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The City of Flagstaff was awarded the 3CMA (City-County 
Communications & Marketing Association) Savvy Award, in the 
Special Event One-Time Project category, on September 7, 2017. 

The award recognized the City’s 

educational campaign and winning 
pledge success for the National Mayor’s 
Challenge for Water Conservation 
during the month of  April, 2017. The 

Award was submitted by Meg 
Roederer ,  the  C i t y ’ s  Inter im 
Communications Manager. Pictured to 

Meg’s right is Erin Young, Water 
Resources Manager.  
 
Water Services Director, Brad Hill, was awarded the 2017 AZ Water 
Association Environmental Stewardship Award. This award recognizes a 
person who has contributed significantly to the protection and/or 

enhancement of the environment along with energy management and 
sustainable practices in the Arizona water/wastewater industry. 
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OPERATIONAL OVERVIEW 

Water Services is responsible for water 

production and distribution, wastewater 

collection and treatment, reclaimed water 

distribution, and stormwater management. 

The Division is also responsible for water 

resource management, water conservation, 

engineering, and regulatory compliance 

programming. This report provides an annual 

summary of operations, planning, and 

programming and is distributed throughout 

the year in response to various requests for 

information on the Water Services Division’s 

programs.  

Water Services provides Master Planning 

documents for Water Policies, Water 

Resources, Infrastructure, SCADA,  and 

Solids Handling. These documents can be 

found at the Water Services website at 

www.flagstaff.az.gov/waterservices 

For several decades, our water production 

plan for the coming year was determined by 

the status of Upper Lake Mary in March or 

April. Water Services used to operate under 

“wet” or “dry” year condition. A “wet year” 

was classified as a year when Upper Lake 

Mary reached 65% or more of capacity and 

the lake could be utilized to its maximum.  

However, in 2016, water quality in Upper 

Lake Mary caused an issue of disinfection by

-products within the City’s water distribution 

system. Even though the lake reached full 

capacity in March, 2017, the strategy was to 

minimize the production of disinfection by-

products by utilizing only 30% of the water 

supply in 2017. 

The primary determining factor for 2018 is 

to leave at least 20% of ULM is reserved for 

2019. A moderate and optimized approach 

to water supply will be adopted for 2018, 

very similar to that of 2017.   

 

By dividing supply between available 

sources, we will optimize capital 

investments and maintain surface water 

near 25% or less of the water supply in 

2018.  Optimizing the water supplies in this 

manner will make it possible to respond 

quickly to unplanned needs, utilize 

equipment investments, manage system 

wide disinfection and water age, meet EPAs 

UCMR4 sampling requirements and reserve 

20% of Lake Mary for 2019. 

 

The Stonehouse Well is expected to be 

brought online in 2018, and a new well is 

scheduled to be drilled in 2018. The Capital 

Improvement Plan includes funds to drill and 

equip five new wells in the next 10 years. 

“Professionally and cost effectively providing water, wastewater and stormwater 

services that meet the present and future environmental, health, and safety needs 

of the community and our co-workers. Committed to a goal of 100% customer 

satisfaction achieved by a dedication to exceed customer expectations by 

continuously improving our operations.” 

MISSION STATEMENT OF THE WATER SERVICES DIVISION: 

1 
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The peak day production occurred on July 6, 2017 with 10.8 million gallons (MG) produced. 

The sources of water used to meet peak production came from: 

In a dry year, Water Services has a peak capacity of ~11.3 million gallons per day (details 

on page 13). This assumes 15% system redundancy (85% of the firm well capacity) and no 

surface water sources (Inner Basin and Upper Lake Mary). The wet year peak capacity is 

~19 million gallons per day including the Inner Basin (2 MGD) and Upper Lake Mary (5.5 

MGD). 

Year 1990 1995 2000 2005 2010 2015 2017 

Population 45,403 52,7011 52,8942 61,2704 65,8703 70,6434 72,9614 

1. The Census Staff during a special census in 1995 completed the documented population count 
2. Disputed census population  

3. 2010 Census  
4. Population estimate as of July 1 of that year from the Office of Economic Opportunity, as per 

City of Flagstaff Planning Section; includes NAU 

 Acre-Feet Per 

Year1 

Average Day 

(MGD)2 

Peak Day 

(MGD)2 

2017 8,065 7.1 10.8 

2016 7,979 7.1 11.4 

2015 8,013 7.2 10.9 

1. An acre-foot of water is equal to 325,851 gallons 
2. MGD = million gallons of water per day 

PRODUCTION & TREATMENT SUMMARY 

2-2 Potable Water Production in the City of Flagstaff 

2-1 Population 

2 

Peak Production Source July 6, 2017 

Local Wells 2.64 

Woody Mountain Wells 2.35 

Lake Mary Surface Water 3.35 

Lake Mary Wells 1.20 

Inner Basin Water 1.23 

Total Produced 10.77 
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The treatment capacity of the Wildcat Hill Water Reclamation Plant is 6.0 MGD and the Rio 

de Flag Water Reclamation Plant is 4.0 MGD. The combined treatment capacity of the two 

plants is 10 MGD. This capacity is projected to serve the City of Flagstaff until 2035 or ap-

proximately a population of 100,000 (Sewer Master Plan, 2015 Brown & Caldwell). 

2-3 Wastewater Treatment 

1. Maximum day units are in million gallons per day (MGD) and maximum month are in million 
gallons (MG). Flows are based on the influent metering system. 

2. Total influent (2.035 million gallons in 2017) divided by population (72961) divided by 365 days 

AVERAGE PER CAPITA INFLOW   1990   105    GPCD 
        2017     762    GPCD 

Water demand increases from April to October due primarily to outdoor watering. Efforts by 

the community and the City’s Water Conservation Program to switch landscaping to low 

water use will help to postpone the construction of new water supply facilities and 

development of new water resources. 

Water Production by Week—2017 

Maximum Month & Day1 Wastewater Volume Treated 

Water Reclamation Plants (WRP) 

Wildcat Hill WRP 

Peak Month , MG | Peak Day, MGD 

Total Peak 

Day, MGD 

Rio de Flag WRP 

Peak Month , MG | Peak Day, MGD 

January 2017 64.8 MG | 2.2 MGD 1/15/17  February 2017 139.3 MG | 6.7 MGD 2/14/17 8.9 MGD  

July 2016  62.7 MG | 2.3 MGD 7/20/16 August 2016  124.7 MG | 6.6 MGD 8/27/16 12.8 MGD  

June 2015 62.5 MG | 2.4 MGD 7/3/15 March 2015 151.5 MG | 10.4 MGD 3/2/15 7.5 MGD 
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Currently, the maximum reclaimed water supply available from the Rio de Flag WRP is 1.8 

MGD and 3.4 MGD from the Wildcat Hill WRP (see p. 46). The supply availability at the Rio de 

Flag WRP is limited by the amount of inflow into the plant. The supply availability from the 

Wildcat Hill WRP is limited by the capacity of infrastructure between the plant and the Buffalo 

Park Tank. Water Services is  

2-4 Reclaimed Water Deliveries 

1. Maximum day units are in million gallons per day (MGD) and maximum month are in million 
gallons (MG). Direct deliveries to customers only, does not include discharge to Rio de Flag. 

Comparison of Reclaimed Water Billed to Potable Water Billed in 2017  

The monthly production graph above demonstrates the importance of reclaimed water in 

reducing the demand on potable water during spring and summer months. In June, reclaimed 

water accounted for 31% of total water demand. Reclaimed water continues to account for ~ 

20% of water supplies delivered to customers on an annual basis (see summary on Page 9). 

Maximum Month & Day Reclaimed Volume Delivered 

Water Reclamation Plants (WRP) 

Rio de Flag WRP 

Peak Month , MG | Peak Day, MGD 

Total Peak 

Day, MGD 

Wildcat Hill WRP 

Peak Month , MG | Peak Day, MGD 

 January 2017 64.8 MG | 2.5 MGD 2/28/17 February 2017  139.3 MG | 6.7 MGD 2/14/17 9.2 MGD 

June 2016  39.3 MG | 1.9 MGD 4/22/16 June 2016 65.9 MG | 3.9 MGD 6/4/16 5.8 MGD 

July 2015 40.4 MG | 1.7 MGD 6/29/15 June 2015 55.6 MG | 2.9 MGD 6/24/15 4.6 MGD 
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2018 WATER PRODUCTION PLAN 

This section describes the strategy Water 

Production will follow in order to meet 

anticipated water demands for 2018.  

 

Due to a disinfection by-product (DBP) 

exceedance in 2015, a conservative 

approach of 25% ratio surface water to 

ground water was adopted during 2016 and 

2017. After extensive monitoring over the 

past two years it has been shown that a 

higher ratio of surface water to ground water 

may be used without harmful levels of DBPs 

produced.  In the first four months of 2018, 

as much as 40% of surface water was 

produced while maintaining DBPs well below 

maximum contaminant levels (MCLs).  

 

In 2018, the City is required to sample under 

the Environmental Protection Agency’s 

(EPA’s) 4th round of Unregulated 

Contaminant Monitoring (UCMR4). This will 

require sampling at pre-scheduled dates of 

all 9 Entry Points to the Distribution System 

(EPDS) in the City. Water Production must 

ensure its EPDSs are pumping when needed 

for the sampling schedules of UCMR4. 

  

Surface water production for the remainder 

of 2018 will be dictated by the amount of 

water remaining in Upper Lake Mary (ULM) 

after a significantly dry 2017/2018 winter. 

The primary determining factor for surface 

water production will be assuring that at 

least 20% of ULM is reserved for 2019. A 

moderate and optimized approach to water 

supply will be adopted for 2018, very similar 

to that of 2017.   

