


Compoenents ofi the Watershed-Based Plans

GlS-hased Land Use and' Land Cover Analyses:
= Physical
~ Biological
=Social
—[ECORIEMIC

VWetershed Classification / Prioritization for
» Susceptibility to Water Quality Problems:
~ Metals
~ Sediment
~ Organics
~ Selenium
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Little Colorade [/ San Juan

The Little Colorado River Watershed
area Is approximately 27,051 sguare
miles, covering a little over 19% ofi the
state of Arizona.
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N Little Colorado Watershe

A Land Ownership
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N Little Colorado Watershed

Topography
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N Little Colorado Watershed
Slope Classes

Legend
B Main cities Slope classes
State bardelne | Less than 5%

pagittucs [ 5-15%
B oo than 15

ARIZONA

0 510 20 30

MEW MEXICO

40
Mibas

[ - Darairy o s

-1

parcan Faasmech C
n.-.:-.-. [ -

[——
Pascaaicore Link sl Trasarverss Muncamor Propiian wnd
[y Dk TR,

Hortmwal Ut Sl

ﬁI—J Trpaivers \.l'ﬂ'-'IFr-'H M'I. m Bty Beeane and fe

i
[mur b 3 Sp W ET: A lCnrbrl:lh mww

vl I Fowrs Porrs, Rl
Pasmars Techwedagy Grnam. The Uniwrsiny of deirsna, May 2900
L A B

PR R R L
ENEERERRNENRENE

HERC - Unsatety of Arzore Coopesalss Exlnaon n |.||l'||lnl'|:
with e Arznre Depeient of Evannments | ity W

O iy Diwmion snd Be Water Rancuroan Remen ch Cantse

Dutm B reas. Baeiwaest Fogioral Oap Aredpses Frosed
Frojectinn Universal Trarmsems Wacas P ection s

G filw Synidiim. Tofw 17 e Arearcan Dales 1953,
Horizoaial L ek

Ealzgpmite Compoedor ty lvar Pura Badance: Bescuize
Toctriogn Qo The Unksesioy of Brizomd, Wanch 3308

LMW Cerakoppe 200 9 o




N Little Colorado Watershed N Little Colorado Watershed,
A Vegetation
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N Little Colorado Watershed
Population Density 1990
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N Little Colorado Watershed
Population Density 2000
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N Little Colorado Watershed l
A Population Density Change

1990-200 '

ESRI 2006
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Presentation”
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GlS-Based Hydroelogic Modeling

Sedimenuyield - Auiomated Geospatial Watershed
Assessment ool (AGWA) /- SWAT
RUSLE/SEDMOD

¥

VIetalsSE=sSeaimentyield = mine site preximity
*pased Land Use Analysis

Selenium - GIS-based Land Use Analysis

Fuzzy Logic Methodology




Automated Geospatial Watershed Assessment - AGWA

Land Cover
Forest

Oak Woodlan
Mesquite WEUt
Grasslands
Desertscrub
Riparian
Agriculture
Urban

Water

Barren / Clouds

Advanced Resource Technology — AR Lah'= GIS Watershied, Moedeling




Inputs: Digital Elevation
Models (DEMs), flow
direction and flow
accumulation grids.

Delineate and discretize the
watershed, using a user-
specified outlet and
contributing source area,

Parameterize the
watershed for soils and
land cover to determine
model parameters.

Generate precipitation files

Run the model and view
results.

Automated Geospatial
Watershed Assessment
Tool (AGWA)

» Extension for ArcView: 3.x

 Runs two runoff/erosion models:
KINEROS2 & SWAT

» Model simulations identify.
subwatershed areas vulnerable
to Increased sedimentation and
erosion due to soil'and slope
conditions as well as land use
practices across the watershed-




Sediment

« ADEQ Sediment or Turbidity data

» GIS analysis for human use
Urbanization

» GIS analysis of Land ewnership
FMV =0 if (% State + private <= 10)

FMV = (% State + private — 10) / 15
FMV = 1 if (% State + private >= 25)

» Calc & Classify Runoff & Eresion
« AGWA [/ SWAT

Railroad Wash-Upper
Gila River

 Final ranking using Weighted
Combination method of Fuzzy Vallov
LLogic for each subwatershed Centerfire Creek-San

Francisco River

Gila River

Pueblo Creek-San
Francisco River




I Little Colorado Watershed
A 303

d Impaired Streams II
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Subwater shed

Nutrioso Creek Subwatershed

HUC 1502000101

Combined Classification for Risk of I mpairment:
-Metals: Low

- Sediment: Extreme due to exceedances at Nutrioso Creek;

- Organics: High due to insufficient data at McKay Reservoir
- Selenium: Low

Water Quality Data:

Surface Water body Sampling and Assessment Status ,

Nutrioso Creek from
headwatersto Picnic Creek
ADEQ ID: 15020001-017
One sampling site at this
surface waterbody.

