capacity (recharge trigger)
v Soil Water Content

———————————————————————————— — Maximum Allowable Depletion (irrigation trigger)
(0.55*WHC)

(Cube of Soil)

Groundwater
Recharge




Soil-Water Budget Model - Example

1

Irrigation = ET_/ Irrigation Efficiency
Evapotranspirati Potential ET * Crop Coefficient
ET. = ET__*Kc

pot
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n%‘ &% &é‘ nﬁ“ &% nﬁ“ n/ nﬁ“ nﬁ‘ né“ nﬁ“

: Water Holding Capacity (recharge trigger)
————— v>v---———————————————————— — +— Maximum Allowable Depletion (irrigation trigger)
(0.55*WHC()
(Cube of Sail)

Calculated each day for each individual field



PRELIMINARY DRAFT [ ¢ Fo
SUBJECT TO REVISION o i) o

For each field we specify some
combination of:
e Land use (water demand)
*Soil type (water holding capacity)
e [rrigation type/efficiency (applied
Lf water)
| eWater source
* rrigation trigger
e GW irrigation well
* SW irrigation stream
* Crop rotation

N = | * Rooting depth
o= | eTypical growing season dates
— N' T e Typical irrigation season dates
Ll A T_I_:_I_Iz " Slerra Valley

Groundwater
@  Management District




Key Soil-Water Budget Model Outputs

P +[Irrgw|+ Irrgy, — ET —R|= AS

Inputs - Outputs = Change in Storage

Soil-Water Budget
Model

IrrGW R
(Groundwater Pumping) (Recharge to Groundwater)

Groundwater-
Surface-Water Model



Soil-Water Budget Model - Land Use

DWR Crop
Mapping SWBM/model Percent
(acres) (acres) Change

Alfalfa/Grain 10,990 11,189 1.79
Pasture 59,407 60,126 1.2
Native
Vegetation 50,758 55,020 8.06
Barren 3,524 2,896 -19.56
Water 223 119 -60.82
Total 124,902 129,350 3.5
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Soil-Water Budget Model - Land Use

* Are these categories of land use
sufficient for representing
agricultural water usage in the
valley?

e |s this distribution of land use
categories accurate?

 Have there been any significant
land use changes in the valley
since October 1st, 1999?

PRELIMINARY DRAFT

SUBJECT TO REVISION Native Vegetation

ol

Explanation

Simulated Landuse
Bl :italfaiGrain

B carren A 0 1 2 mi

eeeeeeeeeeeeee | Sierra Valley
J g Groundwater
B veter @  Management istric




Soil-Water Budget Model - Water Holding Capacity

Red: generally coarse sandy soils

Orange and light blue: generally silty loams

Dark blue: generally silts and clays

Is this soil distribution consistent with
local knowledge?

PRELIMINARY DRAFT
SUBJECT TO REVISION

Explanation
Water Holding Capacity (cm/cm) || 0.1-0.15 0 1 2mi
- 0-005 0.15-017 I Slerra Valley
- Groundwater
| 0.05-0.1 &

Management District




Soil-Water Budget Model - Irrigation Type

PRELIMINARY DRAFT

SUBJECT TO REVISION

DWR Crop
Mapping SWBM/model
(acres) (acres)

Flood 52,463 53,123 1.25
Wheel Line 1,894 1,940 2.4
Center Pivot 6,612 6,682 1.05
Non-Irrigated 63,933 67,605 5.58
Total 124,902 129,350 3.5

=\ . | Center Pivot

Non-irrigated

Explanation

Irrigation Type [0 Center pivot K 0 1 2 mi
E Flood Non-irrigated I
B Wheel line

4

Sierra Yalley
Groundwater
Management District




Soil-Water Budget Model - Irrigation Type

 Most alfalfa fields appear to use
center pivot irrigation.

 Most pasture fields appear to be
flood irrigated.