 

By dividing supply between available 

sources, we will optimize capital investments 

and maintain surface water near 25% or less 

of the water supply in 2018.  Optimizing the 

water supplies in this manner will make it 

possible to respond quickly to unplanned 

needs, utilize equipment investments, 

manage system wide disinfection and water 

age, meet EPAs UCMR4 sampling 

requirements and reserve 20% of Lake Mary 

for 2019. 

 Peak Annual Estimate  

Source Day MGD MG AF 

Upper Lake Mary 5.5 712 2185 

Local Wells 4.9 496 1523 

Lake Mary Wells 3.4 580 1780 

Woody Mountain Wells 5.2 838 2572 

Inner Basin 1.5 63 193 

Total 20.6 2.689 8286 

Minus 15% Well 

Redundancy 

17.5   

Peak Day and Total Annual Operations Plan 

3 

1st Quarter (actual) 2nd Quarter (estimated) 

  
Avg 

MGD 
MG AF 

Avg 

MGD 
MG AF 

Surface 2.1 190 583 2.5 228 700 

LM Wells 0.8 75 230 1.8 164 503 

WM Wells 0.8 76 233 1.8 164 503 

Local Wells 2.3 205 629 2.3 209 641 

IB 0 0 0 0.2 18 55 

Total  6.1 546 1676 8.6 783 2402 

3rd Quarter (estimated) 4th Quarter (estimated) 

  
Avg 

MGD 
MG AF 

Avg 

MGD 
MG AF 

Surface 2.0 184 565 1.0 110 338 

LM Wells 1.7 156 479 1.1 101 310 

WM Wells 1.7 156 479 2.0 184 565 

Local Wells 2.3 212 651 2.3 212 650 

IB 0.5 46 141 0 0 0 

Total 8.2 754 2315 6.4 607 1863 

2018 Quarterly Operations Plan 

Photo by Brad Hill—IB Well #9 
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2017 SUMMARY 4 

4-1 2017 Notable Events & Improvements 

Wastewater Operations - Wildcat Water Reclamation Plant 

1. Rebuilt Reclaim Booster Pump #2 

2. Replaced Grit Washers; this equipment was over 25 years old and had failed.    

3. Rebuilt Primary Effluent Pump 3. 

4. Installed more security systems, including door locks and cameras. 

5. Replaced centrifuge#2 with a disc thickener#2. This new technology has improved our 

digester operations by thickening the solids sent to digester, reducing liquid volume by 8 

million gallons. 

6. Repaired all of the overhead cranes. 

7. Calibrated all flow meters and gas detection systems. 

8. Installed a PLC (programmable logic controller) in Secondary effluent pump station. 

9. Improved solids handling operations by using the remote control on new dredge. 

 

Wastewater Operations - Rio Water Reclamation Plant 

1. Aeration Blower and Air Pipeline replacement has demonstrated about 77,700 Kwhr or 

$6750.14 saving in power monthly. 

2. Repaired all of the overhead cranes.   

3. Calibrated all flow meters and gas detection systems.  

4. Installed more security systems at the Influent Pump Station. 

5. Replaced the Influent Pump Station Check Valves. 

6. Cleaned the influent piping prior to the influent pump station. 

7. Improved the Atrium multi-use meeting space with sound panels and projection system. 

 

Water Production Operations 

1. Completed electrical upgrade of 65 year old original equipment at the Lake Mary Water 

Treatment Plant to current standards with new outdoor & indoor transformers, motor 

controls and switchgear. 

2. Installed new heating system in historic Lake Mary buildings primarily to keep load out 

functional for water hauling customers. 

3. Cleaned the inside bottom of 12mg Main Reservoir. 

4. Installed new submersible Shop Well pump. 

5. Cleaned and installed new and resized Woody Mtn #10 pump and motor. 

6. Rebuilt Woody Mountain #7 softstart with new transformers and SCRs (silicone 

controlled rectifiers). 

7. Reprogrammed PLC (programmable logic controller) in Filter Building at the LMWTP. 

8. Installed new VFD (variable frequency drives) and one motor in LMWTP flocculation 

chambers. 

9. Completed a 27” pipe repair of surface water transmission main. 

10. Bladed (levelled and smoothed) roads at Red Gap Ranch. 

11. Painted/Stained all of Woody Mountain & Inner Basin Well Houses and historic Lake 

Mary WTP buildings. 
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12. Installed new MIOX chlorination system at Continental Well.  

13. Repaired surge tower at RWPS (Raw Water Pump Station). 

14. Installed 4 new soft-starts on RWPS pump drives. 

15. Installed new town pump at Foxglenn/Sinagua Well House. 

16. Installed new meters at Interchange, Shop, LM#8 and WM#6 wells. 

 

Engineering 

 1.  Aging Water Infrastructure Replacement (AWIR) 

 Replaced 5,585 linear feet (LF) of undersized water line & 2,335 LF of sewer line in 

Sunnyside neighborhood. The majority of waterlines replaced were 2-inch, and 4 inch in 

diameter, inadequately sized for fire flows and over 62 years old.  Infrastructure 

replacement included all pavement, curb & sidewalk and edge improvements. Sunnyside 

neighborhood, between Izabel Street and Fourth Street, Cedar Avenue and 2nd Street. 

 Replaced 1075 LF of 8-inch cast iron water main originally installed in 1901 and 1000 ft. 

of 8-inch vitrified clay pipe sewer main in Beaver Street from Columbus Avenue to Dale 

Avenue. 

 Replaced 2,690 LF of 1947 14-inch cast iron water transmission main along Grand 

Canyon Avenue from Sante Fe Avenue to Observatory Mesa. Infrastructure replacement 

included all pavement, curb & sidewalk and edge improvements. 

 Replaced 3,400 linear feet (LF) of water line & 2,300 LF of sewer line, over 98 years 

old.  Infrastructure replacement included all pavement, curb & sidewalk and edge 

improvements. Brannen neighborhood replacement phase 2 covered between Cottage 

Avenue and Butler Avenue, O’Leary Street & Colorado Street. 

 Replaced 2,650 LF of 1906 6-inch cast iron water main & 1,425 LF of sewer line, as old 

as 100 years old along Mikes Pikes from Phoenix Avenue to Milton Avenue. New 

pavement, curb & sidewalk included. 

 Replaced approximately 5,500 LF of 1964 6-inch asbestos cement water main, 675 LF of 

sewer main, stormwater drainage and full street reconstruction of Zuni Drive from 

Cochise Drive to Leupp Drive. The key focus of this project was improvement 

infrastructure and removal stormwater flooding issues that existed in the Bow & Arrow 

neighborhood. 

 Replaced 180 LF of deteriorating 8-inch cast iron sewer main and rehabilitated 800 LF 

within Milton Avenue from Phoenix Avenue to Butler Avenue. This section of sewer pipe 

was fully deteriorated, failing and required immediate repair. The remainder of repair 

involved installing 800 LF of cured in place pipe (CIPP) liner that was installed through 

existing manholes with no excavation required and provides a corrosion resistant 

replacement pipeline material. This sewer rehabilitation technique saved the City of 

Flagstaff over $250,000 in replacement costs. 

 

2. Westside Sewerline Extension: Water Services extended the Westside sewer interceptor 

4830 LF along the clay avenue wash in order to serve new development and infill on the 

Westside of Flagstaff, including WL Gore Woody Mountain Campus, Timber sky, Railroad 

Springs neighborhood and the City of Flagstaff public works facility.  
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Stormwater 

1. Constructed two major stormwater conveyance systems.  Upgraded drainage 

conveyance in Fanning and Bow & Arrow Washes. 

2. Performed 1,200 construction site inspection at 50 individual sites. 

3. Conducted 73 drainage investigations. 

4. Reviewed 37 concept and site plan submittals. 

5. Completed 74 flood zone determinations. 

6. Processed 37 floodplain use permits. 

 

Regulatory Compliance 

1. Selected to represent Flagstaff in the ADEQ Recycled Water Rule Revision Workgroup. 

This workgroup provided recommendations to ADEQ to assure reclaimed water quality 

standards are adequate for their end uses.  

2. Completed a 5 year collaborative work study conducted by the Flagstaff City Manager’s 

compounds of emerging concern (CEC).  After 5 years, the Advisory Panel, organized by 

the Flagstaff City Manager, concluded that there were no data to suggest that the 

continued use of reclaimed water provides undue risk to human health.  

3. Completed a two-year monitoring event under the surface water treatment rule for 

Cryptosporidium and Giardia.  Neither compound was detected in the Upper Lake Mary 

or Inner Basin raw water source water.  

4. Successfully transitioned to electronic pretreatment reports for field staff.  

5. Completed another successful year with no drinking water monitoring violations or 

missed monitoring events.  

6. Completed another successful year with no wastewater exceedances or missed 

monitoring events. 

 

Water Resources & Conservation 

1. Flagstaff won Wyland’s National Mayor’s Challenge for Water Conservation in the 30,000

-100,000 population category.  

2. Collected additional geophysical information in and adjacent to the city boundary 

(Controlled Source Audio Magnetotellurics). The Well Siting Study was completed in May 

2018. Staff plan to execute the next City’s water well drilling project in 2018. 

3. Carollo Engineers completed a high-level cost analysis of water supply alternatives that 

include direct and indirect potable reuse options. 

4. Coordinated the Arizona Pure Water Brew Challenge in Flagstaff. Water purification 

occurred at the Rio WRP. Mayor, Council and staff, attended this important event, 

Arizona’s first Direct Potable Reuse project. Delivered pure water to breweries including 

Oak Creek, Granite Mountain, Wanderlust, Dark Sky, and Historic. 

