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1.0 INTRODUCTION 
The Mt. Lemmon WRF was constructed in 1982 by Pima County after a series of events that 
took  place  in  the  late  1970’s  and  early  1980’s,  and  led  to  water  pollution,  caused  by 
inadequately treated sewerage in the Sabino Creek and Marshall Gulch areas. Subsequently, 
and pursuant to the PAG 208 Plan, the surface discharge of treated effluent was prohibited in 
the  Upper  Sabino  Creek  watershed  (Sabino  Creek).  Instead,  a  new  treatment  plant  was 
constructed that would discharge on National Forest land, into the San Pedro River watershed. 
The facility began operations in 1984.  
 
Prior to the commissioning of the current Mt. Lemmon WRF, the facility was discharging to the 
Sabino Creek, but due  to poor quality effluent,  the County entered a  consent decree  that 
prohibited effluent discharges into the Sabino Creek. The Mt. Lemmon WRF currently irrigates 
the effluent onto the side of a hill in the San Pedro watershed. The current treatment facilities 
have been in operation for more than 34 years. It is the understanding throughout this report 
that those prohibitions are still in place. 
 
On April 30, 2018 the condition of the Mt. Lemmon WRF was evaluated after careful planning 
efforts by RWRD Treatment and Conveyance Division staff. It was presumed that the reactor 
tank was going to be greatly dilapidated and RWRD would need to begin extensive efforts to 
plan and design for the installation of an entirely new treatment facility. After evaluation (See 
Appendix A), it was discovered that the facility was in great condition and could serve the Mt. 
Lemmon community for many years to come. RWRD recoated many of the treatment areas in 
order to ensure this extended life expectancy. 
 
This report quickly evaluates other improvements that have been proposed by the Treatment 
Division’s Sub‐Regional Facility Unit, which is responsible for the day‐to‐day decision making 
and operation of the WRF. 

 
2.0 CURRENT FACILITIES 
2.1 Treatment facility description 
The  treatment  facility consists of a pump  station  to  force wastewater up  to  the  treatment 
facility, a single oxidation ditch reactor (15,000 gallons) for biological treatment, with a spiral 
flow clarifier (3,250 gallons) in the center to remove treated effluent to a disinfection chamber 
(1,000 gallons) and return the activated sludge back to the reactor or waste them to the solids 
storage aeration holding tank (2,150 gallon).  The oxidation ditch reactor utilizes one aeration 
rotor to splash air into the mixed liquors and maintain the motive rotation of solids in the tank. 
There  is an emergency mixer  that  is used  in  the event of  the  rotor  failure. The effluent  is 
chlorinated before being measured through a Parshall flume. Currently, all the treated effluent 
from  the Mt.  Lemmon WRF  is  reused  via  spray‐field  irrigation  on  forest  vegetation,  or  is 
disposed via underground pipes leading to three combined outfalls, all within the San Pedro 
Watershed. Pneumatic lift pumps are used to remove solids from the clarifier, and air blowers 
push air through two diffusers to entrain air into the solids retention tank. Sludge is removed 
by truck and is deposited into the County collection system at Manhole 8716‐03 for subsequent 
treatment at the Tres Ríos WRF. 
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Due to the harsh weather conditions this WRF experiences, all treatment equipment is housed 
indoors. Snow and extremely  low  temperatures  in winter also create problems  in  terms of 
effluent disposal. Spray heads in the six effluent spray fields that normally distribute treated 
effluent  to  the  surrounding woods may  freeze  over,  and  if  this  happens  effluent must  be 
dispensed into the Upper San Pedro watershed through one of three discharge locations, per 
the AZPDES special use permit. 
 
The effluent disposal system consists of a one mile long effluent pipeline, storage tank, booster 
pumping station, four spray fields with 5 spray heads in each field, an upgraded spray header 
that automatically drains the system to prevent freezing of the lines, three surface discharge 
points, a fence line enclosing the 10 acre disposal field, an access road to the facilities, requisite 
power and control wiring, as well as pressure and gravity pipelines, valving, etc., for the proper 
operation of the effluent disposal component of the Mt. Lemmon WRF. 
 
2.2 Current Permits  
The Mt. Lemmon WRF was constructed in 1982, and is governed by four permits (See Table 1). 
Prior to the Aquifer Protection Permit (APP) program, the facility was regulated by both the 
Arizona Department of Health Services, Division of Environmental Health Services and the U.S. 
Environmental Protection Agency (EPA), but  is now regulated by the Arizona Department of 
Environmental Quality which is the delegated authority by the EPA. The WRF is considered an 
“Existing Facility” under the current Aquifer Protection Permit  (APP) Program as defined by 
Arizona Revised Statutes ARS 49‐201(16). 
 
The WRF operates under an ADEQ General APP Permit No. P‐100345 and an Arizona Pollution 
Discharge  Elimination  System  (AZPDES) Permit No. AZ0022250.  The General APP  regulates 
discharges to the  local aquifer. The AZPDES permit allows for the discharge of effluent from 
the facility to three unnamed washes in the Upper San Pedro Watershed, which is permitted 
only during freezing or  inoperable conditions of the spray fields. The discharge flow records 
show that the facility has not discharged to the washes since 2002 (AZPDES, Fact Sheet, pg. 2). 
Discharge  from  the  facility  is  currently  prohibited  from  entering  the  Upper  Sabino  Creek 
Watershed by both environmental rule and also the current amended 208 Certified Area‐wide 
Water Quality Management Plan (EEC et. al., 2008). The current AZPDES permit is valid through 
2021. 
 
The facility holds a U.S. Forest Service Special Use Permit USFS SAN0139, dated February 18, 
2003 and amended through four amendments in 2004, 2009, 2011, and 2012 to allow disposal 
of effluent onto Forest Service land; the permit is for use of a 10‐acre area in the San Pedro 
Watershed.  
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Table 1 -  Permits 
 

Permit/Program  Expiration 
Date 

Flow Limits  Renewal or 
Replacement Time 

APP General Permit 
(P‐100345) 

R18‐9‐B301(I) 
Conditions 

15,000 GPD  ~ 18 months 

AZPDES 
(AZ0022250) 

July 11, 2021  15,000 GPD  ~ 18 months 

USFS  Special  Use 
(SAN0139) 

June 1, 2022 
12,500 GPD Mo, Ave; 
17,000 GPD Daily Peak 

NEPA – up to 2 yrs. 

