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Project Purpose

» Conduct preliminary research into “best water
practices” of innovative small and/or rural

communities In the United States, Europe, and
elsewhere....

» to Identify, evaluate and prioritize technologies
and strategies that can be used by the rural
Arizona providers to conserve water, reduce
energy usage and related expenditures, and
minimize greenhouse gas (GHG) emissions.

(Letter of Intent RFP to AWI)



Gen. Conclusions, Observations

» Rural WWS's, large & small, old & current -- can be optimized to
enhance operational efficiency, reduce O&M costs, increase ROl
leverage purchase power, & attract investment

On-site visits
» Promote open discussion, collaborative data collection, review & analysis

» “pilot checklist” developed and recommended - can lead te new insights,
guestions, and strategy for researchers and on-site managers

» Continuation of detailed state-wide rural systems inventory Is recommended

Interdisciplinary - “neighborhood watch” approach

» Cost-effective sharing and opportunity to enhance material management,
process, reduce infrastructure & O&M costs, & develop energy-efficiency.

» Invest in “low-hanging fruit” -- opens/maintains communication, builds advocacy,
partnerships, experience to complete future and long-term investment for savings

» Comparative “systems” analysis leads to continuous improvement
Rural partnerships
» Provide for a “neighborhood watch”--faster transitions, less loss

» Able to leverage & develop much needed political, financial and
technical“capital” (intra- & interstate)-- the “school” effect (“we” vs. “me”)

» Smart growth, sustainability.



Site Assessment

Lifecycle of Water Supply

http://www.watergy.org/resources/publications/watergy.pdf

» Extraction Bulk Source
» Conveyance

» [reatment

» Delivery

» End Use

» \Wastewater Treatment

» Compile, Analyze,
Contrast Availlable Data



NAU-UA WWS study --Project Methodology

» ldentify Study Sites
Rural Arizona towns (<50,000 pop.)
Relative proximity to universities
End-user, technical and geographic diversity.

» Site Assessment
Visit each site to meet with personnel
Data accessibility for water/wastewater facilities

» Site Selection

Inventory of major processes — NAU
guestionnaire

Operational table matrix
» Analysis

Energy Usage (kwh)/1000 gals processed
Comparative Analysis



A Water/Energy Best Practices Guide for Rural Arizona’s
\Water and \Wastewater Systems
AR/ /AW AVALEEnergy:nad.eduy.

Table of Contents

Introduction
Background
State and federal correctional facilities.ural Arizona Water and Wastewater
System Attributes
Direct and Embedded Energy Demands
Energy Usage in Water and Wastewater Systems
Water Used in Energy Production
Basic Energy and Water Uses in Water and Wastewater Systems
Greenhouse Gas Emissions
Best Practices for Water and Energy Conservation
Water Management and Policy
1. Balance Revenue and Expenses when Operating Water and Wastewater

. Implement a Water Conservation Program
. Develop Water Audits and Implement Leak Detection

. Implement Water Budgets and Rate Structures
. Create Financial Incentives for Water Customers
. Adopt Water Efficient Ordinances and Codes

. Create Water Education Programs



http://www.waterenergy.nauag.maricopa.gov/detail.cms?item=11400�

NAU-UA WWS study

System Design and Engineering
10. Review System Plans, Specifications, and Records
11. Take Measurements, Evaluate the Data, Make Decisions
12_Evaluate Different Available Water Sources and Their Costs
13 Reduce Leakage through Pressure Management
14 Reduce Energy Losses in Pumps & Fans
15.Reduce Friction Losses in Production Wells
16. Reduce Friction Losses in Valves
17. Reduce Friction Losses in Pipes
18. Adequately Ventilate or Sunshield in Warm Weather
19.Use Gravity to Move Water
20. Automate System Operation
21 Generate High-Quality WWTP Effluent
22 Consider Hydroxvl Ion Fog for Wastewater Odor Control
Operations and Maintenance
23 Manage Air in Pressurized Water and Wastewater Systems
24 Utlize Off-Peak Power Usage Strategies
25.Optimize Treatment Processes to Reduce Water and Energy Consumption
26. Coordinate Water Production / Delivery with Treatment Process Capacity
27 Retrofit Facilities with Energy-Efficient Lighting
28. UV Disinfection Systems Best Practices
29 Increase Electrical Motor Efficiency
30. Operations and Maintenance (O&M) Guides and Education & Training




NAU-UA WWS study

Appendix 3 — Case Study Summaries

The following case studies were completed at Northern Arizona University and the
University of Arizona as part of this project. Each consists of an evaluation of existing
water and energy use at a rural Arizona water or wastewater facility, together with
recommendations for best practices. presented herein. that may be of value at the
respective facilities.