5. Water Conservation Manager, Tamara Lawless, Water Resources manager, Erin Young, 

and Felix Parham, MSW Water Production, participated in the annual STEM City Earth’s  

Spheres Field Trip to Upper Lake Mary in November, 2017. This was our 4th year 

participating. 

6. Presentations at AZWater, National WateReuse Annual Meeting, Arizona Hydrological 

Society, and a Flagstaff Community Water Forum. 
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City of Flagstaff Water Management Summary 2017 
A.  WATER PRODUCTION 

 I.    C Aquifer Groundwater 5,921 AF         (58%  of Total Water Produced) 

              Lake Mary wells   1,129 AF                                (73% of Total Potable Produced) 

              Woody Mtn wells   2,178 AF 

              Local wells   2,614 AF 

 II. Upper Lake Mary Surface Water                          1,776 AF           (17% of Total Water Produced) 
                                                                                                          (22% of Total Potable Produced) 

III. Inner Basin Water                                                    368 AF            (4%  of Total Water Produced) 

                          Inner Basin wells                                  0 AF                                (5%  of Total Potable Produced) 

              Inner Basin spring water                   368 AF 

             2017 TOTAL POTABLE PRODUCED                                                  8,065 AF 

III. Reclaimed water (direct delivered)                          1,860 AF        (21% of Total Water Produced) 

Golf Courses       926 AF    (Pine Canyon 288 AF; Continental 638 AF) 

Manufacturing       141 AF 

Municipal parks, schools       137 AF 

Commercial       105 AF 

Northern AZ University       144 AF 

Construction         77 AF  (reclaimed hydrant meters & standpipes) 

Residential           1 AF 

Snowbowl                                         329 AF  (427 AF  Nov ‘17– Feb ’18 ski season)  

                          Discharged to Rio de Flag             4,517 AF  (not included in total) 

       2017 TOTAL WATER PRODUCED      10,254 AF 

 

B. POTABLE WATER USED 

 I. Residential                           4,153 AF (56 %)     
          Single-Family   2,471 AF                          (15,163 household meters) 

          Multi-Family   1,682 AF                                 (3,104 multi-family meters) 

 

 II. Non-Residential                           3,250 AF (44 %) 
          Commercial    1,952 AF                                  (2,042 non-residential meters) 

          Manufacturing       267 AF 

          Landscape/Lawn       260 AF 

          Northern AZ University       551 AF 

               Standpipe       220 AF 

 2017 TOTAL WATER BILLED     7,403 AF 

 

C.  NON-REVENUE (L & U) WATER [produced – billed/produced]:      662 AF or 8% 

                          Water main flushing                             9 AF 

                          System leaks detected and repaired  163 AF  

                             Other                                                 490 AF (i.e., system flushing, uncalibrated production meters) 

 

D.  AVERAGE WATER USE                                                       91 Total GPCD or 145 GPHD  

I. Gallons per Capita per Day (gpcd) is the potable water used in gallons / 72,961 population 

 Residential = 51 gpcd & Non-Residential = 40 gpcd = 91 Total gpcd (does not include Non-Revenue) 

    Total - 99 gpcd (includes Non-Revenue) 

 II. Single Family Residential Water Use:  0.16 AF/house/year or 145 gallons/house/day  (GPHD) 

[2,471 AF/15,163] (does not include non-revenue water) 

                                                 
 Annual volume equal to ending meter totalizer read on December 31, 2017 minus the beginning meter 

totalizer read on January 1st, 2017 
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WATER CONSUMPTION & PROJECTED NEEDS 5 

The graph above illustrates water production (in acre-feet per year) and population for the 

City of Flagstaff from 1950 through 2017. The annual percentage increase in population 

over the 68 year period has been 1.32% per year while water production has increased 

1.24% per year over the same time period. Projected water demand assumes these growth 

rates and water use will continue. 

5-1 Projected Potable Water Deliveries from 2017 to 2070 

5-2 2017 Potable Water Use by Customer Class 
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5-3 Water Meters 

Meters Read—Highest Month Each Year for Last 10 Years 

New Meter Sets in Last 10 Years 

Photo by  Brad Hill — Inner Basin Well #9 
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The Arizona Department of Water Resources 

(ADWR) issued the City a Designation of 

Adequate Water Supply in 2013. The 

Designation identified 9,913 AF/YR (acre-feet 

per year) of local groundwater (Lake Mary, 

Woody Mountain and Local well fields), 3,585 

AF/YR from Upper Lake Mary, 16,500 AF/YR 

from Red Gap Ranch, and 2,212 AF/YR of 

reclaimed water as available supplies to meet 

100 years of projected water demand. The 

supply from Red Gap Ranch is limited to 

8,000 AF/YR after the City entered into an 

agreement with the Navajo Nation in 2011.  

The Designation of Adequate Water Supply is 

based upon population growth projections 

from the voter-approved Regional Land Plan 

2030, water supply availability as 

demonstrated using a groundwater computer 

model developed by the U.S. Geological 

Survey, and records of direct delivered 

reclaimed water use.  

Flagstaff is required to provide annual 

updates to ADWR that document current, 

committed and projected water demands for 

the community. 

Reporting 

Year 

Current 

Demand 

Potable 

Current 

Demand 

Reclaimed 

Total  

Current  

Demand1 

Committed 

Demand2 

10-Year 

Projected 

Demand3 

Remaining 

Designation 

Volume4 

2017 8,065 2,189 10,254 NA 11,830 NA 

2016 7,979 1,8175 9,7955 686 11,3005 5,2295 

2015 8,013 1,921 9,934 833 11,461 4,943 

2014 8,347 1,934 10,281 1,058 11,629 4,371 

2013 8,565 2,252 10,817 819 9,881 4,074 

2012 8,3846 2,050 10,4345 707 9,673 4,5695 

2011 8,249 2,212 10,461 859 9,517 4,390 

Annual Tracking of Committed Demand (in acre-feet/year) 

1. Total current demand reported to ADWR is the sum of potable and reclaimed water delivered in that 

calendar year. 

2. Committed demand is Council-approved plats, building permits and rezones approved but not served. 
3. Based on the historic 60-year growth rate of 1.44% at time DADE was submitted in 2011; includes 

reclaimed water.  

4. Total Designation Volume (15,710 AF) - Total Current Demand - Committed Demand. This Total 

Designation Volume does not include the 8,000 AF/year available from Red Gap Ranch. 

5. Corrected from 2016 Report to the Water Commission; corrected to the value submitted to ADWR. 
6. Correction was made due to difference in individual meter totals reported to ADWR vs. master meter 

totals in 2012 Water Management Summary. 

Data reported annually to ADWR by June 1. Information may vary prior to submittal. 

5-4 Designation of Adequate Water Supply 

5-5 Water Supply Alternatives Analysis 

While Flagstaff has a Designation of 

Adequate Water Supply, there are several 

options being evaluated for meeting future 

demands beyond those supplies utilized 

today. The studies will determine the volume 

of water each supply should yield bring, and 

the cost per acre-foot of water. The first 

focus area is to utilize 100% of the reclaimed 

water generated at the Water Reclamation 

Plants. Currently, only 30% of reclaimed 

water is recycled in the community. The goal 

is to utilize the other 70% within the City’s 

urban water management area. The second 

project is to provide a list of water supply 
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alternatives that 

e x p l o r e  t h e 

feasibility of a 

n u m b e r  o f 

a d v a n c e d 

treatment options 

o f  r e c l a imed 

water, including 

potable reuse. 

Results of these 

studies will be 

compared and 

contrasted to the 

costs to develop 

Red Gap Ranch. 

 

Carollo Engineers were 

retained by the City to 

provide a high-level cost 

estimate of reclaimed 

water alternatives along 

with potential water 

conservation savings and 

estimated costs to 

develop Red Gap Ranch. 

Assuming the direct 

potable reuse process 

does not include reverse 

o s m o s i s ,  t h e s e 

alternatives (minus water 

conservation as those 

volumetric savings are 

not substantial)  are not 

only cost competitive but 

could meet water needs 

at build-out. A more 

re f i ned  es t imat i on 

p r ocess  i s  b e ing 

conducted by Brown & 

Caldwell in 2018.  

Carollo Study—Water Supply Alternatives Costs, October, 2017 
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5-6 Advances in State Law—Notices of Final Rulemaking Nov. 3, 2017 

ADEQ last adopted a comprehensive revision 

of the reclaimed water reuse rules in Janu-

ary, 2001. Since 2001, however, the science 

and technology of treatment and monitoring 

have advanced, and new concerns and needs 

have arisen, including the need for clarifica-

tion of ambiguities in the rules. In early 

2016, ADEQ held informal listening sessions 

in Tucson, Phoenix, and Flagstaff to gather 

comments and feedback on the current rules. 

This rule is an outcome of that process and 

represents the first round of three planned 

rulemaking phases.  

 

In addition to meeting stakeholders’ water 

augmentation requests, this rulemaking fur-

thers the goals of the Governor’s Arizona 

Water Initiative’s Augmentation Council, 

originated by Governor Ducey under Execu-

tive Order 2015-13 and the Governor’s Blue 

Ribbon Panel on Water Sustainability, which 

was formed in 2009 by Governor Brewer. 

The Blue Ribbon Panel on Water Sustainabil-

ity Final Report, November 30, 2010 con-

tained recommendations to advance and ex-

pand the use of reclaimed water and other 

recycled waters. In The Arizona Water Initia-

tive Annual Report, July 1, 2016, experts 

identified the need for water augmentation 

through expanding reclaimed water reuse. 

This rulemaking is the first phase in expand-

ing the use of reclaimed and recycled waters 

to further these augmentation goals. For ex-

ample, part of this rulemaking will allow for 

an exception to the prohibition against 

providing reclaimed water for human con-

sumption in order to augment Arizona’s wa-

ter supply and to spark innovation.  