PAG 208 Plan  NA 
18,189  GPD  (1981)  &  no 
Discharge to Sabino Creek  

~ 9‐18 months 

Source: Mt. Lemmon Service Area Watershed Study & Wastewater Management Plan. EEC, et al., 2008. 

 

3.0 PROJECT PLANNING AREA 
3.1 Service Area  
The  service  area  encompasses  less  than  one  square mile  and  consists  of  the  residential 
subdivision  of  Summerhaven,  served  by  1.73  miles  of  public  sewer.  A  few  commercial 
properties such as restaurants and gift shops are also served by public sewer. There are 27 
manholes and 2 cleanouts in the service area (See Figure 1). 
 
(The service area was severely destroyed by the Aspen Fire in 2003. The majority of damaged 
properties  have  since  redeveloped.)  Larger  residential  lots  in  the  adjacent  East  and West 
Summerhaven are served by on‐site treatments systems (septic tanks). 
 
3.2 Facility Location  
The Mt. Lemmon WRF is located at 12633 N. Sabino Park Road in the town of Summerhaven, 
on the west side of Sabino Creek, in the Upper Sabino Creek Watershed. The facility sits on Lots 
2 and 3 of Block 40 of the Summerhaven subdivision (a one square mile area with a high density 
of lots). The East and West Summerhaven communities are located on the hills on either side 
of  the  square  mile  area.  Sabino  Creek  flows  from  the  north  to  the  south  bisecting 
Summerhaven  into  two halves. The Creek  is  the  lowest point  in  the  terrain; all drainage  in 
Summerhaven is towards the Creek.  
 
The effluent disposal spray fields are located in the Coronado National Forest, within the Alder 
Canyon watershed which is tributary to the San Pedro River (See Figure 2). The spray fields sit 
in the northeastern portion of the service area. 
 
3.3 Land Ownership  
The community of Summerhaven is bounded on all sides by Coronado National Forest which is 
managed by  the United  States Department of Agriculture,  Forest  Service  (USFS).  The  land 
ownership  in  and  adjacent  to  the  service  area  is primarily private  surrounded by national 
forests.  
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The Mt. Lemmon WRF is located on the west side of Sabino Creek, in the Upper Sabino Creek 
Watershed. It sits on Lots 2 and 3 of Block 40 of the Summerhaven subdivision (See Figure 3). 
The treatment building sits on Parcel 205147300 (12633 N. Sabino Canyon Park Rd.). Part of 
the parking area, diesel fuel tank for the generator and operator living quarters sit on Parcel 
205147290 (12617 N. Sabino Canyon Park Rd.). The living quarters are used as a break room 
and living space when operators are stranded because of weather, road and/or fire conditions. 
A third Parcel, Parcel 205147310 (12601 N. Sabino Canyon Rd.) is also owned by the County 
with an inactive schoolhouse. This parcel could be used for future expansion or upgrade. The 
land south of the Mt. Lemmon WRF is owned by the United States of America, is downstream 
in elevation and does not appear that it will be developed in the future. 
 

Figure 1 – Mt. Lemmon WRF Conveyance System 
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Figure 2 – Mt. Lemmon Discharge Area Spray Fields 
 

 
The Effluent disposal field permitted for use by the USFS is located on Parcel 20513008A owned 
by the United States of America. The permit covers 10 acres and is described at T11S,  R16E, 
Section 30, SE ¼, N ¼ (disposal Site and Access Road) and T11S, R16E , Section 30, SW ¼ N ½, 
(Hitchcock Highway).  
 
3.4 Land Use and Zoning  
The  service  area  land  use  is  primarily  residential  with  few  commercial  uses  serving  the 
community  of  Summerhaven  and  it’s  transient  population.  Zoning  in  Summerhaven  is  a 
mixture of Rural Village Center (RVC) and Mount Lemmon (ML). RVC zoning is limited to the 
lots adjacent  to  Sabino Canyon Park and Turkey Run  Lane  (See  Figure 4). RVC  is generally 
designated to provide a mixed‐use village center  including commercial and residential uses, 
planned and designed for the convenience of a suburban or rural area, with the purpose of 
preserving the suburban character of the “downtown” Summerhaven.  
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Figure 3 – Mt. Lemmon WRF Land Ownership 
 

 
The surrounding ML zoning provides for a minimum lot size of 36,000 square feet; however, 
the zoning regulations allow for smaller lot sizes for lots recorded prior to June 19, 2003 (EEC, 
et. al., 2008). The primary use of land in the ML zoning is individual home sites. 
 
South  of  Summerhaven  is  the  Pusch  Ridge  Wilderness  Area,  an  area  habitat  to  several 
threatened and endangered species. The presence of these species affects development and 
land use options and impacts costs for regulatory compliance (EEC, et. al, 2008). The United 
States Fish and Wildlife Service designated  that  the Mexican Spotted Owl breeding  season 
begins February 1st and end August 31st. Any construction with motorized equipment must 
occur outside of  this season. The Mt. Lemmon WRF  is  located at approximately 8,000  feet 
elevation  and  serves  a  small  population  of  users  in  the  Summerhaven  community  in  the 
Catalina Mountains. It is approximately an hour and fifteen minutes north of Tucson. The East 
and West Summerhaven communities are located on the hills on either side of the square mile 



 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Preliminary Engineering Evaluation ‐ Mt. Lemmon Water Reclamation Facility Rehabilitation and Future Projects  P a g e  | 7 

area. Sabino Creek flows from the north to the south bisecting Summerhaven into two halves. 
The Creek is the lowest point in the terrain; all drainage in Summerhaven is towards the Creek.  
 