Benson., AZ: Energy, Water, and Wastewater

Grand Canvon National Park, AZ: Energy and Wastewater
Kartchner Caverns State Park. AZ: Energy, Water and Wastewater
Patagonia. AZ: Energy, Water and Wastewater

Patagonia Lake, AZ: Energy. Water and Wastewater

Payson. AZ: Energy and Wastewater

Slide Rock State Park, AZ: Energy and Water

@ ASP technical contribution




City of Benson, AZ

» Water Distribution

- Network
Brad Hamilton, City
& | Engineer & Public Works
A s Director

Al Carruthers, Water
Supervisor

St -~ p \Wastewater Treatment

e i Plant

Larry Napier, Public Works
Wastewater Supervisor

» Sulphur Springs Valley
Electric Cooperative, Inc.

Dave Bane, Key Account
Manager Sulphur Springs
Valley Electric Cooperative,
Inc.



l.—+Name-and location {address) of plant: -

_q
2.—+Operators-(Please- include- contact- information)-

_ 49
3.-+When was the plant built?-

4.—+Have there been any modifications to-the plant since-its-original -design? - (YesNo)-
a.1f so, what?-
b.Which components have been replaced / repaired?

q

) Example page from site
5.—+Are operation- & maintenance -manuals-available  for reference? (Yes/No)- S u rvey q u eStl O n n al re

g
f.—+Are mechanical -/ -electrical-/-civil-plans-& -specifications - available- for reference? (Yes/™No)-

el

q

Plant Characteristics 7
1. +What -is the -design flow rate? - (million - gallons -per-day - MGD}-
q

2.-+What isthe average flow rate?  (MGD)-

a1}
3. +What percentage of influent  is residential? - -Institutional?-
-Commercial?- -Industrial?-
=4
4. +What is the retention -time?- -What 1s-the retention -capacity?-

Gl

q
Treatment Processesd
1.—+Please - describe-the -sequence -of treatment - used -at-this- facility: -

J
2.+What are-the horizontal and-vertical distances-that -water- is moved -within -the - treatment - facilicy?- -
(horizontal)- ™
(vertical -distance, -up/down)-
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BensQn Water Distribution Network
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Benson Wastewater Plant

Influent DiSCharg?_ﬁ) » Major Energy Consumption

H'f,—_ 1 4

Effluent | o~
Sirage ESEEE

Aerobic L
Bigester

e UV;( Oxidati‘o
P "o

‘ ‘Clarifiers

|

.
—

Sand Filtration
& Chlorination

Facility Size ~ 250,000 sq ft

Processes

Oxidation Ditches — 3 rotors
Blowers/Agitators

» Plant Efficiencies

Gravity-Fed System
Completely Automated
Recently built in' 2003
Expandable

» Plant Inefficiencies

Concrete piping



Benson Water Distribution Audit

» [otal gallons pumpead
(2007) — 274.6 MG

» Energy consumed — Cochise
856,659 kwh College Jenella

33%
» Kwh/1000 gallons pumped .
— 3.12 '

» Jennella & Cochise
Pumping Efficiencies In
2008 291 Wel

» Possible Water Loss — 2.7 30&‘9/26" i
MG (10%)

» Non-Chlorination

Benson Water Distribution (2008 % figures)




Benson \Wastewater Audit

» 135.4 MG processed '“’l""_'
(2007) -

» Energy consumed —
084,516 kwh

» Kwh/1000 gals — 7.27

» Annual Billing Cost —
$124,200

» Cost($)/1000 gals
processed — $0.92




INVES TION OF ENERGY USE, WATER, AND WAST

NAU-UA TR s
‘case stuay’ briefs
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AN INVESTIGATION OF ENERGY USE AND WASTEWATER
TREATMENT AT PATAGO!
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2-pg summaries
consistent metrics

quick-look capability for comparison
and analysis

applied training for future resource
managers, planners

basis for new research (algorithm)
— measuring effective system
performance despite sig. diversity in
Infrastructure, age, demographics,
population size




