2st Management Practices to Improve Grou
ater Quality: Implementation Efforts in Idc
and Beyond
esented to Idaho Nitrate Symposiu
Twin Falls, Idaho
December 4, 2014
Carolyn Fi

2014 IDAHO NITRATE PRIORITY AREAS
25% of Sites. samplac are reater than or equal to 5 mo/L Nitrate,
which is 1/2 the masimum contaminant level for drinking water

PRIORITY RANKING

Legend

¥  DEQ Reglonal Office|

12/24/2014



Agriculture: ”

A foundation for Idaho’s economy
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Comparison of Idaho & Neighboring States’
Agricultural Production for 2011

Montana
Idaho

Washington

Oregon
Wyoming
Utah

Nevada

Principal
Crops:
acres
harvested

8,489,000
4,219,000
3,685,000
2,200,000
1,483,000
1,014,000
470,000

Potatoes
acres

11,500
319,000
160,000

39,900

Corn
(grain
and
silage)
acres
74,000
345,000
195,000
82,000
95,000
84,000
8,000

Pounds
of milk
produced

5,360,000
1,412,000
2,345,000
982,000
130,000
144,000
12,000

288 million
13 billion
6 billion
2 billion

123 million
2 billion

666 million
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Protecting Ground Water Through Best
Management Practices (BMPs)

ater Quality and Quantity Resource Concerns
Degraded ground water
Aquifer Overdraft & its Effect on Surface Water

0 % of irrigated area of the U.S. is supplied by
er pumped in excess of recharge (Tilman, 2

A Economic Research
ice

Reducing Agricultm*'
Nitrogen Footprint: SR
Are New Policy Approaches Needed?

Marc Ribaudo, mribaudo@ers.usda.gov

g 73% of nitrous
84% of
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w can the agricultural commu
voluntarily
ress the nitrate probl

ID Soil & Water Conservation Commission 193088
Map Showing Nitrate Priority Areas
& Groundwater Improvement
Implementation Projects
Legend
[ Nitrate Priority Areas (2008)
[ counties
|| Allimplementation Projects

0 25 50 100 150
e e 115
August 2010 t

Figure 1




Each Nitrate Priority Area (NPA) is Unique
shton/Drummond NPA
Well-drained soils and fractured bedrock
Shallow aquifers
igh winter precipitation
ried mineralization rates of soils

nd agricultural-related holding ponds may cha
und water flow directions

aquifer is susceptible to |
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Ashton Ground Water
Protection 319 Project

onsored by Yellowston
nservation Distri

Why this area?

| drained soils
red bedrock
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High Winter
Precipitatio
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History of Project

Project Began in 2001

nagement Practices (BMP
ed:

Acres with Nutrient Management
Amount (acre




ers using Nutrient Management reduced th
en application by an average of 14 pound
r 18%.

| Pounds of Nitrogen Not Applied:

21939~

er Implementation Projects — Ashton/Rexburg A
1iton Ground Water Protection Phase Il
orrect soil pH with variable rate application c
ear project started in 2010
ms participated, involving 19,693 a
over Crop Project to address
icipating, involving 48
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Burley/Marsh Creek 319 and WQPA

Ground Water Project
pject began in 2006 and concluded in

ers who operate approxi
ed in nutrient

Ri9308
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BurleyMarsh Creek Nutrient Managment Project
West Cassia Soil & Water Conservation Dis

S AN Y

Project Objectives

e nitrate leaching below the active
e by implementing nutrient an
ater management with c
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Criteria for Good Nitrogen Management
Practices, aka The 4 R’s

e — apply only the amount the crop n

e — apply the appropriate fertiliz
being grown

Nutrient Management Goals

imize crop yield and quality while mini
ient and water inputs

rovide acceptable crop yield

12



Operational Nutrient Management
pring soil sample to 2-ft depth (119 fields)

ut soil test results and other information into
Nutrient Management Spreadsheet

rotation (previous & current crop)
t crop yield goal
ctices (influence N mineraliz