 

Based on the need for augmentation and the 

listening sessions held in early 2016, future 

phases will likely involve updates and 

amendments to A.A.C. Title 18, Chapter 11, 

Article 3, Reclaimed Water Quality Standards 

and additional amendments to A.A.C. Title 

18, Chapter 9, Article 7 regarding infrastruc-

ture and technology and potable use criteria. 

 

ADEQ is planning a second rulemaking phase 

that will involve amending A.A.C. Title 18, 

Chapter 11, Article 3, Reclaimed Water Qual-

ity Standards. To assist ADEQ in revising the 

reclaimed water quality standards, ADEQ has 

convened an expert workgroup to review the 

suitability of existing standards in light of 

current knowledge and provide recommen-

dations on revisions. 

 

ADEQ has also convened a workgroup of ex-

perts to provide recommendations to ADEQ 

on infrastructure and technology for a third 

rulemaking phase. This work group is 

charged with two main tasks: (1) review the 

reclaimed water conveyance requirements 

(formerly A.A.C. Title 18, Chapter 9, Article 6 

provisions, which have been proposed for 

incorporation into Part B of Article 7, and de-

termine whether the current technical criteria 

are adequate, and (2) develop and recom-

mend comprehensive criteria for advanced 

water treatment of reclaimed water for direct 

potable use. Comprehensive criteria for di-

rect potable use would replace the interim 

criteria specified in Part E of this rulemaking. 

ADEQ intends to modify the reclaimed rules 

in phases, as opposed to all at once. 

To get a flavor for advanced treatment, Wa-
teReuse AZ Members toured Pure Water San Die-

go, Orange County Groundwater Replenishment 
System, and Carlsbad Desalination Plant in 

March, 2017.  



15 

Annual Report  May 14, 2018 

WATER PRODUCTION 6 

6-1 Water Wells Peak Capacity 

Photo by Peri Hill - Lake Mary at sunset 

2018 Estimated Wells Peak Capacity 

Local Wells Maximum Production 

(gpm) 

Lake Mary Wells Maximum 

Production (gpm) 

Woody Mountain Wells 

Maximum Production (gpm) 

Continental-2 310 LM 1 155 WM 1 225 

Foxglenn 350* LM 2 390 WM 2 225 

Sinagua 300* LM 4 400 WM 3 565 

Shop 920 LM 5 290 WM 4 320 

Ft. Tuthill 1,225 LM 8 720 WM 5 280 

Interchange 185 LM 9 240 WM 6 350 

Rio 200   WM 7 550 

McAllister On Hold   WM 9 460 

  WM 10 280 *Foxglenn/Sinagua pumphouse limited to 

max volume of 600 gpm   
  WM 11 355 

Total gpm 3,440 GPM  2,195 GPM  3,610 GPM 

Total MGD 4.95 MGD  3.16 MGD  5.20 MGD 

TOTAL PEAK WELL CAPACITY 

WITH ONE HIGH-CAPACITY WELL REDUNDANCY (15%)  

13.31 MGD 

11.31 MGD 
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6-3 2017 Weekly Production By Source (Million Gallons) 
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Historic Average (1949-2017) Potable Water Supply 2017 

Production by Source (1949-2017) 

 

Upper 
Lake Mary

29%

Inner Basin 
Spring

5%

Inner Basin 
Wells
4%

Woody 
Mtn. Wells

20%

Lake Mary 
Wells 
21%

Local Wells
21%

Upper 
Lake Mary

22%

Inner Basin 
Spring

4%

Inner Basin 
Wells
0%

Woody 
Mtn. Wells

27%

Lake Mary 
Wells 
14%

Local Wells
33%

Mark Richardson, Operations Manager, during a staff site visit 

to the spigot on Waterline Road. Water Production shut off flow 

at the spigot in 2017 due to concerns that the site is not desig-

nated as an Entry Point into the Distribution System.  
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6-5 City Supply Wells & Registration Information 

* EPDS – Wells that are tested as an entry point to the distribution system (EPDS). See page 18 for drinking 

water quality data regulated by the Arizona Department of Environmental Quality. Other EPDS points 

include the Woody Mountain booster site (EPDS 001), Inner Basin water at the North Reservoir Plant 
(EPDS 002), and water from Upper Lake Mary (EPDS 003). 

CADASTRAL NAME 
ADWR 

REGISTRATION 
NUMBER 

DATE OF 
COMPLETION 

A (21-06) 35 cbd Woody Mtn Well #1 55-606201 Dec-54 

A (21-06) 35 ccb Woody Mtn Well #2 55-606202 Jul-56 

A (21-06) 35 bcc Woody Mtn Well #3 55-606203 Oct-57 

A (21-06) 35 ccc Woody Mtn Well #4 55-606204 Nov-57 

A (20-06) 02 bbc Woody Mtn Well #5 55-606205 Jun-63 

A (20-06) 02 bdb Woody Mtn Well #6 55-606206 Mar-68 

A (20-06) 11 bab Woody Mtn Well #7 55-606207 Apr-78 

A (20-06) 11 cab Woody Mtn Well #9 55-509026 Nov-85 

A (20-06) 02 bcb Woody Mtn Well #10 55-548560 Mar-96 

A (20-06) 11 baa Woody Mtn Well #11 55-559574 Jun-98 

A (20-08) 18 bbb Lake Mary Well #1 55-606195 Oct-62 

A (20-08) 18 ccb Lake Mary Well #2  55-606196 Dec-64 

A (20-07) 12 dda Lake Mary Well #3 55-606197 Sep-65 

A (20-08) 19 aba Lake Mary Well #4 55-606198 Jan-72 

A (20-08) 20 dbc Lake Mary Well #5 55-606199 Dec-75 

A (20-08) 27 bdc Lake Mary Well #7 55-606200 Dec-78 

A (20-08) 20 cca Lake Mary Well #8 55-501228 Mar-82 

A (20-08) 30 cdb Lake Mary Well #9 55-532282 Sep-91 

A (23-07) 33 aab Inner Basin Well #9 55-606209 Aug-68 

A (23-07) 27 cca Inner Basin Well #11 55-606210 Aug-71 

A (23-07) 28 ddb Inner Basin Well #14 55-606211 Aug-70 

A (21-07) 24 aac Foxglenn Well (EPDS 4) 55-559572 Jan-97 

A (21-08) 17 bca Continental Well-2 (EPDS 5) 55-560805 Feb-97 

A (21-08) 07 dbb Interchange Well (EPDS 6) 55-588998 Nov-02 

A (21-08) 05 dca Shop Well (EPDS 7) 55-588257 Dec-02 

A (21-07) 23 cbb Rio Well (EPDS 8) 55-599535 Nov-03 

A (20-07) 06 adc Ft. Tuthill Well (EPDS 9) 55-907084 Jan-08 

A (21-07) 24 acd Sinagua Well (EPDS 4) 55-907085 May-08 

A (21-07) 19 bbd McAllister Well 55-908260 Apr-09 
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6-6 Potable & Reclaimed Power Cost—CY 2017  

 Data from Water Services Division, Wastewater Treatment Section, April, 2018 

 Note the energy cost above for reclaimed water is only that to pump into the reclaimed 

water system. Staff can not differentiate out the portion of the overall cost to treat 
wastewater from that to produce reclaimed water 

 Total electricity cost = Electricity Cost Data from Sustainability + Booster Station Cost 

Data from Water Production Section. 
 Costs do not include operation and maintenance, staffing, or chemical treatment. 

 Electrical charges to boost the water to homes in Flagstaff were distributed across WM, IB, 

and Local Wells only. 
 No well water was produced from the Inner Basin in 2017. 

  

2015 Electricity Used to Treat                        

Influent to Plants 
Electricity Used to 
Deliver Reclaimed 

Water (kWh) 

Total Reclaimed 

Delivered (gallons) 
(kWh) 

Water Reclamation Plant APS Solar Co-Gen 

Wildcat Hill 5,291,155 1,450,681 305,120 493,637 271,883,000 

Rio de Flag 3,260,039 525,097   348,445 355,155,000 

Totals 8,551,194 1,975,778 305,120 842,081 627,038,000 

Cost to Utility $897,302 $277,844 $61,582 $92,629    

Corrected Reclaimed Power Cost for CY 2015  

  
2017 Electricity Used to Treat Influent to Plants 

Electricity Used to 
Deliver Reclaimed 

Water (kWh) 

Total Reclaimed 

Delivered (gallons) 
(kWh) 

Water Reclamation Plant APS Solar Co-Gen 

Wildcat Hill 5,119,727 1,364,443 0 354,548  269,033,000 

Rio de Flag 3,229,120 324,924  174,402  309,647,000 

Totals 8,348,847 1,689,367 0 528,950 578,680,000 

Cost to Utility $854,570 $132,731   $58,185    

Source

Raw 

Pump Booster

Final 

Cost

Lake Mary 

Plant
$0.29 $0.09 $0.38 $219,933.36 578.772 2057.498 $124

Lake Mary 

Wells 
$0.47 $0.09 $0.56 $206,094.56 368.026 1680.361 $182

Local Wells $1.00 $0.04 $1.04 $885,760.72 851.693 8428.979 $339

Woody 

Mountain Wells
$0.75 $0.04 $0.79 $560,565.83 709.577 5703.993 $257

Inner Basin 

Springs
$0.00 $0.04 $0.04 $4,793.16 119.829 28.377 $13

Weighted Avg $0.71 $233

Total $1,877,148 2,627.90  17,899.21   

Water Source

Electricity $/Kgal

Total Power 

Cost

Water 

Produced 

(MG)

Total 

Megawatt

Cost Per 

Acre-

foot
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WELL FIELDS 7 

7-1 Well Fields & Infrastructure 
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7-2 City of Flagstaff Well Production History 1997-Present (million gallons) 

Totals will not necessarily match cumulative well field master meters due to unknown meter inaccuracies 
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City of Flagstaff Well Production History 1997-Present (acre-feet) 

Totals will not necessarily match cumulative well field master meters due to unknown meter inaccuracies 
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7-4 Water Level Hydrographs          Woody Mountain Wells 
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Water Level Hydrographs             Local Wells East 
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Water Level Hydrographs            Local Wells West 
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Water Level Hydrographs             Lake Mary Wells 



31 

Annual Report  May 14, 2018 

Water Level Hydrographs          Lake Mary Observation Wells 
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Water Level Hydrographs        Lake Mary Observation Wells (continued) 
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UPPER LAKE MARY 8 

8-1 Upper Lake Mary Monitoring at Newman Canyon—2017 Summary 

The Water Services Division, Flagstaff Watershed Protection Project & the Lake Mary Walnut 

Canyon Technical Advisory Committee partnered with the US Geological Survey to install a 

flow gage and sediment sampler in Newman Canyon in 2014 (see location on page 37). 

