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Water Quality Problems in Arizona

Arizona Department of Environmental Quality (ADEQ)
has about 124 lakes and stream reaches listed as
“impaired”.

More then $12,000,000 in grants since 2000.

Grant projects have resulted in delisting one part of
one impaired stream (Nutrioso Creek).

What has ADEQ been buying?



ADEQ Targeted
Woatershed Grant Program

The obijective of this grant program is to focus on-the-
ground Water Quality Improvement Grants on priority
projects, so that in the near future an impaired water
will meet water quality standards.

Targeted plans will be developed for watershed
drainage areas contributing pollutant loadings causing
impairments.



Granite Creek Watershed

Data Sources: Anizona Land Information Service (ALRIS 2006). USGS {USGS 2006)
Projection: Universal Transverse Mercator Zone 12, North American Datum 1983, Hnnz»om!l.fmuM ters
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1 Pollutants of
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Oak Creek Watershed
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Data Sources: Arizona Land Information Service (ALRIS 2006), USGS (USGS 2006)
Projection: Universal Transverse Mercator Zone 12, North American Datum 1983, Horizontal Units Meters
Cartographic Composition by E. Westfall, WRRC, The University of Arizona, September 2, 2008 - OakCreek_ADEQrefMap.mxd
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San Francisco River Watershed
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San Francisco River
drainage areaq,
primary for the Blue
River to Limestone
Gulch, near Clifton.

Pollutant of concern:
E.coli bacteria.



CONTAMINATION OF SURFACE
WATER WITH PATHOGENS

Wastewater Recreation Wildlife




Where does UA fit in¢

ADEQ’s Grant Program has contracted with the
University of Arizona’s Cooperative Extension to
provide technical support and training opportunities.

The NEMO program in cooperation with UA
Cooperative Extension faculty, staff, and the MWS
program will provide technical support in the
development of watershed based plans, as well as

, , and information
concerning applicable
(BMPs), volunteer and community , and water

quality testing relating to



New Acronymsl!!

WIPs

Watershed Improvement Plans
A tool (a whip) for directing movement and getting results

WICs

Woatershed Improvement Council or Coalition

The team to shed light on the problems, establish priorities, and make
decisions.

Boots-on-the-Ground

Walking the watershed to document key sites and critical
issues.



WIP Grants

]
-1 Phase | -1 Phase |l
Learn about the Initial phase of
impairment implementing

improvement and
education projects

Establish a WIC

|dentify critical sites in
the watershed

|dentify best remedies

Write up WIP
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Arizona NEMO:

Watershed-Based Plans
I =

1 GlS-based hydrologic
watershed modeling

- AGWA - Automated
Geospatial Watershed
Assessment

7 Fuzzy Logic — Risk
assessment for pollutant
groups located in
subwatersheds



Land Cover

Land Cover
Forest
Oak Woodland
Mesquite Wod
Grasslands
Desertscrub
Riparian

Agriculture
Urban

Water

Barren / Clouds

Elevation

Soil Type



Inputs: Digital Elevation N
Models (DEMs), flow direction AU"O mqied Geo spa ha I

and flow accumulation grids. Wq ters hed Assessmenf TQOI
(AGWA)

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

e Extension for ArcView 9.x

* Runs two runoff /erosion models:
Parameterize the watershed for

soils and land cover to KlNEROS2 & SWAT

determine model parameters.

* Model simulations identify
subwatershed areas vulnerable
to increased sedimentation and

Generate precipitation files

erosion due to soil and slope

conditions as well as land use
practices across the watershed.

Run the model and view
results.

www.tucson.ars.ag.gov/agwa




Pollutant Modeling

7 ADEQ Woater Quality Data for Nitrogen, pH, E.coli,
DO

o GIS Analysis of Land Use
Agriculture

Range land

7 GIS Analysis of Human Use
Urban

Exurban

Recently Mined

o1 Final ranking using Weighted Combination method

of Fuzzy Logic for each subwatershed



Mapping, Project Support, Decision Tools
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Santa Cruz River Watershed: Land Cover/Vegetation f
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Land Cover/Vegetation
Land Use

Assessed Streams/Lakes

Stream Types
Slope

Soil Texture

Primary Ores

Riparian Vegetation
Water Yield

Sediment Yield
Land Ownership

[ Aariculture.
[ #pacherian-Chihuahuan Mesquite Upland Scrub
[ Apacherian-Chihuahuan Piedmont Semi-Desert Grassland and Sieppe
[ Barren Lands

[ Chihuahuan Creosotebush, Mixed Desert and Thorn Scrub

[ Chihuahuan Mixed Salt Desert Scrub

[ Chihuahuan Sandy Plains Serni-Desert Grassland

Chhuahuan Stabiized Coppice Dune and Sand Flat Scrub

[ Chihuahuan Succulent Desert Scrub

[ Developed. Nedium - High Intensity

[ Developed, Open Space - Low Intensity

[E] Invasiv e Southwest Riparian Woodland and Shrubland

(B Madrean Encinal

[ Vadrean Juniper Savanna

[_] Madrean Pine-OakF orest and Woodkand

[ Madrean Pinyon-Juniper Woodland

[ Medrean Upper Montane Conifer-Oak Forest and Woodland

[ Vogollon Chaparal

[ North American Arid Viest Emergent Marsh

[ Morih American Warm Desert Bedrock Ciif and Outcrop 3 Teacna I
North American Warm Desert Lower Montane Riparian L h'¢ g
B vioodiand L o

Population Density

and Shubland
W !Vorth American Warm Desert Pavement
[ North American Warm Desert Rparian Mesquite Bosque
[ orth American Warm Desert Riparian Woodland and Shrubland
[__] North American Warm Desert Volcanic Rockland
[ Vorth American Warm Desert Wash

Housing Density

ADEQ, ADWR, USGS, AZ Land
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[ Sonora-Mojave Mixed Sak Desert Scrub.