AN INVESTIGATION OF ENERGY USE, POTABLE WATER AND WASTEWATER
TREATMENT AT BENSON, ARIZONA

By Brian Billy and Muniram Budhu

Background

The City of Benson is located in southeastem Arizona, approximately 45 miles south of Tucson, AZ, along Interstate 10 (I-10). It 1s located within
Cochise County and has a population of 4,934 (2006 census). The area 1s experiencing a growth rate of 4.7% based on figures from 2000 to 20035.
The city is Jocated within the Upper San Pedro Watershed at an elevation of 3,580 ft above sea level. The city ufilizes groundwater as its sole water
source. In early 2007, wells that produced water containing elevated levels of arsenic were taken off line, and the water system was modified so that
all water was supplied by low-arsenic wells located in the upper southwest region of the city. Compliance with the EPA’s present arsenic mule is an
issue of concem for Benson. The water uses in the area are: municipal, agriculiural, livestock, industrial, and riparian. This study deals only with the
mumicipal use. The electricity provider for the City of Benson is the Sulphur Springs Valley Electric Cooperative (referred to as Sulfur Springs).

| WATER
Supply & Pumping

The City of Benson pumped approximately 842 acre-ft (af) of water in 2007 Areenic Gule
2007. The average per capita water usage is 150 pallons/person, with 1794
connections. The four wells that cumently supply the city are Jenmella,
Cochise College, 302, and 291. Static water depths have been measured at
463 ft, 450 @, 380 ft, and 571 ft respectively; the water table has not
g demonstrated a  sigmificant
amount of drawdown with the
current pumping regime. Figure
1 shows the relative location of o
the wells and tanks. The M Gnahie
Cochise College and Jemmella “\ - Lollege p
Wells work in tandem and Well Elew.  Jenuiclla
currently provide 80% of the e Well &

Benson

Wear

Tanks

~ 3126

302 Well i
Elev, .

I
i
I
total water supply to the City of (£ < Tank Elew.
Benson. The 302 and 291 wells a '

B

supply the Benson west tanks
and fhe growing population
along State Route 90.

I 300 Tank 201_J

o7 Flew, 4196 - 7 i
Figure 2: Jannella Well Figure 1: Wells and Tank locations in Benson,
Treatment

Raw water is not treated. In the event of bacterial exceedance, the system is spot chlorinated and flushed. The water quality is monitored daily and
monthly compilations of lab results are submitted to the Arizona Department of Environmental Quality.

Transmission, Storage & Distribution

Groundwater is pumped to the surface and conveyed to mmltiple storage tanks within the city. Two booster pumps are needed to supply the SEP
development area and convey water from the 302 well to the 302 fank. The total system production is approximately 274 million gallons annually
and total storage capacity is 2.45 million gallons. The topography allows for the distribution system to convey the water via gravity through 4-in., 6-
in., and B-in. pipes. Distribution occurs over an area with elevation difference of 616 fi. Pressure reducing valves are utilized to maintain a pressure
of 40-80 psi within the service regions. The ability to utilize pravity for conveyance from storage is one of the major efficiencies within the Benson
system.

WASTEWATER TREATME

The wastewater treatment plant (WWTF) is located in the norfhem part of town (see Fig. 1) along I-10,, north of the main business district,at
elevation 3,515 feet. The service area inchides the main business district and residential areas west of the San Pedro River. The original treatment
plant (pond system) was moved to its corent location in 1960 and was completely rebuilt in 2002 to its current operation. The flows are metered at
both the influent and effluent pump stations. The effluent is nsed to irigate the city golf course at no cost.

Collection / Conveyance

The city’s wastewater is conveyed to the plant via gravity and received at an average rate of approximately 420,000 gallons per day (gpd). During the
peak season the flow rate increases to nearly 320,000 gpd. The system works efficiently and there have been no significant mainienance issues. The
installed collection piping is a combination of concrete, vitreous clay, and PVC types.

Treatment

Town of Benson
(Pg- 1)



solid waste faci]it}'-for disposal.