Figure 4 - Service Area Zoning  
 

 
 

3.5 Wastewater Flow Calculations 
In 2016  there were 31 active connections  to  the Mt. Lemmon WRF. Currently  there are 49 
connections. The USFS allows for up to 77 connections which included 47 connections originally 
with an additional 33 that were approved to be added in 2004. The issue is the terrain and the 
fact  there  are  many  existing  homes  that  have  on‐site  treatment  systems.  Although  the 
wastewater  treatment  plant  has  49  actual  connections,  the  residences  attached  to  the 
conveyance system are not inhabited year round. The flows of the plant are mostly governed 
by transient populations during the summer and winter months. People visit Mt. Lemmon to 
cool off during the summer and are frequently drawn to the mountain for snow in the winter 
months. 
3.6 Service Area Expansion 



 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

Preliminary Engineering Evaluation ‐ Mt. Lemmon Water Reclamation Facility Rehabilitation and Future Projects  P a g e  | 8 

The current system has a total of 49 connections. Based on the average monthly water use 
data, there are currently 21 to 22 active connections on any given day. Figure 5 shows that in 
addition to 47 original USFS special use permits, 35 more lots could potentially be connected 
to sewer. Five of these lots (marked dark blue) already have a connection permit (EEC, et. al, 
2008). 
 
According to EEC’s study (2008), the expansion of the sewer service planning area does not 
seem to be economically feasible. Many destroyed larger lots that were previously served by 
septic are still waiting to be redeveloped and possibly connected to extended sewer. However, 
expanding a gravity sewer to most of these  lots would be expensive due to topography and 
distance from the existing system (EEC, et. al, 2008). The same assumption is made for the lots 
in Summerhaven West and Ski Valley. All three areas could however, be potential areas of new 
customers to RWRD, if conveyance were cost effective (EEC, et. al, 2008). 

 
Figure 5 – Mt. Lemmon Wastewater Parcels 
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3.7 Treatment Capacity 
The Mt. Lemmon WRF is rated to treat a total of 15,000 gallons per day (GPD) and has permit 
limits of average daily  flow  (ADF) 12,500 GPD  (USFS  special use permit), peak  flow  (PF) of 
17,000 GPD, and total daily flow of 20,000 GPD  limited by the treatment capacity of 15,000 
GPD (Type 1.09 General APP). 
 
The average typical daily influent flows that could potentially be conveyed to the facility are 
shown  in Table 2 below. Currently, the base  influent flow  is approximately 1,600 GPD (as of 
February 2012). An average annual flow of 2,600 GPD, as measured in the past six years (See 
Table 3, which shows the average, maximum and minimum daily flows for 2008 through 2017), 
indicates the facility operates well below the permit limits. However, peak flows on holidays 
and weekends can reach up to three times the base flow to the WRF (EEC, et al., 2008). Peak 
flows are currently below permit limits. RWRD will typically begin planning, design, and permit 
application/amendments  for expansion when  flows approach 80% of current WRF capacity. 
The 80% level for this facility is 12,000 GPD.  
 
The spray field discharges Class B effluent at a minimum of 2,500 gallons per day. Actual daily 
discharges vary considerably depending on tourist use and other fluctuations (e.g. weekend 
and holiday visitor use). 
 

TABLE 2 - Flows from Mt. Lemmon Community 
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Table 3 - Annual Influent Flow 
 

Mt. Lemmon WRF Annual Influent Flow (ADEQ Capacity 15,000 GPD; USFS Allowance 12,500 GPD) 

Year 
Avg 

Annual 
Influent 
(GPD) 

% of Capacity 

AAI GPD 
15,000 GPD 

Peak Influent 
Month 

(GPD) 

% of Capacity 

PIM GPD 
15,000 GPD 

Lowest 
Influent 
Month 
(GPD) 

% of Capacity 

LIM GPD 
15,000 GPD 

% Difference 

Peak to Low 

2008  3,339  22.26%  Feb. – 6,203  41.35%  May – 2,198  14.65%  64.57% 

2009  2,211  14.74%  Jan. – 3,631  24.21%  Oct. – 1,734  11.56%  52.24% 

2010  3,079  20.53%  Mar. – 7,211  48.07%  Dec. – 1,463  9.75%  79.71% 

2011  1,664  11.09%  Jul. – 2,163  14.42%  Nov. – 1,322  8.81%  38.88% 

2012  2,235  14.90%  Jul. – 2,652  17.68%  Feb. – 1,658  11.05%  37.48% 

2013  2,413  16.09%  Jul. – 3,126  20.84%  Apr. – 1,803  12.02%  42.32% 

2014  1,885  12.57%  Jun. – 2,267  15.11%  Feb. – 1,501  10.01%  33.79% 

2015  2,669  17.79%  Aug. – 3,303  22.02%  Mar. – 1,952  13.01%  40.90% 

2016  2,726  18.18%  Jul. – 3,542  23.61%  Apr. – 2,068  13.79%  41.60% 

2017  3,232  21.55%  Feb. – 5,556  37.04%  Nov. – 2,360  15.73%  57.52% 

* 15,000 gallon capacity, limited to 12,500 gallons by U.S. Forest Service 

 

4.0 REHABILITATION WORK PERFORMED 
This treatment system had been  in continuous operation since  its construction  in 1984, and 
the aeration tank and chlorine contact basin had not been emptied in approximately 34 years. 
 
RWRD’s Capital Improvement and sub‐regional facility staff planned and prepared a shut‐down 
of  the  treatment  plant.  It was  unknown what  the  condition  of  the  facility would  be  once 
drained,  since  it had not been drained  in 34  years. When  the  shutdown was  in  the  initial 
planning stages in the fall of 2017, it was determined that a “worst case” scenario should be 
anticipated and planned for. Planned by SRF O&M staff and performed by KE&G Contractors 
(Job No. 180177), the oxidation ditch, clarifier, sludge holding tank and effluent disinfection 
tank were drained, power‐washed, and inspected. The contents of the facility were vacuumed 
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out and pumped in to sludge hauling trucks; loads were then transported to a manhole at the 
bottom of Mt. Lemmon and dumped into the conveyance system to be delivered to the Tres 
Rios  WRF.  Tanker  trucks  remained  at  the  plant  to  vault  and  haul  any  flow  during  the 
rehabilitation.  
 
The rehabilitation project and shutdown lasted from April 30, 2018 to May 4, 2018, with waste 
from the storage tank and existing sewer flows being diverted to tankers for transportation 
down  the  mountain  and  eventual  discharge  into  Pima  County’s  conveyance  system  via 
manholes  located  at  the base of  the mountain. Overall,  the  facilities were  in much better 
condition than originally anticipated, and rehabilitation/repairs were able to be conducted in 
an optimal time frame. 
 