Burley / Marsh Creek 2010 Potato Yield

12/24/2014
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Burley / Marsh Creek Small Grain
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2010 Overview

st soil N levels in the fall were lower or eq
g levels. Exceptions:

toes where N above Ul recomme

2010 Overview Cont.

Il crops, N added in excess of program
mendations either maintained or red
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Irrigation Water
Management

sing gypsum
ock soil
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Laminated sheets Watermark Readings (7/03)
Wlth soil texture' Light-Textured Silt Loam (1.97 in/ft):

(Potatoes, Mint, Onions, Dry Beans)
H 0 Saturated soil
Water hOIdlng 0-10  Leaching Possible

g 10-25  Best Crop Growth
apacity, and crop S s S

formation were

N i Percent Water- Inches to Inches to
ced inside each Available mark refill | fi refill | ft

Soil Water Reading of soil of sail
col Iector' cbars pivot or hand or
linear wheel line

100 10 0 0

85 15 0.37 0.42

80 | 0.49 0.56

75 20 0.62 0.70

70 22 0.74 0.84

65 25 0.86 0.98

60 30 0.98 1.13

55 35 1.11 1.27

50 40 1.23 1.41

40 62 1.48 1.69

30 119 172 1.97

Howard Neibling - University of Idaho
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Pivot

Station 4 - Malt Barley - Pivot - Portnif Silt Loam

8883838888588833888853o0

Wheeline

STATION 1 - BARLEY - SANDY LOAM

DATE
: SE R s nana s Ra iR EasasE 8555555585853 58555050030858 8 annnanrneRRRRRRRRI LYY

CENTIBARS
g

BEST CROP GROWTH BEST CROP GROWTH

—"51-12 ——"S2-24 "$3-36 ==="54-12 — "S5-24 ——"S6-48 —— "TEMP (F) @12
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Gravity

STATION 2 - ALFALFA - LOAM - GRAVITY IRRIGATION

DATE
offffffﬁffﬁf@ffﬁffﬁfffffﬁfff$

10

AN 0 Nk
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© v
60
£
4 80
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wo L— -— = — — — -
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Irrigation Water Management
ative/additional methods to soil moisture met

“Check Book” Method of Irrigation Scheduli
rd crop water use using AgriMet or similar data

igation applications
oil water levels, analogous

kin
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PA
A&B Irrigation District Well
Closure Project
*63 Injection Wells Closed
*Ag Drains Removed

County Boundaries
[ st By
[ Aqueers

KRIG GENERATED
AREA, 2007
2007 DEQ REGION
DELINEATION

[ 201 toraerens

Nitrate mg/L
<200

— Major Rivers
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Bliss Groundwater Improvement 319 Project

il Testing

loisture Monitoring
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Southwest Idaho Soil Conservation Districts
RCS Previous & On-Going Ground Water Proj

edale/Marsing 319 - 2266 acres Nutrient
ion Water Management

uneau 319 - 8178 acres

eiser River SCD Groundwater Improveme

319 Projects
s grown include onions, sugar beets, p
s, wheat, and barley

t Management (soil sampling &
tes accordingly) 35 ac-test

ation system
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er SCD Wetland Project on the Lower B
‘Weiser River Soil Conservat District
Project Load Reductions to date

Weiser Flat Water Quality Demonstration Project-Phase | (2003-2006)
Nitrogen reduced by 37,699 pounds

- Phosphorus reduced by 405 pounds
Sediment reduced by 180 tons

Weiser Flat ity D
- Nitrogen reduced by 7,830 pounds

Discharge

~Total Phosphorus reduced by 1.045 tons/year

Cove Creek Wetland Project (2012-2016)
“Estimated sediment reduction is 724 tons/year

Estimated nitrogen reduction is 1931 pounds/year

014-2016)

Estimated sediment reduction s 1452 tons/year
- Estimated phosphorus reduction is 4.2 tons/year
| |- Estimated nitrogen reduction is 3.3 tons/year
|

i i Wetlar j 2014-2016)
Estimated sediment reduction is 871 tons/year
Estimated phosphorus reduction is 2.5 tons/year
- Estimated nitrogen reduction is 2.0 tons/year