Newman Canyon is the largest single contributing tributary to Upper Lake Mary. Sediment 

data are available at http://cida.usgs.gov/sediment/ and stream gage data are available at 

http://waterdata.usgs.gov/nwis/rt Stream Gage 09400815  

All Photos courtesy of the USGS Field Office. Photo at left: Mouth of Newman Canyon, Upper Lake 

Mary.  Photo at right: Looking downstream from standing above the stream gauge. 
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Aerial photos taken by USGS in 2016. Clockwise upper left and upper right: Newman Canyon at 

ULM; lower right: ULM and LLM; lower left: Newman Canyon with Mormon Mountain to the south. 

Field Day with SRP Staff, April, 2017. Left, Water Services 

Intern, Mellisa Yin, at Precip Gauge. Below: Mellisa, Luis 

Hernandez, Brad Hill, Lee Ester, Heather Jayo, Hector 

Buenrostro 



35 

Annual Report  May 14, 2018 

8-2 Upper & Lower Lake Mary Watersheds 
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In 2015 the Water Services Division partnered with Salt River Project to provide ongoing 

operations and maintenance and data collection for six FlowtographyTM sites within the 

4FRI (Four Forests Restoration Initiative) area of the Upper Lake Mary Watershed (see 

map on page 37). Flowtography consists of a camera mounted in a tree that takes one 

photo every 15 minutes of a graduated rebar stake in the center of a channel. The channel 

has been surveyed for slope, cross-sectional area, and roughness such that flow can be 

calculated using Manning’s equation. The height of water on the stream gage is recorded 

off of photographs taken during flow events. The flow record will be used as baseline data 

to compare with flow data collected after forest treatments. These data will help to answer 

the question of how or if forest treatment and maintenance effects surface water runoff 

into Upper Lake Mary.  

 

Six FlowtographyTM sites were installed in November 2014 and all six sites were equipped 

with a pressure transducer in 2016. Two additional FlowtographyTM sites were installed at 

the Newman Canyon USGS gage site and LM-2B, in 2017. 

1 

2 

3 

4 

8-3  Upper Lake Mary Monitoring - Flowtography ™  

Graduated 

rebar stake in 

center of 

channel. 
1 

2 

3 

4 Picture #1 Peak flow 

Picture #2 Snow melt beginning 

Picture #3 Peak snow melt 

Picture #4 Flows receding 
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  Flowtography ™ Results - Newman Canyon (Nov 2015—Feb 2018) 
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8-4 Climate monitoring 

The Water Services Division is interested in snowpack and summer precipitation patterns. 

The graph below shows the annual rain to snow relationship for the past 16 water years. In 

the last 5 of 10 water years our annual precipitation has shifted to be more dominated by 

rain. A warming climate is a concern for the southwestern US as winter snowpack is 

significant for aquifer recharge and surface water reservoirs. Water Services will incorporate 

this and other climate scenario planning into its next Water Resources Master Plan. Data 

converted to determine rain/snow ratio assumes 1" of rain is equal to 12" of snow. The 

period of annual averages is from 90/91 to 16/17.  
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8-5 Upper Lake Mary Average-Monthly Comparison (1960-2017) 

January February March April May June July August September October November December

1960 15% 13% 12% 47% 43% 38% 34% 28% 26% 23% 21% 19%

1961 17% 16% 15% 22% 21% 17% 14% 13% 11% 9% 8% 7%

1962 6% 6% 35% 66% 68% 62% 55% 49% 43% 39% 35% 32%

1963 30% 28% 26% 23% 21% 18% 15% 12% 12% 10% 8% 7%

1964 7% 5% 5% 11% 24% 21% 17% 16% 14% 12% 10% 9%

1965 8% 21% 25% 43% 85% 81% 71% 67% 62% 56% 52% 79%

1966 100% 100% 99% 100% 97% 87% 80% 72% 65% 59% 53% 50%

1967 100% 95% 89% 84% 81% 74% 65% 64% 61% 55% 50% 46%

1968 44% 41% 62% 91% 99% 86% 78% 72% 66% 61% 56% 50%

1969 48% 86% 84% 100% 97% 88% 81% 75% 70% 65% 59% 56%

1970 52% 47% 46% 55% 57% 49% 43% 39% 35% 45% 39% 36%

1971 33% 29% 27% 26% 22% 18% 14% 11% 11% 9% 11% 10%

1972 38% 35% 33% 29% 26% 22% 20% 17% 16% 15% 64% 65%

1973 69% 66% 69% 87% 100% 99% 87% 82% 74% 66% 61% 55%

1974 51% 49% 45% 45% 40% 32% 25% 22% 18% 14% 12% 9%

1975 7% 5% 8% 24% 38% 34% 30% 28% 24% 22% 18% 16%

1976 14% 10% 33% 49% 62% 59% 51% 46% 40% 37% 33% 29%

1977 26% 24% 22% 19% 17% 14% 11% 8% 5% 3% 3% 3%

1978 2% 3% 57% 100% 96% 88% 77% 71% 65% 58% 54% 65%

1979 100% 97% 93% 100% 100% 95% 84% 76% 67% 60% 55% 51%

1980 48% 54% 100% 100% 100% 92% 84% 77% 67% 61% 55% 51%

1981 47% 42% 38% 38% 39% 33% 28% 23% 20% 18% 15% 13%

1982 12% 13% 40% 100% 96% 87% 78% 70% 66% 62% 56% 67%

1983 84% 83% 100% 100% 100% 94% 85% 79% 73% 82% 79% 76%

1984 91% 90% 85% 80% 74% 68% 59% 54% 51% 46% 43% 39%

1985 43% 41% 51% 100% 100% 92% 78% 70% 62% 59% 58% 60%

1986 57% 66% 84% 78% 71% 63% 57% 54% 52% 59% 53% 49%

1987 46% 57% 85% 87% 81% 71% 62% 56% 51% 45% 46% 43%

1988 38% 48% 50% 61% 54% 46% 39% 34% 31% 25% 23% 22%

1989 21% 26% 34% 32% 31% 23% 21% 20% 18% 17% 15% 15%

1990 15% 15% 19% 18% 17% 14% 14% 13% 13% 12% 12% 12%

1991 12% 14% 29% 52% 61% 54% 47% 40% 33% 29% 25% 21%

1992 21% 21% 42% 68% 66% 63% 56% 50% 48% 41% 38% 37%

1993 62% 100% 100% 100% 95% 87% 80% 71% 67% 59% 54% 53%

1994 49% 44% 46% 56% 58% 53% 43% 37% 33% 29% 26% 25%

1995 25% 25% 100% 97% 97% 91% 82% 75% 70% 66% 62% 56%

1996 54% 50% 46% 41% 36% 30% 26% 25% 23% 21% 20% 19%

1997 18% 23% 25% 45% 49% 44% 38% 33% 30% 28% 25% 23%

1998 22% 26% 21% 70% 91% 83% 73% 67% 57% 55% 51% 46%

1999 43% 40% 38% 37% 37% 34% 32% 30% 29% 40% 36% 33%

2000 30% 29% 49% 33% 32% 26% 22% 21% 18% 19% 19% 19%

2001 16% 16% 18% 38% 38% 34% 30% 27% 25% 24% 23% 22%

2002 19% 18% 17% 17% 15% 13% 11% 11% 9% 9% 9% 9%

2003 9% 9% 22% 39% 34% 32% 28% 28% 28% 27% 26% 26%

2004 26% 26% 26% 40% 37% 33% 28% 26% 25% 24% 23% 29%

2005 64% 100% 100% 100% 99% 91% 84% 76% 72% 67% 63% 58%

2006 54% 51% 48% 47% 44% 39% 35% 32% 30% 27% 25% 23%

2007 22% 22% 21% 21% 19% 17% 15% 14% 13% 12% 11% 12%

2008 25% 39% 55% 100% 98% 85% 76% 73% 70% 65% 62% 59%

2009 57% 56% 71% 75% 69% 62% 54% 49% 42% 38% 35% 32%

2010 30% 31% 32% 86% 99% 90% 82% 77% 70% 64% 59% 54%

2011 49% 53% 65% 61% 53% 46% 41% 36% 33% 31% 30% 29%

2012 28% 27% 30% 36% 32% 27% 24% 23% 22% 20% 19% 18%

2013 21% 29% 40% 41% 36% 31% 28% 27% 24% 33% 32% 31%

2014 30% 28% 41% 39% 36% 31% 28% 27% 27% 26% 24% 23%

2015 24% 32% 66% 66% 62% 57% 52% 48% 44% 42% 42% 43%

2016 42% 48% 55% 51% 50% 46% 41% 39% 36% 33% 31% 33%

2017 57% 82% 102% 98% 92% 82% 79% 75% 70% 66% 62% 58%

Historic Average 37.6% 40.5% 49.6% 59.7% 60.2% 54.3% 48.2% 44.1% 40.3% 38.0% 36.1% 35.1%

Historic Median 30.4% 31.5% 43.4% 53.6% 57.5% 50.9% 42.5% 38.9% 34.3% 34.9% 33.5% 32.0%
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8-6 Upper Lake Mary Inflow Report & Predicted Water Budget (1949-2017) 
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The City recognizes water conservation as an 

important component of the overall Water 

Services water management program. In April, 

2016, City Council suggested the program add 

focus to the commercial sector and added 0.1% 

to the increasing water rate dedicated to the 

Water Conservation Program. A full-time Water 

Conservation Specialist was added in FY18. 