4.1 Recoating of the WRF  
After the oxidation ditch, clarifier, and effluent storage tanks were drained and cleaned, there 
were several tests conducted immediately, including a visual examination of the tanks, steel 
thickness measurements,  and weld  inspections. Although  the  original  coating  appeared  in 
relatively decent condition for  its time  in service, a complete recoating of these tanks were 
needed  to  extend  their  lifespan.  There were  portions  of  the wall where  the  coating  had 
completely delaminated,  leaving the steel exposed. Additionally, the tank walls also showed 
signs of dilapidation and the presence of fluid‐filled black bubbles. It was clear that a recoating 
of the tank wall would help restore any efficiency that was lost due to these imperfections.  
 
S‐301 Epoxy Spray System, a  fast drying  coating developed by Warren Environmental, was 
chosen for its quick full‐curing time (about 8 hours) and resistance to harsh weather conditions. 
This coating  is a one hundred percent epoxy coating, applied by a specialty contractor with 
patented equipment. The coating application process began with a thorough brush‐blasting to 
white metal  and  vacuuming  of  the  tanks,  including minor  grinding  to  smooth  any  worn 
surfaces. The coating was then applied at a 120 mil thickness to both the primary mixed liquor 
tank, clarifier, and chlorine contact basin. The new coating was white, whereas the old coating 
was black. This change in color was well accepted by the operators who can now see through 
the mixed liquors and effluent better. 
 
Future inspections to the visible portions of the tank coating should be conducted on an annual 
basis  from  this  time  onward.  Detailed  tank  inspections  of  the  entire  system  should  be 
completed every ten years.  
 
4.2  Equipment Protection Splash Guard 
A rotor splash guard was installed by plant staff many years ago between the 12 and 3 o’ clock 
position of the tank to prevent mixed liquor from splashing out of the oxidation ditch aeration 
tank near the compressors. The splash guard was made of welded steel and truck mud flaps. 
The condition of this modification was rusted and falling apart. The mud flaps and corroded 
steel were replaced by rubber neoprene sheeting and a new steel frame to help keep liquid 
solids from exiting the tank just after the aerating rotor. 
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4.3 Aeration Rotor Splash Guard 
A neoprene sheet was affixed just after the aeration rotor to further reduce splashing of 
mixed liquors and help direct more air into the tank. 

 
 

4.4 Splash Guard for Effluent 
To avoid contamination of clarified final effluent by aerated solids, a Plexiglas acrylic sheet and 
metal frame shield was installed between the 4 and 5 o’ clock position of the oxidation ditch 
aeration tank and chlorine contact basin in the southeast position. This shield will prevent any 
splashing or spraying of solids into the already treated effluent.    
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4.5 New Air Compressor to Match Existing Electrical 
Replacement of the older air compressor was also needed as it was at the end of its service 
life. The replacement compressor had to be special ordered in order to be compatible with the 
electrical  requirements  of  the  old  one.  The  new  compressor was  also  upsized  for  added 
capacity and an air drier was added to eliminate condensate in the air system. 

 
 
4.6 Replacement of Aerator in Sludge Holding Tank 
When the sludge holding tank was drained, it was discovered that one of the two coarse bubble 
aeration diffusers located inside the tank for mixing and aerobic sludge treatment had broken 
off and was missing. It was replaced with a similar style diffuser to recommission the tank to 
its original operation.  
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5.0 FUTURE MOUNT LEMMON WRF PROJECTS TO CONSIDER  
There  is potential for a number of projects to be completed at the Mount Lemmon WRF to 
increase efficiency, ease operation, create a safer working environment, create more beneficial 
use  for  the  reclaimed water  produced,  and  help monitor  operations  during  roadway  and 
weather restricted access to the plant. 
 
5.1 Project 1 ‐ Upgrade the Electrical System 
Mt. Lemmon WRF is still presently operating using the original 208V system, while all of the 
other facilities under Pima County are using the upgraded 480V based system. The electrical 
equipment is located within a small control room, so operations personnel are often within arc 
flash  boundaries.  When  originally  constructed,  NFPA  820  classification  issues  were  not 
identified for the treatment facilities building. The treatment facility area is currently shown to 
be a Class 1 Division 1 hazardous classification area per NFPA 820 “Standard for Fire Protection 
in Wastewater Treatment and Collection Facilities” Table 5.2. Existing construction and lack of 
ventilation constitute a potential hazard to personnel safety. The existing control room is not 
sufficiently  isolated from the oxidation ditch room, so that room  is also a Class 1 Division 1 
hazardous classification area. 
 
Per  the  Standard,  the  potential  exists  for  explosive  gases  in  the  entire  treatment  facility 
building. Any modifications to the MCC or electrical system will require the electrical system 
and control room to be brought up to code compliance per NFPA and NEC. It is recommended 
that investigation and mitigation to NFPA and NEC standards and electrical equipment at this 
location  be  relocated,  repaired,  or  substituted  for  newer  models  to  ultimately  ensure 
compliance with today’s safety codes, minimize loss of utility power, and enable easier market 
accessibility when parts are in need of replacement.  
 
Presently, electrical panels and breaker cabinets are situated in the main work area of human 
occupancy. The emergency generator is also located inside of the main plant building, which is 
constructed out of wood. All panels, cabinets, and generators must be replaced and relocated 
to a specifically designated electrical enclosure in order to comply with today’s safety codes.  
 
The emergency electrical generator, engine, and power automatic  transfer  switch must be 
replaced with newer models to both ensure access to relevant repair parts and minimize loss 
of power in the event of an emergency. While the original equipment has been reliable over 
the years, unit parts are becoming more difficult to come by when conducting reparations on 
the generator, engine, and automatic transfer switch. Immediate replacement of the transfer 
switch  is  also  recommended  as  power  will  not  automatically  switch  to  the  emergency 
generator  on  loss  of  utility  power  if  this  switch were  to  fail. After  this  new  equipment  is 
properly set up, all associated switch gears and panels are to be installed in a newly constructed 
building separate from the process building and within all safety codes. 
 
