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Watershed Management

 Water quality (environmental)

— Sediment
— Nutrients
— Pesticides
— Pathogens

Economic Criteria

— Cost

— Benefits

Institutional Criteria

]



Nonpoint Source Pollution Control

 Implementation of conservation practices / BMPs

— Prevent or minimize pollution rather than retrospectively
respond to it.

e Current Approaches
— Cost-sharing

— Targeting




Overall Goal

 Develop a decision support system to
— Establish baseline conditions for a field/watershed

— Assessment: costs and environmental benefits of a given
set of management actions

— Planning: scenario analysis and system optimization for
developing sound resource management alternatives
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Integrated Modeling & Optimization
System for Watershed Management
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Normalized Pollutant Loads

Watershed Planning:
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eRAMS: Participatory GIS

e Facilitate collection, organization and sharing of
geospatial data
— Identify problems
— Determine stakeholders’ objectives, preferences and values
— Location and type of practices




eRAMS: Participatory GIS

e Facilitate automation of complex modeling and
system analysis processes

— Conservation assessment and planning: natural resource
models, e.g.,, APEX /SWAT and MODFLOW

— Plug-in applications for diverse set of problems
— “Decentralized” group of users




Technology Drivers

* No specific hardware or software requirements
— Reduce training requirements
— Eliminating the collection of duplicate data across agencies
— Reduce long-term development and maintenance costs
— Mobile system accessible, end-to-end, on the web

 Compatibility with existing databases/GIS
technologies

— Take advantage of readily available data




Technology Drivers

e Benefit from Google products and other commonly-
used internet technologies
— Common “look and feel” interface
— High resolution aerial photos, etc.

 Compatibility with long-term vision of institutions
involved with management of natural resources

 Working across scales: field to watershed




D emviommental Risk Avement & 3,

Management System (eRAMS)

User

(www Browser)
st

-

| b
iy

@ 2 Spatial Extent eRAMS Web Portal
e equipped with
NRCS ,USGS, NWS Google Zoom & Maps /
Data Resources High Resolution Aerial Photos
Metadata /
Data

User Upload Data

Location/Attribute of BMPs

za | Digitization |
Storage  Standardization i

Resource Module

S Digitize Field Boundary i
(Jr@s : s
¥, i Field
s Specify Watershed Outlet(s) .
Watershed Delineation /

Model Input Creation E Watershed
weele oo R 1

Field Watershed Optimization
Scale Scale

AP EX SWAT - : Scenario Anal.

Visualization

&
eRAMS Architecture for Conservation Planning and Assessment




cd

Management System (eRAMS)

User

(www Browser)

> WWWw.erams.com

I'-ﬁi

Spatial Extent eRAMS Web Portal
& 2

equipped with
NRCS ,USGS, NWS Google Zoom & Maps/

Data Resources High Resolution Aerial Photos
Metadata /

Data

‘ User Upload Data

Storage Standardization
Resource Module

Identification

— What relevant data are available? Semantically rich ymetadata
— CLIPS, SWEET, GeoSemantic

Extraction /Transformation: different sources, different formats and scales




\ Management System (eRAMS) 4

User

(www Browser)
> ; WWW.erams.com
3
| Len®
L

!

& % i Spatial Extent eRAMS Web Portal
- : equipped with
NRCS ,USGS, NWS Google Zoom & Maps /
Data Resources High Resolution Aerial Photos
Metadata /
Data

User Upload Data

Location/Attribute of BMPs

[ o
| Digitization |
H 1 e
Storage  Standardization ik

Resource Module

: Digitize Field Boundary

_ Field
. Specify Watershed Outlet(s)
Watershed Delineation /

Model Input Creation i Watershed .
megue = == ____ _ __ .\ .. . . ____ 1

AP EX SWAT : Scenario Anal.

= —
Field Watershed i b 4 i Optimization
| e |
Scale Scale [ !

Diievice Compuiing i i i e e e e e

Visualization

-
eRAMS Architecture for Conservation Planning and Assessment




\ Management System (eRAMS) 4

Storage Digitization
Resource

i R Assessment .
Digitize Field Boundary

Specify Watershed Outlet(s)

P
.."FJT"‘
d

Watershed Delineation /
Model Input Creation
Module e e e e e e e

APEX SWAT e

Field Watershed
Scale Scale

Representation of Practices

Assessment Module: Costs and Environmental Benefits




Storage
Resource

_-r"r-.
I-J _-"JT'.

Watershed Delineation /
Model Input Creation
Module

APEX SWAT|
e wemo 2

Distributed Computing

Visualization

Planning Module: Scenario Analysis / Optimization




m e x ol I|:||http:,l'll'www.eramsinfo.cumll'eramsll' '{:‘ - |'g:l'|G00gle )T' - & ﬂ r.'a

J |:] eRAMS - Environmental Risk Assess... | - [

= LY Horme | Sign In | Help
¢ eRAMS | Custom Search Search
& share your geographic perspective . . .

Map ResoLrce Center My Account GroLups Contact Us

What is eRAMS?

a participatory web-hased Geographical Information
System (GIS) that facilitates:

® collection, organization and sharing
location based information

® inteqgration of data with complex modeling
and decision support systems

Why eRAMS?

The eRAMS technology provides an easy o u
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resources. Read More
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Unit Cost ($/unit):

50 [ha |

Photo courtesy of NRCS
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No Till

(Residue and tillage management no till/ strip till/ direct seed

DESCRIFTION

No till agriculture involves the amount,
orientation and distribution of crop and
other plant residue on the soil surface year
round while limiting soil-disturbing activities
to only those necessary to place nutrients,
condition residue and plant crops.