 

Water conservation has been an important 

proactive action to temper peak demand and to 

defer infrastructure costs of developing new 

supplies. In the last 25 to 30 years Flagstaff has 

seen an incredible reduction in water use per 

capita. Contributing factors include federal, state, 

and local plumbing code changes, rate structure 

and rate adjustments, fixture retrofit rebates, 

water education, distribution leak detection and 

reduction, and behavior change (all elements of 

the City’s conservation program). Faced with a 

drought in 2002, Water Services created a full-time position, eventually expanding to 2 full 

time staff and 2 temporary staff, dedicated to water conservation. The program was cut 

during the recession in 2009 and 2010 and by FY16 the budget was back to match where it 

was pre-downturn.  

 

A Water Conservation Strategic Plan is funded for FY18. This plan will provide the Water 

Conservation Program with program goals and actions, and will include input from the 

Flagstaff community. 

 

The Water Conservation Program tightened up guidelines for high efficiency toilets, which 

has lowered the total number of dollars disbursed over the last two fiscal years. 

Participation for residents was made easier through utilization of the WaterWays software 

platform, which allows online submissions at www.waterrebates.com. There was only one 

household participant in the turf removal rebate program, which is being rebranded as the 

Low Water Landscape Rebate Program in 2018. This rebranding effort will accompany 

printouts of recommended plants for individual Flagstaff neighborhoods, and will budget for 

an hour of consulting for each property with staff from The Arboretum at Flagstaff. No 

residents participated in the rainwater harvesting rebate in 2017, though 15 households 

were given free 270 gallon rainwater harvesting containers through the Water Conservation 

Program’s container reuse program.  

WATER CONSERVATION 9 

9-1 Program Overview 

http://www.waterrebates.com
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9-2 2017 Program Accomplishments 

9-3  Non-Revenue Water 

In 2017, 92% of water produced was 

billed to customers. Non-revenue water 

equaled 662 acre-feet. 

 Water main flushing—9 AF or 1% 

 System leaks detected and 

repaired—163 AF or 25% (Leak 

Detection Phase III and IV) 

 Other—undocumented flushing, 

u n d e t e c t e d  l e a k s ,  m e t e r 

inaccuracies, billing inaccuracies 
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The City of Flagstaff Water Conservation 

Program once again partnered with Arizona 

Project WET (Water Education for Teachers) 

on hosting the popular fourth grade water 

festival on September 14, 2017 at Foxglenn 

Park. Over 1,000 fourth grade students from 

Flagstaff public, charter, and home schools 

participated in the event. Students used 

interactive models to discuss watersheds, 

the water cycle, groundwater flow and water 

conservation. The event was sponsored by 

the City of Flagstaff Water Conservation 

Program, Essity (formerly SCA), and Arizona 

Project WET. 

 

This event would not have been successful 

without the help of volunteers from the City 

of Flagstaff, Northern Arizona University, 

Essity, and the Coconino Plateau Watershed 

Partnership. This event educates children 

about our most precious resource. 

Volunteers and staff were rewarded with 

pizza generously donated by Fratelli Pizza. 

 2005 2006 2007 2008 2012 2013 2014 2015 2016 2017 

Schools 17 17 15 17 10 11 ND  12 14 

4th Grade Classes 37 39 36 38 22 26 ND  32 36 

4th Grade Students 887 932 862 923 538 667 1,080 735 849 908 

Teachers 40 40 36 42 47 28 39 28 673 35 

Teacher Training 

Hours 
80 272 2281 111 1902 7 ND  14 70 

Parent Volunteers 30 90 35 80 0 65 156 68 88 73 

Festival Volunteers 148 59 59 68 40 37 60+  15 70 

9-4 2017 Water Festival Summary 

ND = no data 
1. Includes a Project WET 6 hour workshop for 17 NAU student teachers-in-training, participating as instructors at the Water Festival 

and Project WET 6 hour workshop for 21 FUSD teachers. 
2. Includes a Project WET 2 hour workshop for 23 NAU student teachers-in-training, participating as instructors at the Water Festival 

and Project WET 6 hour workshop for 24 FUSD teachers. 
3. 36 NAU Preservice Teachers & 31 teachers 

Below: Gabriel Barajas, 10, a fourth grade student at Marshall Elementary School explores a watershed 

table during the Flagstaff Water Festival in Foxglenn Park. Photo by Jake Bacon.  

Right: Fourth grade students from across Flagstaff learn about water during the Flagstaff Water Festival 

Photo: City Staff 
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9-5 Water Conservation Program History & Customer Use Trends 

Since 1989, Flagstaff has seen a drop in total per capita water use by 47% (above). During 

this same time, population has almost doubled while annual water used is less than what it 

was in 1990 (below). Below is a summary bullet list of what’s contributed to what’s 

estimated as saving 95,800 AF of water in 25 years:  

 1988 City Council adopted a Water Conservation Ordinance that included an odd/even 

watering day schedule & Water Availability Strategies (on page 51), developed in order 

to reduce peak summer demand  
 1990 Council adopted tiered residential rates (0-12K and >12K gallons) and created 

customer classes 
 1991 inception of Low Flow Toilet Rebate Program 
 1993 Rate increase adopted 

 1994 Rio Reclamation Plant online & reclaimed waterline constructed to serve summer 

irrigation 
 Sometime between 1994 & 2003 tiered residential rate structure changed to 0-5K, 5-

15K & >15K gallons & rate increase 
 2002 First and only time in history of the ordinance (see page 51) the Water Availability 

Strategy was elevated above Level I, Water Awareness. Level II went into effect May 10, 
2002, Level III was in effect from June 21-Sept. 23, 2002. Ordinance was modified from 
4 to 3 levels in May, 2003. 

 2003 Water Conservation Program established with program manager & 2 temporary 

enforcement staff positions 
 2005 Rebate program expansion to include turf removal & xeriscape, high-efficiency 

clothes washers, hot water re-circulators, pre-rinse spray nozzle installations, waterless 
urinal installations 

 2006 Rate structure tiered residential rate structure changed to 0-5K, 5-15K, 15-25K 

and >25K and rates increase 
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9-6 Water Conservation Code Enforcement—2017 

ENFORCEMENT SUMMARY: During the 2017 enforcement season, our Water Conserva-

tion Enforcement Aides noted 212 watering violations, and made 12 non-violation contacts. 

The water enforcement season went smoother than usual, due to a new app developed by 

Water Services IT staff. The new app allowed enforcement staff to upload photos and notes 

directly to a GIS enabled map, removing the need for stops at the office to download the 

photos and notes onto a computer. The GIS map was available for review in real time, 

which allowed office personnel to keep track of the enforcement team’s daily  progress. Due 

to a problem in the City of Flagstaff billing software, fines were not given to repeat violators 

during 2017. The issue with the software system has been addressed for 2018.  

green are violations and red are non-violation contacts 

 2009 & 2010 Water Conservation Program was cut from budget; from $191,500 to 

$21,000 
 2011 Rate structure tiered residential changed to 0-3.7K, 3.7-6.4K, 6.4-11.7K, >11.7K 

gallons 
 2011 Rebates for toilets, turf to xeriscape and rain water tanks funded since program 

was cut 
 2014 Two temporary enforcement staff added into the budget 

 2016 Program funding increased and added a full-time Water Conservation Specialist to 

staff 
 2016 Water rate increase adopted 
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Water Awareness: In effect when water demand is equal to or 
less than safe production capability.  
 

1. Implements Odd / Even Watering Schedule; Odd addresses are allowed to water T, 

Th, and Sa, even addresses on W, F, Su. No watering Mondays. Watering by hand 

allowed any day of the week. No watering between 9am and 5pm. 

2. Prohibits unauthorized use of fire hydrants 

3. Prohibits wasting water 

4. Prohibits golf courses from irrigating with potable water 

5. Provides for New Landscape Permits 

 

Water Emergency: In effect when water demand exceeds safe 
production capability for five (5) consecutive days. 

 

1. Continue rules established by Strategy I 

2. New Landscape Permits not issued 

3. Adds vehicle washing to watering schedule (exception for commercial car washes) 

4. Prohibits washing buildings and paved areas 

5. Prohibits filling fountains, ponds, pools with potable water 

6. Prohibits use of potable water for construction activity 

7. Implements Drought Rate Structure 

 Single Family Residential: Water Consumption between 6,401and 11,700 

gallons billed at 150% the established rate. Water Consumption in excess of 

11,700 gallons billed at 200% the established rate. 

 Multi-Family, Commercial, Industrial, and Institutional: Billed at 120% the 

established rate. 

 Standpipes: Billed at 130% the established rate. Use limited to 25 mile radius. 

 
Water Crisis: In effect when water demand exceeds total 
production capability, and the amount of water in storage may 
impair fire protection for the City. 
 