A small generator and panel must also be installed at the Booster Station of the spray field to 
power  this  location on  a  loss of power,  as  this  site  is not picked up by  the  Trico or plant 
generator in the event of an emergency. 
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For the upgrade at the treatment facility, the power pole that supplies the treatment building 
would be upgraded to 480V; a new generator would be purchased to provide power to a new 
automatic transfer switch; the new automatic transfer switch would feed a new transformer; 
a new MCC control panel would be located in a small prefabricated building with HVAC outside 
of the treatment building; new wiring would be pulled from the new MCC to the treatment 
building and to equipment; motors would need to be rewired, or replaced if wiring cannot be 
performed. For the power generator at the spray field, a new small 208V generator with an all‐
weather  sound  reducing  enclosure would  be  installed  and  connected  to  a  new  automatic 
transfer switch. 
 
5.2 Project 2 ‐ Supervisory Control and Data Acquisition System Installation 
Currently, the Mt. Lemmon WRF does not have any outside remote control capabilities besides 
a simplified remote auto‐dialer system scheduled to trigger a couple of alarms. The installation 
of a supervisory control and data acquisition system (i.e. SCADA) would introduce options to 
remotely monitor levels and pump functions, assess indications of generator operations and 
plant alarms. The SCADA system would also remotely maximize operational ability of the lift 
station and process equipment at the main plant and help capture operational data to improve 
treatment performance. All of RWRD’s treatment facilities have been or are in the process of 
being ungraded with SCADA  to  improve monitoring, operations, and  tracking performance. 
These  SCADA  systems  are  also  linked  to  the  RWRD  Operations  Control  Center  which  is 
monitored 24‐7 at the Tres Rios WRF. Improving the alarm call‐out notification system is of the 
upmost priority, but installing remote operating capabilities plant‐wide will also be imperative 
in  the effort  to maintain a constant channel of communication between  the plant and  the 
Booster station. A direct buried phone line, with most of its twisted pairs no longer functional, 
is currently the only avenue of contact from the booster station to the plant site. 
 
5.3 Project 3 ‐ Influent Equalization Basin 
Due to the high transient population from visitors to the area, flow is received at the facility in 
large spikes during the day,  leaving the oxidation aeration basin susceptible to high  loading 
rates during these surges and nearly non‐existent rates at night. This inconsistent and uneven 
flow  starves  the biology of  the plant at night,  resulting  in denitrification of  the  sludge and 
floating solids in the clarifier; overloading the plant during the day proves to be a major concern 
as well as this can cause washout of solids and possible short circuiting of wastewater through 
the  treatment process. An  influent equalization basin allows a place  for wastewater  to be 
stored  so  that  the  facility  can  be  fed wastewater  in  a more  even,  consistent matter.  The 
equalization  tank  could  be  coupled with  an  aerated  grit  removal  system  to  help  remove 
harmful  erosive material  such  as  sand  and  egg  shells,  while  helping  to maintain  fresher 
wastewater  through  constant  aeration.  The  positive  effects  of  an  aerated  grit  removal 
equalization basin would ultimately make the exploration of other reclaimed use options more 
feasible in the future. 
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5.4 Project 4 ‐ Aeration and Mixing of the Oxidation Ditch 
While a spare gearbox and motor are in place to support the original rotor and accessories still 
intact at the plant site, air entrainment with a rotor, which uses paddles to splash air into the 
water, is not the most efficient form of aeration and mixing. More sustainable, energy‐efficient 
options  for aeration, movement, and treatment of ditch contents could be considered. The 
conversion of organics, such as ammonia,  into  inorganics  (nitrification) requires air/oxygen, 
while  the  removal or nitrogen  (denitrification)  is performed under anoxic  (low  air/oxygen) 
conditions. Distinctly separating  these  two phases with better controlled equipment would 
help provide a healthier plant and better treated effluent.  
 
Some  of  the  upgrade  strategies  to  control  air  include:  A  variable  frequency  drive  (VFD) 
controlled by a dissolved oxygen  (DO) probe added to the rotor motor  to control the rotor 
speed; blowers with coarse bubble air entrainment through jet aeration with motive pumps to 
add large bubbles to the ditch and keep solids in suspension; or blower motors with fine bubble 
diffusers to add air effervescently into the wastewater with mixers to keep solids in suspension. 
These upgrades  to  the plant  could be  implemented  to help  reduce energy  costs,  increase 
reactor efficiency, increase unpermitted capacity, and lead to a cleaner effluent which would 
also make  the  exploration  of  other  reclaimed  use  options more  feasible  in  the  future.  A 
separate engineering evaluation would be performed to evaluate which option would most 
appropriately suit the facility. 
 
5.5 Project 5 ‐ Effluent Tertiary Treatment 
Tertiary treatment involves the filtration of effluent to remove any solids that may have floated 
over  the weirs of  the clarifier. This  filtration could  include  reverse osmosis, microfiltration, 
fabric cloth, diatomaceous earth, or even compressible synthetic fiber spheres. Currently, the 
treatment plant produces Class B reclaimed water (A.A.C. R‐18‐11‐306) effluent for disposal. 
For a facility of this size, tertiary treatment  is required by ADEQ to produce A or A+ quality 
reclaimed water (A.A.C. R‐18‐11‐304 and 303, respectively) effluent. Reverse osmosis would 
clean  the water  to greater  than drinking water  standards and  the membranes can be very 
maintenance intensive. Microfiltration may also remove more than is needed to meet Class A 
or A+ reclaimed water effluent standards. It is recommended that RWRD perform a separate 
engineering evaluation for effluent tertiary treatment to  increase the quality of the effluent 
and help provide more viable options  for disposal or  reuse. The  tertiary  treatment  system 
would be  small  in  size because of  the  size of  the  treatment plant. The addition of  tertiary 
treatment may require RWRD to apply for an ADEQ individual APP permit instead of operating 
under  the current General Permit. Although,  if placed near  the disposal site,  it may not be 
considered part of the treatment plant. 
 
5.6 Project 6 ‐ North Rock‐Wall Stabilization 
Some work has been done on the cliff face on the North side of the facility to help protect it 
from the slope that has been cut‐out, but a much more inclusive and permanent fix needs to 
be done to stop the north face erosion into the plant site. This will stabilize the trees, boulders, 
and debris in this area and protect the parking area and building. RWRD should also consider 
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extending  this  rock‐wall  to  the West  to allow  for  installation of other  facilities or areas  for 
operations equipment and storage. 
 