SYSTEM METRICS

Monthly water pumping data were provided by the City B Potable Water —
of Benson. The wastewater processing energy (2007) Syst Benson Wastewater Treatment Plant

expenditures were provided by Sulphur Springs. The Number of Gallons Gallons of Wastewater
aewaer procesang Sgues were pded on 3
monthly time step by plant personnel and are estimates Service Population
derived from 2008 billing records. The records for gas
e o s e ey e ek
available and are only used for back up generators that GallUseﬂpﬂ'Pusm Ganmprmpﬂ-m
are periodically tested Since the water distribution per Day
operations weze modified i1 2007 [0 accommOate ew
arsenic standards, the tables fo the might reflect the KWhikzal 312
operations of a system within its transition period.
Table 1: Water Distribution and Wastewater Treatment Plant Metrics

RECOMMENDATIONS/SUGGESTIONS
Presented below are best practice recommendations and suggestions developed as part of our qualitative evaluation

NO OR MINIMAL COST

Balance revenne and expenses.
Understand how energy and water are utilized in the system.
Review system plans, specifications, and records before considering upgrades/improvements.
Evaluate costs for different available water sources.
Secure operafions and maintenance guides and training for city staff when new systems/components are installed.
Further investigate blending of high- and low-arsenic pround water supplies.
LOW TO MODERATE COST

Evaluate pumps, blowers, and motors for upgrade to either high-efficiency or VFD, as appropriate.
Investigate available technologies for arsenic and other heavy metal reduction for future consideration.
Consider high-efficiency ballasts and bulbs in the UV disinfection process, and elsewhere within the facility.
Adequately ventilate or sunshield all electrical and mechanical equipment in warm weather.

Utilize off-peak power usage strategies.

Develop water audits and implement leak detection programs.

Implement water budgets and rate stractures.

Create financial (or other) incentives for water customers to conserve,

Adopt water-efficient codes and ordinances.

S e oo cuemion progr MODERATE TO HIGH COST Town Of B e n SO n

Replace old meters and install automated units.

Optimize treatment processes to reduce water and energy consumption.

Reduce friction/energy losses in pumps, fans, pipes, valves, and production wells.
Utilize renewable energy, as appropriate.

Identify and eliminate areas where there are inefficiencies in potable water booster pumping and pressure management. ( 2)

CONTACT INFORMATION

* Benson water system, contact Brad Hamilton, City Engineer: (520) 586-2243.

* Benson WWTP, contact Larry Napier: (520) 586-2243.
Sulphur Springs Valley Electric Cooperative, contact Dave Bane - (520) 515-3472.
Project Sponsor: Arizona Water Institute.
Partnering Universities: Northern Anizona University, University of Arizona.
Lead case study author, Brian Billy: bbilly@email arizona. edu.




AN INVESTIGATION ENERGY USE AND WASTEWATER TREATMENT AT PAYSON,
ARIZONA

By Matthew Roberts, Charlic Schlinger and Steve Mead

Backzromd

All too often, Litths thoupht = put toward estimating how mech enerpy is comsumed afier water poes down the drain, but wastewater treatment
systems may use considerably more enetpy than potable water systems. With inereasing concem about plobal climate change due to the use of fossil
fnels and their rising costs, the Arizona Water Institute (AWT) sponsored this case study to identify potential applications for increasing the efficiency
and decreasing the overall enerpy use of water and wastewater systems in mal Arizona. The purpose of the case study analyses of nmal water
systems is to determine the unique challenzes that these smaller systems face and provide some gnidamce in overcoming this complexity. The
Northem Gila County Sanitary District operates The American Gulch Water Reclamation Facility in Payson, Arizona, serving over 15,000 people.
This facility was desipned for 2 million gallons per day (MGDY) and can expect an average flow of 1.3 MGD when the weather is dry. During penods
of wet weather, short duration inflows at a rate of up to 5 MGD can be expected duz fo stomm water infiltration.

System/process illustration

WASTEWATER TREATMENT
The first step in the system is a continuously acmated conveyar-belt-type bar screen that removes larpe debris. The next step in the treatment process
s mncommon in most wastewater meatment plants (AW TE): phosphorows removal. The influent flow has about 4 ppm phesphorons and the efffuent
bas around 0.2 ppm, amounting to #9.5% removal efficiency. This is done by the Sve-stage Bardenpho process that uses volatle fatty acids (VEA) to
mwun@:t:upﬂh nfphuspbnmmtp}bv