1. Continue rules established by Strategy I and Strategy II 

2. Prohibits all outdoor water use 

3. Authorizes additional measure as deemed necessary 

9-7 Drought Preparedness—Water Availability Strategies 

STRATEGY I 

STRATEGY II 

STRATEGY III 

Safe Production Capability: 90% of total water resources available measured in million 
gallons per day, based on potable water production and distribution components. 

This information falls under City Code 7-03-001-0014 Water Conservation 
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WATER STORAGE & DISTRIBUTION 

10-1 Water Storage Reservoirs 

Name Type Dimensions Tank Capacity Floor Elv HWL Range

Main circular, concrete 260d x 30h 12 MG 7106.00 7136.14 30.14

Christmas Tree circular, concrete 210d x 20h 5.0 MG 7120.33 7139.11 18.78

Airport circular, steel 48d x 24h 300 KG 6989.00 7012.17 23.17

Railroad Springs circular, steel 86d x 24h 1.0 MG 7301.00 7324.00 23.00

Railroad Springs #2 circular, steel 86d x 24h 1.0 MG 7301.00 7324.00 23.00

Cheshire circular, steel 90d x 24h 1.3 MG 7235.00 7260.00 25.00

Paradise circular, concrete 132dx 25h 2.5 MG 7235.75 7260.33 24.58

Kinlani circular, steel 34d x 24h 156 KG 7220.00 7243.00 23.00

University Highlands circular, steel 60d x 24h 500 KG 7057.50 7081.10 23.60

Raw Water               

Pump Station
square, concrete 35w x 18h 140 KG 6791.83 6806.00 14.17

LMWTP Clearwell circular, concrete 130d x 16h 1.2 MG 6952.00 6967.00 15.00

LMWTP Backwash 

Tank
sphere, steel 36d x 30h 200 KG 7000.50 7030.50 30.00

LMWTP Filter Wetwell rectangle, concrete 17w x 24L x 9h 32 KG 6952.45 6964.93 12.48

Woody Mtn. Clarifier circular, concrete 70d x 16h 304KG 7173.25 7192.00 18.75

Woody Mtn.          

Forbay
circular, steel 21d x 24h 60 KG 7165.00 7189.50 24.50

Reservoir Filtration 

Plant, Clearwell
rectangle, concrete 47w x 70L x 10h 240 KG 7103.50 7115.67 12.17

Sinagua/Foxglenn circular, steel 25w x 10h 33 KG 6804.00 6993.00 7.00

Ft. Tuthill circular, steel 25 33 KG 6984.00 6993.00 7.00

Shop Well rectangle, concrete 12w x 27L x 8h 19.5 KG 6791.00 6799.25 8.25

Interchange Well rectangle, concrete 12w x 27L x 8h 19.5 KG 6784.66 6793.00 8.34

Rio Well rectangle, concrete 12w x 27L x 8h 19.5 KG 6852.17 6860.50 8.33

Other Storage

10 

Summer Intern, Laura Garcia, 
observes water draining from 

Lower Lake Mary into a sink hole. 
July 11, 2017. Photo by Erin 
Young  
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10-2 Flagstaff Water Pressure Zones 
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Flagstaff is one of three municipalities in Ari-

zona that provided purified reclaimed water, 

as part of the Arizona Pure Water Brew Chal-

lenge. This project is Arizona's first multi-

barrier advanced treatment facility...and it's 

on a semi truck! This public outreach cam-

paign is aimed at educating about water 

treatment technology: judge water by 

its quality, not its history. 

 

Getting water to local breweries was a two 

part process: first, the advanced water treat-

ment truck and water quality team came to 

the Rio de Flag Water Recla-

mation Plant on June, 26th to 

process water and collect pu-

rified reclaimed water samples 

for extensive sampling and 

quality verification. The truck 

came back to Flagstaff on Au-

gust 3 & 4 to make water 

that was provided to local 

brewers including Dark Sky, Wanderlust, His-

toric, Oak Creek and Granite Mountain! Beer 

from these breweries was submitted for pro-

fessional judging at the National Water Re-

use Symposium in Phoenix last September.   

RECLAIMED WATER 11 

11-1 Reclaimed Water Used by Customer Class 

Community Acceptance—Arizona 

Pure Water Brew Challenge 

City Staff helping at outreach event 

Council, staff & community 

members toured the truck 

on June 26th. 
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11-3 2017 Water Reclamation Plant Flow Report 

 

WILDCAT PLANT PLANT TOTAL OF ALL PLANT RECLAIM DELIVERED RECLAIM DELIVERED

INFLUENT TREATED EFFLUENT DISCHARGE REUSE SYSTEM CONTINENTAL

MONTH FLOW (GAL) (GAL) RIO DE FLAG (GAL) FLOW (GAL) FLOW (GAL)

JAN 124,845,000 128,451,000 128,451,000 0 0

FEB 139,269,000 147,842,000 147,842,000 0 0

MAR 137,160,000 143,027,000 131,930,000 1,989,000 9,108,000

APR 117,675,000 125,473,000 91,662,000 5,485,000 28,326,000

MAY 103,244,000 111,583,000 68,084,000 9,982,000 33,517,000

JUNE 93,991,000 95,056,000 34,146,000 22,219,000 38,691,000

JULY 114,772,000 114,158,000 90,184,000 7,332,000 16,642,000

AUG 109,904,000 112,893,000 100,579,000 147,000 12,167,000

SEPT 105,411,000 106,765,000 76,310,000 6,831,000 23,624,000

OCT. 108,571,000 108,955,000 77,200,000 6,587,000 25,168,000

NOV. 92,288,000 86,326,000 71,014,000 225,000 15,087,000

DEC 90,886,000 89,570,000 83,664,000 442,000 5,464,000

1B 2B = 3B+4B+4B1 3B 4B 4B1

WCH TOTAL 1,338,016,000 1,370,099,000 1,101,066,000 61,239,000 207,794,000

RIO PLANT PLANT TOTAL OF ALL PLANT RECLAIM DELIVERED

INFLUENT TREATED EFFLUENT DISCHARGE REUSE SYSTEM

MONTH FLOW (GAL) (GAL) RIO DE FLAG (GAL) FLOW (GAL)

JAN 64,831,000 78,527,000 63,650,000 14,877,000

FEB 63,624,000 81,743,000 74,257,000 7,486,000

MAR 60,823,000 60,874,000 52,524,000 8,350,000

APR 53,291,000 45,894,000 19,994,000 25,900,000

MAY 61,912,000 56,810,000 13,131,000 43,679,000

JUNE 57,973,000 49,991,000 6,930,000 43,061,000

JULY 52,562,000 51,301,000 28,929,000 22,372,000

AUG 60,969,000 51,861,000 29,846,000 22,015,000

SEPT 52,949,000 47,319,000 13,285,000 34,034,000

OCT. 51,307,000 41,983,000 16,128,000 25,855,000

NOV. 58,083,000 56,654,000 32,830,000 23,824,000

DEC 58,998,100 57,445,000 19,251,000 38,194,000

1A 2A = 3A+4A 3A 4A

RIO TOTAL 697,322,100 680,402,000 370,755,000 309,647,000

1 = 1A + 1B 2 = 2A + 2B 3 = 3A + 3B 4 = 4A + 4B + 4B1

TOTAL (2) PLANTS 2,035,338,100 2,050,501,000 1,471,821,000 578,680,000

Acre-Feet 6,246 6,293 4,517 1,776

Notes:  Total Reuse Delivered (1,776 AF) does not match Utility billing data of total "billed" (1,860 AF)

Total Processed/Unmetered = 1 - 2 = 2,035,338,100 - 2,050,501,000 = 15,162,900 gallons

Wildcat no longer has site specific load out stations for city or county haulers.  All reclaim users, except Continental, get water from the reclaim 

distribution system.

a) Rio Plant Sludge/Septage - Not metered on main influent flow meter and self reported by haulers. Calculated at 

Wildcat.

b) Septage/Grease/Mud Sump - Grease received does not enter the wastewater treatment process. Mud is deposited into 

a drying bed and allowed to settle out, then any water is drained off into the treatment process.

c) Wildcat Unmetered - During the winter WC decants the water off the top of the Solids Stabilization Basins/SSBs and 

return it to the treatment plant to maintain acceptable levels in the SSBs. That could account for some 10 to 15 MGY 

unmetered. Unmetered stormwater also enters the SSBs, the 60 acre sludge injection field, and some smaller areas 

around the plant.

d) Wildcat flow meter(s)  - In 2017, the Continental flow meter failed and flows were estimated for about one month. 

Starting in 2018, flow meters will be calibrated on an annual basis. A discrepancy in flow totals may occur after the 

meters are calibrated.
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STORMWATER MANAGEMENT 12 

The City’s Stormwater Management program 

includes projects and programs that address 

stormwater quantity (flood control), 

stormwater quality (AZPDES Municipal 

Permit), and watershed management and 

restoration. 

The Stormwater Section is funded by the 

stormwater utility that was established in 

2003. The Utility currently operates a  

Capital Improvements Program (CIP) funded 

at $600,000 a year 

12-1  Key Program Summary (descriptions are provided on subsequent pages) 

 

 

 

 

 

 

 

 

 

 

 

1. Capital Improvements Program 

(CIP) 

2. Construction Site Inspections  

3. Drainage Investigation Response 

4. Development Review  

5. Floodplain Administration 

 

1 Capital Improvements Program (CIP) 

City Stormwater staff are responsible for maintaining Stormwater’s Capital Improvements 

Program, which is funded at $600,000 per year.  In addition to the annual funding for capi-

tal projects the Stormwater Section received funding though the Road Repair and Safety 

Tax Initiative. 
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Activities during 2017 included: 

Fanning Wash Drainage Improvements 

Fanning wash was a $1.7M drainage rehabilitation project located between Linda Vista 

Dr and Bushmaster Park.  This project was constructed in conjunction the Locket Road 

Improvements Project, which upgraded the roadside drainage infrastructure along both 

sides of the road.  The project increased the capacity of the open channel section of the 

wash between Linda Vista Dr and Locektt Rd and replaced the existing culverts under 

Lockett Rd. with a new concrete box culvert.  The open channel section was lined a layer 

of interconnected concrete blocks to reduce erosion risk to the channel. 