Weiser Irrigati d Gate it

- Estimated sediment reduction is 2057 tons/year
Estimated phosphorus reduction is 8.1 tons/year

- Estimated nitrogen reduction is 20.5 tons/year

TOTAL REDUCTIONS
Phosphorus: 16.57 tons  Sediment: 5,854 tons  Nitrogen: 49.53 tons.
***Wetland & head gate reductions are per year*** +
March 31,2014,

Weiser River
Soil Conservation District

1847 East 0t Street, Weiser, ID 83672
(208)548-4250

vicki lukehart@id nacdnet net
http://weisemiverscd.weebly.com

mas Groundwater Improvement 319 Proj

Ps implemented on 7423 acres

ient Management, including split
ations of fertilizer

ding/No till practice has re
tons/ac/yr to 1 ton

23



On-going & New Ground Water Projects

Cassia, East Cassia, Minidoka, Balanced Rock,
nd Snake River SWCDs were awarded Coop
ation Partnership Initiative (CCPI) grants
plement high intensity nutrient ma

nd irrigation water managem

N efficiency decreasing

80

Nitrogen efficiency of cereal production &
(megatonnes cereal/megatonnes fertilizer)

Tilman et al, 2002

12/24/2014
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Using EC Mapping to Generate
Soil type grouping

B ¥
5 ¥

Electrical Conductivity Mapping Tool

Control panel Carrying handels

Ex. Receiver

H, Reinforced
1 magnetic field

H +H,

"-"Hﬁ Induced secondary
" magnetic field
magnetic field Current loops in the
ground created by Hp

25
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Deep EC Peints

A HyGround”
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Soil Type

Grower: Pagl Deanch
Farm: Unknown

Peis: 3
Arenc 3104 ac

419 %)

Decer fine sandy

{155 a)(531%)
1450 %)

Ao loam, 0102 percent siopes (130 a2 )

oam, 0102 percert siopes

w Wodshow sandy keam, 010 2 percent slopes
(1 8as 3%

225-345(01 & ) (202 %)
347-412{13100){422%)
413.633 (80 )[286%

Fiels Boundary
Deep EC Polygens mSimeter

19.3-321{11.83¢) (380 %)
322-305({t42ac) (459 %)
6-519{60a:)(182

12/24/2014
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Cover Crop Demonstration Project

he Twin Falls Soil and Water Conservation
District is partnering with the University of
Idaho Cooperative Extension Service on a
two-year cover crop demonstration project.

The project consists of eight satellite sites that
range in size from 2 acres to 15 acres. These
sites are Jocated across the Magic Valley to
capture different soil types, elevations, climate
and management systems. Cooperators were
asked to use their own equipment to plant,
most chose to follow a spring grain crop to
get the cover crop planted as early as possible.
Some chose to plant at a heavier rate to utilize
the cover crop as a winter feed for cattle or
sheep; some chose to plant at a lighter rate.

solely for the wind erosion or soil health bene-

fits. Species in the mix include radish, turnips,
four kinds of pea, red clover, triticale, winter
wheat and vetch.

Cassia County — 1 site
Jerome County — 2 sites
Lincoln County — 2 sites
Minidoka County — 1 site
‘Twin Falls County — 2 sites

There is also a main site in Twin Falls County
where more replicated strips are providing
more information about soil tilth, grazing
benefits and tillage methods.

Because this is the first fall, we don't have a
lot of data. Forage samples were taken on the
sites where cooperators planned to graze.
‘Those numbers haven't been crunched yet.

Site on the Salmon Tract that was planted in mid-August and
received less than 2 inches of water. The cover crop mix was
planted at approximately 40 pounds per acre with o no-il dril

Site in western Fwin Falls County that was planted in mic-August
at the rate of 150 pounds per acre with the intention of being
grazed. Seed was broadcast with fertilzer as a carier. This site
was well irrigated.

This is the main site
near Kimberly. Replicat-
ed strips were planted
using both conventional
and no-till drifls. The site
did not receive: con
sistent irrigation and
production suffered,
with plots ranging from
one-third to [ ton of
dry matter per acre.