Figure 6 – Project Placement 
 

 
 

6.0 PROJECT COSTS 
6.1 Cost Estimates and Construction 
Opinions  of  probable  costs  have  been  generated  for  the  six  projects  best  suited  for  the 
wastewater collection and/or treatment system upgrades for the Mount Lemmon WRF. Total 
estimated construction costs are presented in Table 5‐2.  The cost estimates were generated 
using historical information from the Treatment Capital Improvement Group.   
 

Table 4 - Estimated Construction Costs 
 

 

Project  Construction Cost Estimate 

Project 1 — Upgrade the Electrical System  $  632,816 

Project 2 — SCADA System Installation  $  270,000 

Project 3 — Influent Equalization Basin  $  850,000 

Project 4 — Aeration and Mixing of Oxidation Ditch  $  350,000 

Project 5 — Effluent Tertiary Treatment  $  150,000 

Project 6 — North Rock‐Wall Stabilization  $  80,000 
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6.2 Non‐Construction costs explained 
Some non‐construction cost estimates were not  included  in the costs above. Many of these 
items would occur in‐house. These items are described as follows: 
 

1. Meetings and permitting to discuss the necessary permitting with other agencies, such 
as ADEQ for APP or AZPDES permit and fees, USFS for discussion of land use, alteration 
of the effluent use permit, and alterations to the use of the land the plant sits on. This 
includes plan review, correspondence and meeting new requirements. 

2. Engineering design includes site review, preparation of plans, design review meetings 
with RWRD staff, correspondence and meetings with utility companies, preparation of 
final engineer’s opinion of probable costs, specifications, advertisement and contract 
documents. 

3. Geotechnical services shall include the mobilization of drilling and testing equipment 
to the project site, providing the appropriate number of test holes and borings to assess 
the existing geological site conditions, including advice on dewatering requirements (if 
any) and their impact on design.  The geotechnical engineer will conduct tests on the 
soils  to  determine  bearing  capacity,  corrosiveness  of  soils  and  any  additional  tests 
determined necessary.   Any necessary adjustments  to  the specifications and project 
design shall be included based on the results of the geotechnical report.  

4. Survey services shall  include  the mobilization of survey crew and equipment  to  the 
project  site,  provide  appropriate  number  of  shots  to  clearly  define  vertical  and 
horizontal  control  for  the  site.    The  survey  will  provide  an  improvement  survey 
indicating all existing  structures and utilities, a  topographic  survey with vertical and 
horizontal control, and control points for construction.  

5. Potholing of existing utilities should mitigate potential conflicts and assist in the final 
design and vertical layout of the improvements.  The need to pothole existing utilities 
will be assessed during the design of the proposed improvements.  Upon completion of 
the  layout  of  the  horizontal  alignment  of  the  proposed  improvements,  crossing 
between  existing  utilities  and  the  proposed  improvements  will  be  assessed  and 
recommendations will be made if the crossing should be potholed. 

6. Bidding  services  include  advertising  the  project,  coordinating  with  contractors, 
providing  project  clarification,  issuing  plans  and  specifications  to  contractors, 
maintaining a bidders list, attending pre‐bid conferences, preparing addenda, opening 
bids, tabulating bids, reviewing bids, and recommending award. 

7. Construction administration services  include engineering services to answer request 
for information submittals (RFIs) from the Contractor, review pay application, prepare 
work  directives  and  change  orders,  perform  periodic  visits  to  the  site,  attend 
construction progress meetings, and attend a walk‐thru for both substantial and final 
completion.    Other  services  will  include  materials  field  testing  and  full‐time 
construction inspection with an on‐site representative. 

8. Reports include pre‐design efforts before design and construction of the project.  They 
include  studies  such  as  Environmental  Information  Documents,  Environmental 
Assessments, and Preliminary Engineering Reports. 
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9. Legal  fees  include  fees  for  the  Owner’s  Attorney  and  Owner’s  Bond  Counsel  for 
litigation purposes for any unknowns or unanticipated items that may come up during 
construction. 

 

7.0 SELECTION OF A PROJECT 
Matrix Rating 
To facilitate the decision making process on an objective basis, the six projects were evaluated 
based on key attributes including:   

1. Capital Cost—this attribute accounts for the construction cost estimates of the project.  
The more costly the project, the lower the project will score.   

2. Constructability—this attribute accounts for the difficulty of construction and accounts 
for depth of construction, available work area and other difficulties during construction. 
The United States Fish and Wildlife Service designated that the Mexican Spotted Owl 
breeding  season  begins  February  1st  and  ends  August  31st.  Any  construction with 
motorized equipment must occur outside of this season. 

3. Site Availability/Land Acquisition—this attribute accounts for all land acquisition and 
easements that will be needed for each project.  The fewer acquisitions and easements 
required for the project, the higher the score.   

4. Operation and Maintenance (O&M)—this attribute accounts for O&M costs associated 
with the project.   The more costly the O&M costs are for the project, the  lower the 
project will score.   

5. Permitting and Risk of Noncompliance/Fines—this attribute accounts for the costs and 
required  timeline  associated  with  project  permitting  as  well  as  risk  of  fines  and 
corrective actions associated with permit noncompliance. 

6. Environmental  Impacts—this  attribute  accounts  for  how  the  installed  project  will 
affect  the  environment  once  installed.    The  more  favorable  the  impact  on  the 
environment once the project is installed, the higher the project will score.  

7. System Reliability—this attribute accounts for system reliability and accounts for the 
lifespan  of  the  system  project  installed.    The  more  heavily  the  project  relies  on 
mechanical systems, the lower the score will be.  

 
Each attribute was given a weight of 1 to 3 based on the importance of the attribute in selecting 
the system, 1 being of lesser importance and 3 being of greatest importance.  Each attribute 
was then assigned a score ranging from 1 to 6 for the respective project, with 1 being the least 
desirable and 6 being the most desirable.  The score and the product of its weight provided the 
weighted score for each of the projects.  Table 4, below, displays the matrix ranking for Projects 
1 ‐ 6.  The project with the highest weighted score received the top rank. 