Comreye-Bel Gt Fanded
Bar Sevecty, 10 Landfill

Diversion of wastewater to the VEA hasins i

was 3 supplement to the original desipn, IE' 2 -

wtilizing a screw pump to Lift the wastewater =

to where fe VEA are mired with rewrn | BN 5 -Eﬁ Gt
activared  sludpe 2t the emty t a L, Chamber
fermentation basin In the fermentation o

hasin, P is released by the micToorpamisms, =

only to be talen up in preater amounts in the | HeasdworksPrimary Treatmsent |
mifrification basin Following fermentation,
mixed liguar is retormed  from  the
mitrification basin and the water flows imo
the first anomic basin where mitrates ave
converied to nitropen gas. In the nitrification
basin, two 100-hp blowers atmate the water
through fime-bubble  diffusers, dipesting
murients and converting ammonda  to
mitrates. Two reclaimed water sprayers from
2 hydro-preumnatic system are wsed o kmock
down foam atop the nitification basin
where most of the P is removed from the
wastewater. A secondary anoxic  basin
allows further comversion of npitrates to
mifropen pas and, after re-acration by a
single £0-hp blower through fine-bubble m..""“
diffusers to prevent the secondary release of

P, the water flows to secondary clarifiers
where excess biosolids are remaved. 4
::;i]:wﬂm ﬁﬂl ?R.ﬂ::hs;udf;} dmﬁmj-sﬂm Fipare 1: Schensatie of the Wastewater Treatment Facility in Payzon, AZ

filters. The baclkwash water from eleaning these filters is retumed to the headworks. The final step in the process is disinfection via low intensity UV
lamps that sit directly in the flow of water. There are 30 bulbs in each of the 8 banks of lights; the bulbs are replaced every 2 years. The residence
time in this system was estimated at 2.5 days.

The sludpe removed from the secondary clarifiers is used in the manufacturing of fertilizer and some is recireulated to keep the bugs alive. The bio-
solids enrichment and recycling (BER) process consisted of & dual belt-press to dewater the sludee before it is baked in 2 propane rotating dryer. By
adding phosphoric acid and anhydrous ammonia fo the sledee makes about 1500 Ibs of pelletized fertilizer each day. This fertilizer was sold to local
farmers, schools and golf courses at a loss of $000 per ton. This BER system was not larpe enough to support the amount of bioselids so hauling to
the landfill has reswmed, at a cost of $47/ton for solids taken to the landfill.

Bboed Ligusr Recyele

Tertlary Trestment

City of Payson
example - NAU

213 milkicn kWh
317200

Table 1: Wastewater Meiries in Payson, AZ

s and suzeestions as a result of additional qualitative analyses.
NO OR MINIMAL COST
nly enough to expose more bar screen, letting excess water drip off before deposition in a

nfrncz:ing is ot a threat This could reduce the need for prnders as the bar screen is mome
en. The prinders then could be used only during times when the bar screen is in motion and

vement planmng.

System
ore considerng upgradesimprovements.
scoping, desipn and specification of futare projects.
upprading over the expected life of the sysiem.
hilled water or air.
ne for staff when pew systems/components are installed.
OW TO MODERATE COST
either high-efficiency o VFD.
alkes, amd operaie the facility at night
activities warmer and possibly more reactive, to dry bio-solids in the ferfilirer mamifactoring

facility, especially in the TV disinfection process.
cchanical equipment in warm weather.
mers io conserve insiead of expanding plant capacity.

conserve water and reduce wastewater production, mstead of increasing plant capacity.
ODERATE TO HIGH COST

the amoumt of flow. This facility cumently operates 3 of 4 light banks contruousky.
TIEET! EK‘],I]IF

utilizing: photovoltaic cells; drying beds, or 2 preenhonse with proper ventilation.
perEy consumption.

valves, and production wells.

ot the wasiewater system.

pbout the study, supporting data, and backeround information: Matt Roberts (msr43 drnau edu),

Charfie Schhnger (chares schimpersman edu) o Steve Mead (si2phen mead @man edu) at Morthem Anzona University.
For further information on the American Guleh Water Reclamation Facility, pleass contact Dave Millien by email- opsi@npecable com, or telephone:

(028) 474-5257.

Project Sponsor: Arizona Water Institaie (hitp-/'worw_arwaterimstitute. org/).