Zuni Dr. Drainage Improvements 

The Zuni Drive project was funded by the Road Repair and Safety Tax and rehabilitated 

the Bow and Arrow Wash located adjacent to the roadway.  This area of the City experi-

ences flooding on a regular basis.  The project installed two new 57”x 38” squashed 

pipes and one new 30” in diameter pipe..  The new arched culverts were installed in the 

foot print of an existing open channel and the circular culvert on the opposite side to the 

roadway.  The new system was designed to convey the 10 year storm event within the 

new underground system. This improvement will result in less water in the road travel 

lanes and reduce private property flooding for the 10 year event.  
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2 Construction Site Inspections 

The Stormwater Section is 

tasked with conducting 

onsite inspection of each 

commercial construction 

project approved with in 

the City.  These inspection 

are intended to insure 

compliance with stormwater 

development requirements 

and to provided direction on 

appropriate Best 

Management Practices 

(BMP) installation and 

maintenance.   This past 

year the Stormwater 

Inspector provided these 

inspections on 50 individual 

site with a total of 1,200 

individual inspections. 

3 Drainage Investigation Response 

The Stormwater Section conducted 73 drainage investigation during the last year.  These 

investigations include illicit discharge, floodplain, private and public flooding reports.  One 

of these investigation resulted in the identification of a local road flooding issue at West 

Benton Ave and South Leroux St.  This issue will be addressed with a design by Stormwater 

and construction by the Streets Sections next year.  Other investigation were conducted on 

private property with advice on how to improve the current situation given by Stormwater 

Staff. 

4 Development Review 

The rate of development continued at a fast pace during the last year.  The Stormwater 

Section participates in the City Interdivision Staff (IDS) process reviewing all site plans 

submitted to the City. The Stormwater Section reviewed 37 new site plans this year.  Each 

site plan goes through a multiple review process that starts with concept plan and ends with 

a approved site plan.  The Stormwater Section also reviews all Civil Plan submittals.  This 

review process requires a detailed review of all civil construction drawings and submitted 

engineering reports for compliance with City Code. 
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5 Floodplain Administration 

The Stormwater Section is tasked with the administration of the FEMA floodplains 

throughout town.  We participate in the National Flood Insurance Program (NFIP), which 

reduces flood insurance premiums by 25% for our residents.  The Stormwater Section also 

administers the Floodplain Regulations adopted by City Council.  In addition, stormwater 

provides assistance to citizens considering development in the floodplain in the form of 

Flood Zone Determination.  These determination provide specific information in writing to 

the customer allowing them to better understand the restriction on projects proposed in the 

floodplain.  This past year the Section completed 74 flood zone determinations.  Stormwater 

also issues floodplain use permits for allowed activities within the floodplain.  This effort 

requires review of submitted construction documents and reports to determine compliance 

with floodplain codes.  The section issued 37 floodplain use permits this last year.  
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REGULATORY COMPLIANCE 

The mission of the Regulatory Compliance 

Section of the Water Services Division is to 

ensure that the City of Flagstaff is compliant 

with all sampling and reporting requirements 

and best management practices (BMPs) as 

directed under state and federal regulations 

and permits for our drinking water, 

wastewater, reclaimed water, surface water, 

stormwater, industrial pretreatment and 

backflow programs.  The Regulatory 

Compliance Section is also responsible for 

ensuring each facility in Water Services is 

properly permitted and any discharge is 

correctly reported to the state Arizona 

Department of Environmental Quality.  Staff 

philosophy is responsiveness, performing 

duties with honesty and integrity, and a 

commitment to meeting industry standards 

of excellence. 

 

In addition, we are committed to a goal of 

100% customer satisfaction. This is achieved 

by dedication to exceeding customer 

expectations and by continuously improving 

our programs. We value co-worker input and 

strive to maintain high motivation by 

providing an environment that encourages 

improvement and teamwork. 

 

Core functions of the Regulatory Compliance 

Section include sampling, testing, 

documenting and reporting the quality of the 

City’s drinking water, wastewater, reclaimed 

water, and industrial pretreatment and 

backflow systems as directed under state 

and federal regulations and permits. The 

Section manages two (2) State licensed 

laboratories and permits at the Lake Mary 

Water Treatment Plant, Wildcat Water 

Reclamation Plant and the Rio de Flag Water 

Reclamation Plant.  The Section also 

administers the Multi-Sector General Permit 

(MSGP) at the Wildcat Hill and Rio de Flag 

Wastewater Reclamation Plants, administers 

the Municipal Separate Storm Sewer System 

(MS4) permit for the City, and works with 

regulatory agencies to update permits.   

 

The Regulatory Compliance Section 

represents the City by maintaining 

relationships with other professionals in the 

water and environmental compliance field 

and participating in or hosting meetings and 

workshops.  The section is a liaison with 

numerous outs ide agencies and 

organizations that include the United States 

Environmental Protection Agency (USEPA), 

Arizona Department of Environmental 

Quality (ADEQ), Arizona Department of 

Water Resources (ADWR), Advisory Panel on 

Emerging Contaminants, and Environmental 

Laboratory Advisory Committee. In addition, 

staff review proposed water quality 

legislation and provide input to State 

Agencies, City Council and Legislators. Staff 

also provides water quality regulatory permit 

administration for all programs within the 

Regulatory Compliance Section for various 

Federal (USEPA) and State (ADEQ) programs 

including: Safe Drinking Water Act, Clean 

Water Act, Clean Air Act, National Pollutant 

Discharge Elimination System (NPDES), 

Arizona Pollutant Discharge Elimination 

System (AZPDES), Arizona Aquifer Protection 

Permit (APP), Reclaimed Water Permit, Multi-

Sector General Permit (MSGP), Municipal 

Separate Storm Sewer System (MS4), and 

Emergency Operations and Safety Programs 

as required.  

13 
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13-1 Industrial Waste Significant Industrial Users 
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RED GAP RANCH 14 

Red Gap Ranch was identified and purchased as a City water resource in 2005. The City 

commissioned a pipeline feasibility study by Jacobs Engineering in June of 2008 to analyze 
alternative pipeline alignments to convey water from the ranch to the City. This feasibility 
study is currently in Phase 2, involving environmental resource evaluation and excavating 
geological test pit at 41 locations and 4 pump station sites, additional full time monitoring 
at test pit locations and additional public outreach support. This pipeline feasibility study is 
scheduled for completion in Spring 2019.  

 

14-1 Update on Red Gap Ranch 

General Parameters Tested. For detailed results (metals, inorganics, organics, 

radionuclides) see report. 

Wells sampled, showing well depth, depth to water, and volume pumped 
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MISCELLANEOUS INFORMATION 15 

psi Pounds per square inch 2.304 feet of water head 

Acre-foot Gallons in 1 acre, 1 foot deep 325,851 gallons 

Cubic foot Gallons in 1 cubic foot 7.48 gallons 

Cubic foot per second (cfs)  450 gallons per minute 

Million gallons per day  694 gallons per minute 

Break horse power  (total  lift x gpm)/3960 

0.67 kwh (kilowatt hours) 

GPCD Gallons per capita per day  

mg/L milligram per liter or part per million  

TTHM Total Trihalomethanes  

15-1 Statistics 

CITY PERMIT NUMBERS  
 

WATER       WASTEWATER 
Lake Mary WTP    WT 002478  Wastewater System No. 330002 
Type R  Level IV Water Treatment  Wildcat Hill WWTP  AZPDES 0020427 
Water System No.      403008      APP 100760 
Water Distribution      AZ 0403008  WCH Air Quality Permit  59727, Place ID 1092 
AWWA Membership No.   00033465  Rio De Flag WRF  APP 102421  
ADWR Designation No.   41-900002.0002 
ADWR Community Water System ID:   91-000086.0000 
 
REVENUES  (FY= July thru June) Water, Sewer & Reclaimed Water Revenues.  
FY 16 & 17 include capacity fees and interest. 

 
FY 2017 WATER      $   18,552,065  FY 2016    $ 16,207,073 
FY 2017 SEWER        $   11,649,860  FY 2016    $   8,970,900 
FY 2017 RECLAIM          $        787,771  FY 2016    $   1,067,114 

SYSTEM INFORMATION (2017) 

Number of fire hydrants – 3263  
Number of reclaim hydrants - 14 
Number of manholes - 7520 
Number of valves – Reclaim = 250, Water control valves= 416, Water system valves = 11,077 
Number of wells – 26 active in 2017 
Miles of sanitary sewer – 297.4 
Miles of water main – 479.35 
Miles of reclaim pipeline – 25.83 active  
Miles of storm drain – 93.19 
Average annual gallons per household in 2017 –  145 gallons per house per day 
Average annual gallons per capita per day in 2017 – 91 gallons per person per day  
Upper Lake Mary capacity – 16,300 acre feet (USGS OFR 2008-1098) 
Year 2017, number of housing units – 18,267 (15,163 Single Family/3,104 Multi-Family)   

KEY ELEVATIONS  (Feet) 

Pressure Zone A – 7,260      Inner Basin cabin -9,415 
Presssure Zone B – 7,137      Lake Mary WTP – 6,960 
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15-2 Water Services Division Organizational Chart 
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15-3 City of Flagstaff Water Rates and Fees 
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15-4 Radio Base Stations and Water Services Personnel Contact Information 
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