No-Till reduces sheet and rill and wind
erpsion.  The practice works to improve soil
organic matter content, Reduce COs losses
from the soil. Reduce soill particulate
emissions. Inarease plant-availzble
moisture, Provide food and escape cover
for wildlife,

LISDA-NACS, 2000, Alrfora’ Conssnaton Fractcs Standsrds
hizp: e, e, Leicda, gavRechnicaly standardsnhen, heml

Photo Courtesy LISDA-NRCS Online Photo Gallery

POLLUTANT REMOVAL

Pesticides= moderate to substantial
Nutrients and Organics= Slight

Suspended Sediment= Slight to Training

substantial

Salinity= Slight

Heavy Metal= Slight LANDUSE APPLICATION=
Temperature= Not Applicable Cropland, Pasture
Pathogens= Slight

Diiagram Courtesy of Farm Industry News: ¢/ Faarmni
IMPLEMENTATION REQUIREMENTS

Cost
Operation and Maintenance

(farming shriptill teamwor/

4]

Enable

-

Curve No. Unit Reduction:

2

old Tillage Type:

generic fall plowing npereﬂ
generic spring plowing of
generic conservation tilla
generic no-till mixing
DUCKFOOT CULTIVATOR
FIELD CULTIVATOR GE15FT
FIELD CULTIVATOR LT15FT
FURROW-OUT CULTIVATOR
MARKER (CULTIVATOR)
ROLLING CULTIVATOR GEIﬂ

New Tillage Type:

generic fall plowing uperaﬂ
generic spring plowing of
generic conservation tilla
generic no-till mixing
DUCKFOOT CULTIVATOR
FIELD CULTIVATOR GE15F1
FIELD CULTIVATOR LT15FT
FURROW-OUT CULTIVATOR
MARKER {CULTIVATOR)
ROLLING CULTIVATOR GEIﬂ

Percent Cover:

[0 [kg/ha x|

Unit Cost {3 /unit):

|so [ha =]

Photo courtesy of HRCS
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harne location city species|capacity|Dist (m)

Horton Feedlots, Inc. - Wellington 5100 East County Road 70 Eaton Beef [18000 [205.052628067)

I & J Dairy 3400 East Highway B0 Loveland  |Dairy  [2500  [F03.57542997

Heifer Authority, LLC 025 East County Road 82 Greeley  |Dairy  [f000  [1633.0365579

Pickert Dairy, LLT 19504 Weld County Road 5 Eerthoud  |Dairy  [1000 283018033705

rdile High Dairy, LLC 15333 Weld County Road 5 Longmant Dairy 1940 [B023 29511543

Dyecrest Dairy, LLC 1137 Morth County Road 1 Fort CallingDairy 3100 [3111.07033936

Longs Peak Dairy - Johnstown 749 WCR 42, Johnstown 80534 Hohnstown Dairy 350 [3141.85075471

Second Wind Dairy 24204 Weld County Road 13, Loveland, CO, 80537 |Loveland  |Dairy 1560  [3205.36950905

La Luna Dairy PO003 Morth County Road 9 ellington [Dairy  [P260 320910152004

hdountain “iew Farm, LLC BE75 Morth County Road 9 Loveland  |Dairy  B500 323322287331

kraft Livestock, LLC 2624 East Douglas Road Fort CollingDairy 2200 3793 537675614

Wurara Organic Dairy - Platteville 358 State Highway 66 Platteville |Dairy  [1500  B425.89342917) g
Cactus Hill Ranch Caompany, Inc. 38990 Highway 257 Fort Caolling|Sheep [F5000  F295.59077319)

T Dairy LLC 7678 WWeld County Road 17 Fort LuptonDairy  [2500  [7954.3547 1904 =
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Economic Conservation Practice Placement to Reduce Atrazine Concentration Levels in the Wildcat Creek Watershed

Wildcat Creek Watershed Objective: reduction of atrazine loads into the Kokomo reservoir by 10% (Concentration reduction target from average 3.31 pg/L to 3.0 pg/L, EPA MCL).

P AT PP Y
«  Solutions (Final Generation) | E

1203

@
=1
L.

Net Cost ($'ha)
]
L

-
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Finding a balance between cost and
environmental improvements.

This recommendation on where to target con-
servation implementation (provided in the map
to the right) is based on the above cost /
benefit placement. As demonstrated by the
curve, reducing pesticide concentration gener-
ally requires the increased cost of conserva-
tion practices installation. Choosing how to
address water quality concerns is a unique
decision for each community, and can be af-
fected by a water quality improvement goal, or
the budgetary resources available.

Cost Breakdown of Recommendation

Practice Cost ($)

Pesticide Management

Filter Strips

Residue Management

Tillage— No Till

TOTAL COST ($) |$ XXXX.XX

Targeted Conservation Practice Influences on Water Quality

Practice Influence
Pesticide Management Reduces application rates, etc.
Filter Strips Filters surface

Residue Management/No Till Reduces erosion

@ Monitoring Stations
== Stream Network

[ | Subbasins

Estimated Benefit(s) Across Watershed
XXX ug/L
XXX ug/L
XXX ug/L

Atrazine Concentrations
and Targets

[ Pesticide Management Locations

Source of Pollutant
in Drinking Water
Runoff from herbi-
cide used on row
crops Baselifie Pf

Maximum Contami-
nant Level (MCL)
0.003 milligrams per
Liter (mg/L) or 3
parts per billion (ppb)

Maximum Contami-
nant Level Goal
(MCLG)

0.003 mg/L or 3 ppb

Health Effects

Some people who drink water
containing atrazine in excess
of the MCL over many years
could experience problems
with their cardiovascular sys-
tem or reproductive difficulties.

More information
http://epa.goviogwdw/
contaminants/
basicinformation/
atrazine.html#one
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