Kartchner State Park - example

» Water Distribution Network
Don Fletcher, Kartchner SP
Building Maintenance

» \Wastewater Plant
Rob Van Zandt, ASP

» Sulphur Springs Valley
Electric Cooperative, Inc.
Dave Bane, Account
Manager, Sulphur Springs
Valley Electric Cooperative,
Inc.




Kartchner Water Distribution
€.0. site info collection

| , L » Manual operated System

S § o Caes 0 (tank level dependent) -

Vo) ' _ sensors turned off — too
Residences ) Karcher 00)5]1)Y,

Wy » Well #2 Pump manually
. operated

¥ .
» Gravity fed
P
. < » Metered at well only
Ml w=eae * 9% p Chlorine injection at well
45psi head ;’:13‘!“:'!*'9“"‘
pressure dinienance

92 psi



» Major Energy Consumers
S 2 Blowers/train 24/7 altern
S Grinder Pumps
S Effluent Pumps

» Gravity Fed 3 ft/sec —
topography.

» Seasonal demand

» Metering — water & energy

» Single Utility Bill (estimate
65% - Inventory being
performed)

» Minimal sludge disposal




Kartchner Billing Records

4-Jan-07

2-Feb-07

5-Mar-07

4-Apr-07

2-May-07

5-Jun-07

5-Jul-07

3-Aug-07

6-Sep-07

3-Oct-07

5-Nov-07

5-Dec-07

Kwh

91,200

102,000

109,680

91,920

75,120

78,240

76,080

68,160

81,360

60,720

86,160

87,600

—

Gallons pumped/processed

. V\/_ater. Wastewate
distribution
r Energy
Energy Usage
Usage

Pumped vs Processed Water Pumpage

—— Wastew ater
900000
800000
700000
600000
500000

400000
300000
200000
100000
0
Mar-06 Oct-06 Apr-07 Nov-07 Jun-08 Dec-08

Dates



Kartchner Water & \Wastewater
Systems Comp.

» Water distribution » \Wastewater
2.3 MG pumped (2007) 4.3 MG processed (2007)
» Energy Consumed » Energy Consumed (65%
(0.65% of total) of total)
6633 kwh 663,000 kwh

» Kwh/1000 gals — 2.83 » Kwh/1000 gals — 154
» Cost($)/1000 gals - $0.44 » Cost($)/1000 gals - $16



\/
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Example of preliminary findings

Kwh/1000 gals processed = an egualizing metric

Cities more efficient than parks
More funding & tax revenues?
On-site engineer/certified operators
Modernized systems, profit driven, less waste

Little or no Intra-system metering at State Parks

Energy & water record keeping, monitoring, and knowledge transfer
variable among many rural sites

Macro billing data available, but little/no data for micro processes, on-
park intra-system analysis and optimization

Quantification of system losses Is often minimal or inaccurate
Best practice guides and flow metrics (audit templates) desired

Inaepenaent auaits ana.aata = rajsé. canala-quUestions, Uncover aatla ernors,

Sseparate. peop/e o e . process, Pro/nole. CoNs/SIency, & OBJectiVeness, present

WIS In terims, of-1mass balance ana.-enerqy.consumpLon, Incité: best practices 1or:

energy. cost savings ana-nyvestment = prontavliity; eliciency:



Water Distribution Analysis

City Number: Energy. Kw. h Cost ($)/1000
Population of Gallons Consumption per gals
Pumped (kwh) 1000 processed
Number of (MG) gals
Park pumped
Visitors
City of 5000 275 857,000 3.1 Being
Benson calculated
City of 822 41 56,000 1.4 $0.20
Patagonia
Kartchner 225,000 2.3 6633 2.8 $0.44
State Park
Patagonia 230,000 3.7 8125 2.2 $0.47

State Park

Well Production

O Benson

B Patagonia

O Patagonia Lake SP
O Kartchner SP




Wastewater Analysis

Number of | Energy. Kwh/1000
Gals Consumed gals
processed (kwh) for processed
(MG) processing
Benson 136 985,000 | 7.3
WWTP \
Patagonia | 22 296,000 |13.5
WWTP
Kartchner |4.3 663,000 | 154
WWTP
Patagonia | 2.5 29,000 11.7

SP WWTP

Wastewater Processed

O Benson

H Patagonia

O Kartchner
SP

00 Patagonia
Lake SP




Additionally, everall educaton and Tainmg for operators is essenidal so that they can
mmiderstand wility policies, management and operations, be aware of enerpy supplies and
uses and costs and understand the basis for successful application of best practices for
water and enerpy conservation {Cantwell, 2008).