  
7.1 Project 1 ‐ Upgrade the Electrical System 
Project 1  received  the second highest score when compared  to  the other  five projects and 
should be the one of the most desirable projects. The electrical system upgrades fared well in 
the permitting and risk of noncompliance category, operation and maintenance category as 
well as the system reliability category, because the upgrade of the electrical system will bring 
the  facility  into compliance with NFPA/NEC standards and make the electrical system more 
reliable.  The  electrical  system  is  like  the  nervous  system  in  the  body;  if  it  is  not  running 
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optimally, the plant will not be running optimally. The electrical upgrades will require some 
real estate to the West of the plant.  The capital cost of the project did hurt the score because 
it is the 2nd most expensive project of the six proposed. It was assumed that most of the work 
required with the electrical upgrade could be planned so that there is a good maintenance of 
plant operations (MOPO) plan, requiring very  little time for a shut‐down. Other upgrades to 
the  facility,  requiring  new  electrical  equipment,  cannot  be  performed  until  the  electrical 
system is brought into compliance. 
 
7.2 Project 2 ‐ Supervisory Control and Data Acquisition System Installation 
Project 2 received the highest score because it is one of the most cost‐effective projects being 
performed, does not require real estate, improves system reliability, and constructs a basis for 
remote  data  collection  to  keep  better  track  of  plant  operations  and make  collection  and 
submittal of compliance data easier.  If  installed with  the electrical upgrades,  the combined 
costs between the two projects may be greatly reduced.  
 

Table 5 - Matrix Rating of Projects 
 

Attribute  Weight 

Upgrade 
Electric 

SCADA 
Upgrade 

Influent 
Equalization 

Aeration & 
Mixing 

Tertiary 
Treatment

Rockwall 
Stabilization 

Score 
Wt x 
Score 

Score 
Wt x 
Score 

Score 
Wt x 
Score 

Score 
Wt x 
Score 

Score 
Wt x 
Score 

Score 
Wt x 
Score 

Capital Cost  3  2  6  5  15  1  3  3  9  4  12  6  18 

Constructability  3  5  15  6  18  3  9  4  12  1  3  2  6 

Site Availability & Land 
Acquisition 

2  4  8  5  10  2  4  6  12  1  2  3  6 

Operation & 
Maintenance 

2  5  10  6  12  4  8  3  6  2  4  1  2 

Permitting & Risk of 
Noncompliance 

2  6  12  5  10  3  6  1  2  2  4  4  8 

Enviro Impacts  1  3  3  4  4  6  6  2  2  5  5  1  1 

System Reliability  2  6  12  5  10  4  8  2  4  1  2  3  6 

Total Score  15  31  66  36  79  23  44  21  47  16  32  20  47 

RANK      2    1    5    3    6    3 
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7.3 Project 3 ‐ Influent Equalization Basin 
Project 3 came in fifth, because the costs to perform the installation of an equalization basin 
were high. In addition, the proposed site took up a large space of land on the East side of the 
facility. The equalization basin may require RWRD to submit an Individual APP application to 
ADEQ, which would open up the facility to many recent requirements that were not included 
in the historic General Permits which are no longer issued. The equalization basin did do very 
well with environmental impacts as the facility would operate better if the large spikes in flows 
could be slowly fed to the plant; this could help prevent solids from being washed out of the 
oxidation ditch and  reduce  starvation of  the  treatment biology during  low  flow periods.  It 
would be recommended to make this the third project, but perform a preliminary engineering 
evaluation  to determine what  items,  such  as  grit  removal or odor  control would  really be 
needed. If the plant could utilize the equalization basin only during the high usage days and 
not consistently, the costs may be drastically reduced. Consider just having a tank that gravity 
feeds back to the treatment facility, and making it part of the collection system to avoid having 
to apply for an Individual APP. 
 
7.4 Project 4 ‐ Aeration and Mixing of the Oxidation Ditch 
Project 4 was tied for third. This project does not require any real‐estate, had average project 
costs, but may require RWRD to apply for an ADEQ Individual APP Permit. The VFD with DO 
control, to operate the existing rotor, may not require alteration to the existing general permit. 
The treatment facility was designed for 15,000 GPD, so there would have to be a good business 
case made  for  the  installation of  a different  aeration  system.  Fine bubble diffusion would 
require routine replacement and increase operation, maintenance and plant shut‐down, due 
to lack of redundancy at the plant, compared to rotor operation alterations. OVIVO does have 
membranes that do not require maintenance for 20 years, but it is doubtful that energy savings 
will offset the costs of this upgrade and extra capacity is not needed at this time.  
 
A engineering evaluation should be performed to select which alternative will be most suitable 
for the plant. Some of the alternatives would suit very well and could be performed at the same 
time  as  other  projects  to  reduce  costs  and  increase  treatment  capabilities.  For  example, 
performing rotor upgrades (VFD with DO control) or blower/jet aeration during the electrical 
upgrades  may  greatly  reduce  installation  costs.  Also,  coupling  the  aeration  and  mixing 
upgrades  with  the  influent  equalization  basin  and/or  tertiary  treatment  could  produce 
reclaimed water effluent quality comparable to RWRD’s  larger facilities, which could greatly 
increase regulatory and public acceptance for other uses of the reclaimed water.   
 
7.5 Project 5 ‐ Effluent Tertiary Treatment 
Project 5 came in sixth, because more information is needed and an engineering analysis would 
need to be performed. Tertiary treatment will require an ADEQ Individual APP permit, unless 
it could somehow be performed near the effluent disposal field and not be deemed part of the 
treatment process. The treatment facility building appears to be somewhat congested, so the 
filtration of effluent may need to occur outside, unless the electrical and generator upgrades 
are performed, which would move  this equipment  into  a building outside. With  the  small 
amount of flow that the plant is permitted for, the tertiary treatment would require a small 
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footprint. Adding tertiary filtration could help the facility achieve A+ reclaimed water standards 
and change public perception of discharging effluent  into Sabino Creek. Although  this  filter 
would require extra maintenance, it may reduce chlorine/dechlorination demand and open up 
discharge  options  that  could  reduce  electrical  pumping  and  disposal  costs  to  the  current 
disposal field.  RWRD may want to consider further evaluation of a tertiary treatment system 
to determine the type of system would best suit the needs of the facility.  
 