[ Sonoran Mid-Eievation Dessrt Serub Data Sources Arizona Lard Information Service (ALRIS 2006) Natural Resource Consevation Service (NRCS 2006).

¢ ESRI (ESRI 2006, Southwest Regional GAP (SWREGAP 2006) Projection: Universal Transyerse Mercator Zone 12. o\Je P
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[ Recently Bumed
[ Recently Mined or Quarried
[ Rocky Mountain Aspen Forest and Woodland




Arizona’s Master Watershed

Steward Program




How MWS came to be

11 Polarizing issues related to watershed health

Citizens became concerned and wanted to “take action

-1 EPA gives each state money from CWA 319 funds to create
programs that address nonpoint source pollution

1 2001 = Yavapai & Cochise Counties started first state MWS
class

1 UA Cooperative Extension applied to ADEQ for Water
Quality Improvement Grant funds in 2003




Arizona MWS Goals

The MWS
Program 1 Program Goals:
educates o1 Create a network of motivated volunteer
and trains .
citizens stewards to tackle watershed issues.
across the aD | | rel to i
state of evelop personal relevance to increase
Arizona to motivation for watershed protection.
serve ads
volunteers in o1 Enhance critical thinking and critical
the observation skills in the target audience.
protection, N
restoration, 0 Facilitate collaboration among citizens,
m°”§:or|'”g' watershed groups and natural resource
conservation managers.
of their .
water and o1 Enhance public knowledge of watershed

watersheds. issues throughout Arizona.




MWS Structure & Organization
L

1 20 classroom hours and

1 20 field hours of active, relevant
learning about local watershed
issues

1 40 hours of volunteer service

11 Class Topics:

Watershed Issues Hydrology & Streams
Geology & Soils Ecology & Wildlife
Water Quality GIS/GPS Technology

Watershed Planning Best Management Practices




MWS Stats

11 30 classes taught by University faculty & local
experts in 14 cities since 2001.

11 450 people have been trained as “Stewards”
throughout Arizona.

11 Collaboration with 33 NGO'’s and 8 Agencies.

In 2007 & 2008, volunteers
contributed service

hours to Arizona watersheds
& communities annually.




Apache  Cochise .
1% 3%

Little Colorado/
San Juan

Yavapai

20%

450 volunteers
trained
statewide




Improving Arizona’s Watersheds

5
Colorado/ :
ADEQ wants NPS water o S :

-

quality impairments R ite Coloadoy

San Juan

addressed

Targeted watersheds are §
identified

2009: Oak Creek, Granite .5

Creek, San Francisco River

Bill
Williams

Middle Gila

2010: Tonto Creek, Little
Colorado Headwaters, San Splerdi
Pedro River

MWS to develop on-the-
ground & education projects
to identify & reduce
pollutants




Stewards Serving our Watersheds
o

1 Our volunteers:

Do recon work to
identify pollutant
sources & project sites

Monitor water quality
from lakes & streams

Help implement
watershed projects




UA Extension Water Quality
Specialist, Environmental

Microbiology Laboratory Support




There’s E.coli in the Water, But Where Did it

Come From?
]

1 Volunteer Assisted
Monitoring

71 Microbial Source Tracking
(MST) uses laboratory tests
to determine if E.coli (or
other fecal bacteria) in
water samples came from
animal or human feces




Polymerase Chain Reaction

1 Polymerase Chain Reaction (PCR) amplifies the
genetic material or DNA /RNA of the bacteria
of interest




Problems with E.coli

High degree of genetic diversity not attributed to a
specific host animal source

Potential for E.coli to replicate outside of the host

Geographic and temporal variability



Alternatives to E.coli : Bacteroides

Bacteria belonging to the genus have been
suggested as alternative fecal indicators to E.coli or fecal
coliforms

They make up a significant portion of the fecal bacterial
population

Have little potential for re-growth in the environment

Have a high degree of host specificity that likely reflects
differences in host animal digestive systems



Microbial Source Tracking

These methods are designed to target specific DNA
sequences present in feces from different animals

Specific Primers and Probes are designed to select
and amplify only to the DNA/RNA from the
organism of interest

Other Human Bovine




GOAL:

Determine the potential human or
animal sources of E.coli
contamination of water to aid
development of TMDLs and
watershed protection strategies



Pulling it all together

Woatershed Education + Pollutant Modeling +

Volunteer Water Quality Data + Microbial Source
Tracking Data + “Boots on the Ground” Watershed
Assessment

= Woatershed Improvement Plan



Targeted Watershed Improvement Plan
= Delisting?



Challenges

Lack of support and mixed messages from ADEQ as to
our role with the targeted groups.

Overall perception (by ADEQ and the targeted groups)
of who was responsible for training(s) - mixed
communications led to....confusion.

Groups need to understand the magnitude of
generating a water quality improvement.

Perception that they are being funded to sustain a
group, not to sustain a project...



Targeted MWS

1 Most people in watershed groups - Small.er, engdge.d communities
work full time rally issues that impact
community
o Funding A o Address AZ specific issues and
o University, agency & watershed
partners o Develop specialized curriculum &

training opportunities

1 Rate of volunteer involvement after

a course is often low 0 Additional funding

1 Emphasize land grant mission
1 Often hard to engage county P 9

extension due to time & no funding



Opportunities

Once groups began to realize their needs
appropriate lines of communication were set.

data management obstacles

data collection/mapping questions
Increased Water Quality Awareness

Community groups are being formed and
recognized, allow for future capacity building.
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