Renewable Energy

Because water and wastewater svstems have repular and comtmaous power demands,
there are excellent oppormumities for using renewable energy sources.  Fenewable energy
sourees Fuch a3 photovoltaic panels and wind tarbines can be used o belp meet day-to-
day emergy needs. Given the siznificant recent and ongomg mvesment in renewable

A Warer | Energy Best Practices G for Rural Arizona's Water & Warlewarer Systems

emergy, techmologies are becomumg more efficient and cost effectve. In Anzona, wherse
there are ample sun and signdificant wind resources, renewable sysems can be effecove at
reducing expensive peak power demand placed om conventional providers.

Cither renewable sources inclode sludze dizesters that produce methane. The methane 1=
capiured and used to pOWET 3 2as enging gemeralor of 3 mcTo-furbine system. These
systems uilize the methane pas produced in anzemobic meatment processes, reducing the
GHG emizsions of the wastewater reament plant. To date, these kinds of systems have
been linmited to plants that excesd a threshold of 5-10 pullion zallons per day (Mded).

31.  Wind Energy

Wind has long been used to help pump, dismibute and meat water. In the early 20
ceniry, the development of the steel windmill and reciprocatng pump provided water
farme, ramches, and rallmads in the rapidly developmg American west  This technology
15 56l used to pump water worldwide. Aceording to 3 report from the MNatonal
FRemewable Energy Laboratory (WEEL), there are over one million windmills m the
Urited States, Argentna, and Ansmalia alone (Argaw, 2001). However, wind-powered
mechanical pumps have imitations. Becanse of their reciprocatng pump design, theze
pumps need o be installed directly over a well head. This poses problems because
sromndwater is often tapped m low-lying valleys, and these locations are not usually
opiimal for available wind ensrzy.

Given the above location constraings on windoull / reciprocatimg pump installatgons, an
electric wind nwbime offers preater versadlity. These turbines are designed to penerate
elecmcity {AC or DC) that can be used to operate a vanety of elecmcal devices. Wind
power can be used effectvely to power pump motors, fans, lights, conirols, and

“|.ocal & consistent
energy needs of WW.S
are well-suited to
renewable energy
augmentation”

» wind

» solar

» biofuels

» small-scale hydroelectric



Appendix 2 — Funding Sources, Renewable Energy
Specialists, and Other Resources

Funding Sources

WIFA — Water Infrastructure and Financing Authority (Arizona)

http://www_azwifa.gov/

Clean Water State and Safe Drinking Acts (State Revolving Fund Program)
http://www _epa.eov/safewater/

DOLA, CDPHE, CWRPDA

National Water Program Strategy (Response to Climate Change)
Direct and [everaged Loans

Disadvantaged Community [ oans

Colorado Water Resources and Power Development Authority
http://www_cwrpda.com/Programs.htm

Small Hydro Loan Program (Colorado only)

Water Resources and Power Development Authority
Engineering up to $150K per year, $15,000 per local government
Up to $2 million per borrower, 2% for 20 years

SRF — Planning and Design Grants have been a success

Energy Efficiency and Conservation Block Grant Program (EECBG)

http://www.usmayors.org/climateprotection/documents/eecbghandout.pdf
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Future Research

» System Constraints / Optimization
Historical context — town & park politics - system inheritance
Data reliability and repeatability
Quick-look assessment software capablilities
Topographic considerations
State/Federal regulations
Monetary funding mechanisms
Consistency In system audits
Develop Mass Balance Model
Land locked areas - Expansion

» Carbon Emissions Impact
» Application of green technologies
» Parallel Systems approach



Big & small fry --- think & act as a“cooperative™

Collaborative inventorying and management of diverse rural systems will help you

learn what you have / what you need...so that you collectively plan, optimize, and
sustain natural / human ecosystems for““smart growth™

’ ¥ “Neighborhood
o . watch”

-- a tree trimming story



Fipuare 1: Schematic of the Wastewater Treatment Facility in Payzom, AT

Acknowledgements

Arizona Water Institute
AZ State Parks
National Park Service
City of Benson

City of Patagonia

City of Payson

MAG

JAVAND)=0)



“What gets measured, gets managed”.
(Peter Drucker)
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