- Metals: Arsenic (td4); barium (td4); beryllium
(td4); thorium (td4); antimony (td4); mercury (td4);
cadmium (td4); chromium (td4); copper (td4); lead
(td4); nickel (td4); silver (td4); zinc (td4); magnesium
(4); fluoride(4); boron (4);

- Sediment: Total dissolved solids (4) and turbidity
4

- Organics: E. cali (4);

- Selenium: selenium (4);

Sampling

Parameters exceeding standards: Turbidity (1/1).
Currently assessed as “ Impaired”.

Surface Waterbody risk classification:

-Metals: Low

- Sediment: Moderate due to insufficient data

- Organics: Extreme due to exceedance

- Selenium: Low
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A Soil Erodibility
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RUSLE Soil Loss

Little Colorado Watershec I
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Fuzzy Membership functions - transform

Table 1 - Risk

Reach Downstream WS

vulnerability /impairment metrics into Fuzzy Condition ~ Condition
Membership Values (FMV) Extreme N/A

Table 2 - Sediment FMV

Subwater shed Name

Railroad Wash-Upper Gila River
Apache Creek-Upper Gila River
Animas Valley

Centerfire Creek-San Francisco

River

Upper BlueRiver
Pueblo Creek-San Francisco River

High Extreme
High High

M oder ate
High /Low

M oder ate Extreme
M oder ate High

M oderate M oderate
M oderate Low

L ow N/A

Justification

Classified as moderaterisk, drainsinto Apache
Creek subwater shed that is classified as high risk.

Classified as high risk, drainsinto Yuma Wash
subwater shed that is classified as high risk.

Classified as moderate risk (no data), and is along the
Arizona-New Mexico state line.

Classified as moderaterisk (limited data), drainsinto
New M exico.

Classified as moderaterisk, drainsinto Yuma Wash
that is classified ashigh risk.

Classified as moderaterisk (no data).




Sediments

Rio De Flag Subwatershed

in the Flagstaff area, '
) : ved

for sediment pollution derive
from land use — increased
urbanization
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Metals

» Assume sediment from abandoned mine
Sites contains elevated levels oft heavy metals

» Calculate & Classify Sediment Yield
« RUSLE / SEDMOD
Arclnfo \Workstation

« ADEQ Water Quality Data

» GIS analysis to rank subwatershed based on
number of mines Iin subwatershed & near streams

» Final ranking using Weighted Combination method
ofi Fuzzy Logic for each subwatershed

#Mines/
Subwalershed

Centerfire Creek-San Francisco
River
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Little Colorado Watershed N Little Colorado Watershec
Mine Types A Mine Status
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by Little Colorado Watershec

Fuzzy Weighted for Met: __
‘ ' Metals

ARIZONA NEW MEXICO

Carnero Creek Subwatershed —
Little Colorado River Headwaters
Subwatershed,

for metals pollution.
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Organics

« ADEQ Water Quality Data for
Nitrogen, pH, E. coli;, DO

» GIS Analysis of Land Use
» Grazing

» GIS Analysis of Human Use
» Subwatershed and near
riparian area

» Final ranking using Weighted
Combination method of Fuzzy
Logic for each subwatershed

M Little Colorado 'r"-'atershﬁll:_

| Land Cover ./




Organics,
and Nutrients!

Lower Silver Creek Subwatershed,
for organics pollution due to

failing septic systems,

lawn amendments,

and livestock grazing.
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Selenium

« ADEQ Water Quality Data

* GIS Analysis of Land Use } L Coucade Yitaes
o Agriculture '

 Final ranking using
Weighted Combination
method of Fuzzy Logic for
each subwatershed

FMY for Agricultural
Lanils

Subwatershed Name
Railroad Wash-Upper Gila River
Apache Creek-Upper Gila River
Animas Valley
enterfire Creek-San Francisco River
Tpper Blue River
Pueblo Creek-San Francisco River
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iy Little Colorado Watershed

Fuzzy Weighted

for Se —
Selenium ’ ;
» s

¢ ; ARIZONA M Eh ME}gg
Tonahakaad Wash Subwatershed A

Lower Little Colorade River —
Subwatershed, for selenium due
to elevated naturally

occurring selenium.

..not a land use concern.
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