This site s located in southern Jerome County. It was
planted in mid-August with a no-till drill and received
about 6 inches of imigation water. [t will be grazed.

This site is near Malta. Seed was planted with o no-till deil
at 1 50 pounds per acre on Aug. 3, 201 3 and received about
10 inches of irrigation water. This field has been no-tilled for
approximately 5 years and was very meliow. You can see a
worm casing on the soll surface in the photo below.

The cooperator plans to graze sheep on the cover crop this fall
and then will green chop it next June, followed by sudangrass.

Summary of BMPs to address elevated nitrates

Nutrient management & precision ag

Irrigation water management, including VFDs

Convert to sprinkler, surge, or drip irrigation to
inimize the risk of leaching nitrates

ply lime to increase pH in acidic soils

are of the importance of good well
tion and maintenance and se
see ISDA Home*A¥*

12/24/2014
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SOIL & WATER
CONSERVATION COMMISSION

Resource Conservation & Range
Development Loan Program

The Conservation Commission invites
landowners to apply for low-interest loans to
install conservation measures on private
property. Eligible projects address soil and
water issues, like improving riparian areas or
enhancing fish and wildlife habitat.

A partial list of eligible projects includes:

« Irrigation equipment

+ No-till drills

« Animal feeding operation improvements
» Livestock fencing

« Stream bank protection

P

Currently, there is a single loan limit of
$200,000 and $300,000 maximum for any
individual borrower. Loan rates are:

+ 2.5% for a 1- to 7-year term
« 3% for an 8- to 12-year term
« 3.5% for a 13- to 15-year term

L L T )

12/24/2014
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Using a no till/direct seed drill helps conserve water
and improve soil tilth, thus decreasing the likelihood
of nutrients leaching into the groundwater.

- ) VN
g T TSRS N A S

]

AN gl i
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Soil Health: What is It?

The continued capacity of the soil to
function as a vital living ecosystem that
ustains plants, animals, and humans

utrient cycling
r (infiltration & avai

12/24/2014
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Soil Health
Planning Principles

Manage more by Disturbing Soil Less

Use Diversity of Plants to add diversity to So
icro-organisms
w Living Roots Throughout the year
e Soil Covered as Much as Po

Interstate 15 Near Roberts/Osgood Area
(Northwest of Idaho Falls).

Freeway was closed because of blowing dust.
Picture taken 4/22/2014.

12/24/2014
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November 29,

White House unleashes robotic Swiss voters reject )

dogs _fi its holiday t e ——

) ‘ ——— Earthquakes Rattle ¢ 9 vehlcles
Fracking Ban Starts rea Ctlon cr

" UPDATE: 'Big Wave of

Bomb Threat on fligl to zero v
Angelina Jolie's 'UNBROKEN' Joins NY¥C...
Oscar Race...

4.2 m inVDlVEd in Cr

Wireless Implant Elj
Bird Bomb: Afghan Police Kill Di 1 s
Bird Bearing Antenna, _—
Explosives... HealthCare.gov's mar
businesses gets off

Justices weigh limits of free E
speech over Internet... Boehner Faces the F.
Down with rap?

Vietnam detains blogger for 'bad’

CARR: BUYOUTS AND HEARTBREAK AT
THE TIMES...

Hurricane-force wind knocks out
windows, power in Wyoming...

Meteorologists: Cu weather
claims are all wet...

Outreach and Education
ater Fairs/Free Water Testing
)chures, Placemats

12/24/2014
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Completed Ground Water
Management Plans in Idah
(and year completed):
Ada County 2010
Bliss NPA 2007
Lower Boise/Canyon Count
2005
Bruneau/Grand View 20
S Camas Prairie NPA 20
Groun(l(\::ts: (()(1)1::::: Cassia county 200
Management Plan Elmore Cou nty
June 2004 Gem County
Minidoka

This plan meets the requirement set forth in
Policy PM00-04 to address the Burley/Marsh

Creek area of concern.
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