Is this distribution of irrigation
methods consistent with local
knowledge?

Are there other irrigation methods
used in the valley?

PRELIMINARY DRAFT

SUBJECT TO REVISION

Non-irrigated

Explanation
Irrigation Type | Center pivot A 0
f Flood Non-irrigated

B Wheel line

Sierra Valley
Groundwater
@  management Distrct




Soil-Water Budget Model - Water Source

PRELIMINARY DRAFT
SUBJECT TO REVISION

Groundwater

DWR Crop

Mapping SWBM/model \fm
(acres) (acres)
Surface-water 53,093 53,760 1.25
Groundwater 7,877 7,984 1.35
Mixed 0 0 0 ‘
Non-Irrigated 63,933 67,605 5.58 A%
Non-irrigated
Total 124,902 129,350 3.5 ‘
g&%&éﬁ ;riar?e ; :S;allg:\::tir K Ol—l—l—‘—|1 " Sierra Valley

B Groundwater Groundwater
Q Manageent District




oil-Water Budget Model - Water Source

PRELIMINARY DRAFT
SUBJECT TO REVISION

Groundwater

T

* Majority of alfalfa appears to be
irrigated using groundwater

e Most pasture appear to be irrigated
with surface-water

Is this distribution of water sources
consistent with local knowledge?

Non-irrigated

Are there any fields that are

sustained primarily by shallow
groundwater (sub-irrigation)? vy e 43

SWBM Water Source [ g, face-water m{::;m

- Groundwater
@  management Distrct




PRELIMINARY DRAFT
SUBJECT TO REVISION

PRELIMINARY DRAFT
SUBJECT TO REVISION
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: assigned with the same
Agricultural Wells groundwater well.
Explanation Explanation
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Soil-Water Budget Model - Agricultural Wells

PRELIMINARY DRAFT
SUBJECT TO REVISION

Are the wells associated with the
GW irrigated fields accurate?

Are any irrigation wells missing?

Are there GW irrigation wells
identified that are no longer used? Colors indicate fields

assigned with the same
groundwater well.

O Well associated with GW irrigated field N 0 1 2 mi
A Sierra Valley
A Groundwater

Managemen District




Soil-Water Budget Model - Preliminary Timing

Kc = Crop Coefficient

Alfalfa Irrigation o . -
(March 25 — August 31) Evapotranspiration (ET) = Potential ET * Crop Coefficient

Alfalfa ET (Constant Kc)
(March 1 - Nov 14)

When does the growing
(March 16 — July 17) season typically begin and
end for each crop type?

Grain Irrigation

Grain ET (Variable Kc)
(March 16 — July 17)

When does irrigation

Pasture Irrigation

(April 15 — October 15) typically start and end for
Pasture ET (Constant Kc) each crop tVPE?
(March 1-November 14)
‘Sb N QQ) N \X{b'\ V.Q*\ %\(b\\'\ 3)(\'\ BS‘\ \:9’\ %QQ’\ S 6\'\ éo\\'\ Q@C—'\ Oe’(:b'\



Soil-Water Budget Model - Irrigation Triggers

(" k" \" k“ k" \" k" \" l" l" !.‘
né‘ n?‘ mﬁ‘ %,“ né‘ né“ mﬁ‘ mﬁ‘ ‘é‘ ‘é‘ mé‘

- ______________FieldCapacity What irrigation triggers do
——————————————————————————— - farmers and ranchers in the
————— > Y- - valley typically use?




Soil-Water Budget Model - Crop Rotation

P P LA LA P LA ' P y g Wi W \b \b V& V& v i
Vo£ Yo Y Vg Vg Ny Yy Ny 200 2 2N AN 2 A A A

'Y

Alfalfa (7 years) Grain Hay (1 year) 8 year rotation

S

What is the typical crop rotation
schedule in the valley?

What crop type is usually rotated in?



Sierra Valley
Groundwater
Q Management District
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