7.6 Project 6 ‐ North Rock‐Wall Stabilization 
Project 6 received a score which tied it for third place because of the low installation costs. The 
project does not appear to have environmental impacts, outside of the Mexican Spotted owl 
breeding season, or O and M impacts when compared to the other 5 projects. Because of the 
low cost, the project may be incorporated with the electrical upgrades or equalization basin, 
so that the rock stabilization could be constructed while other site  improvements are being 
performed. 
 

8.0 CONCLUSION AND RECOMMENDATIONS 
The Mount Lemmon Water Reclamation Facility has a permitted capacity of 15,000 gallons of 
which approximately 25 percent is being utilized. In the past, RWRD was concerned with the 
condition of this 34 year old facility, but during a recent evaluation and rehabilitation project, 
the  facility was  found  to be  in extremely great condition which should allow  the  facility  to 
operate for another 20‐30 years.  
 
The facility has an outdated electrical system and generator. Because of issues with weather, 
road conditions and/or fire closing off the road, it is recommended that electrical and SCADA 
upgrades  be  performed.  These  upgrades will  help  bring  the  facility  into  compliance with 
current codes/standards and greatly increase the reliability of the plant. SCADA improvements 
will allow the system to be remotely monitored 24 hours a day so that any  issues that arise 
when operators are not present can be identified quickly. RWRD should consider stabilizing the 
rock wall during  the next construction project  to protect  the  facility on  the North side and 
reduce costs by incorporating combining projects. Upgrading the aeration system to include a 
variable frequency drive on the rotor’s motor controlled by a dissolved oxygen meter should 
be  evaluated  and  considered  in  the  electrical  upgrades;  this  in  turn  could  help  improve 
treatment and reduce electrical costs during times of low flow. This construction must occur 
outside the Mexican Spotted Owl breeding season which begins February 1st and ends August 
31st.  After  the  electrical,  SCADA,  and  rock  wall  upgrades  are  performed,  plans  for  an 
equalization basin,  to be used when high  flows are expected,  should be  considered.  If  the 
facility plans on discharging to Sabino Creek in the future to save costs on effluent disposal, it 
is recommended that tertiary treatment be further evaluated and possibly installed with the 
equalization basin. This would require an application for a new individual APP amendment, but 
could  help  the  facility  achieve  A+  effluent  requirements,  which  could  help  with  public 
perception of secondary effluent discharges into the Sabino Creek through the use of a revised 
AZPDES permit. 
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Executive Summary 
 

 

 

The following report documents the maintenance activities and related quality assurance efforts for 

a coating rehabilitation (recoating) project for the sewer mix tank at the Summerhaven Sewer 

Treatment Facility.  The coating rehabilitation project was completed from April 30, 2018 through 

May 4, 2018 by KE&G Construction, Inc.    

 

The primary area of the rehabilitation or recoating was the interior of the tank and also the chlorine 

contact basin.  Additional items also completed included replacement of steel plating along one part 

of the tank, new splash guards for the rotor as well as a spray shield for the chlorine contact basin.   

 

Because the tank had not been emptied in 34 years, and due to the limited time for shut down, the 

project was approached with a specific coating schedule.  The tank was inspected essentially as 

soon as it was emptied.  The tank was determined to be in decent condition with no major damage.  

The tank was coated with a quick cure, one hundred percent epoxy coating by a specialty contractor 

utilizing patented equipment.   

 

It is recommended that maintenance inspections of the upper or exposed areas of the tank where 

the coating is visible be conducted on an annual basis.  A detailed inspection of the entire tank 

should be completed in ten years.   
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1.0 Introduction 
 

This report has been prepared to document maintenance activities performed on the sewer mix tank 

at the Mount Lemmon Sewer Facility located at 12633 North Sabino Canyon Park in Summerhaven, 

Pima County, Arizona.  In the fall 2017, Pima County Wastewater Reclamation staff determined 

the need for detailed maintenance of the tank.  The tank had not been emptied in approximately 34 

years.  The project was scheduled to be completed by KE&G Contractors during the spring to avoid 

winter conditions.  Prior to the project, extensive planning and research was completed to determine 

the best methods to address the condition of the tank.  The project also required coordination of 

delivering continual sewer flows from the town of Summerhaven to the sewer facility.  In addition, 

the tank was evaluated.  The evaluation included a visual examination, steel thickness 

measurements, and weld inspections. 

 

The project was completed on schedule during the first week of May.  KE&G also completed other 

maintenance items at the facility including changing out a compressor and replacing a steel shield 

at the mix tank.   

 

 

2.0  Background  
 

The Summerhaven Sewer Treatment Facility was constructed in 1982/83 to serve the community 

of Summerhaven.  The facility has been in continuous operation and is maintained on an ongoing 

basis, however the central mix tank as well as other portions of the main treatment system, including 

the chlorine and sludge overflow tanks, have never been emptied for maintenance.  Being located 

on top of Mount Lemon, the diversion of ongoing sewer flows for maintenance presented certain 

challenges including how and where to deliver the existing sewage waste as well as how long of a 

shut down would be required.   

 

 

3.0 Project Approach 

 
Prior to the project start, a great deal of research and discussion took place to determine the best 

approach or strategy for this project.  The goal was to be prepared for a “worse case” scenario 

depending on the condition of the tank.  Therefore, the approach for the tank inspection and 

maintenance was to clean out the tank and conduct the inspection immediately to determine the 

tank’s condition.  The tank was to be brush blasted and then coated with a quick cure one hundred 

percent epoxy.   

 

The approach to this project was to intercept the existing sewer flows, as well as collect the waste 

within the existing tank and place the waste material into tankers for delivery down the mountain.  

Once at the bottom of Mount Lemmon, the waste would be discharged into Pima County’s sewer 

system at a manhole or manholes near the base of Mount Lemon.   
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4.0 Coating Rehabilitation Project 
 

4.1  Description - This project focused on the need for rehabilitation or recoating of the interior of 

the mixing tank.  There was also the possibility of repairs to the tank or tank support structure as 

well.  It had been determined to utilize a coating system that provided a fast cure time (roughly 8 

hours) and that also would withstand the harsh conditions of the tank’s environment and sewer 

waste contents.  The tank was found to be in adequate condition to continue service without any 

structural repairs. 

 

4.2  Existing Conditions 

 

4.2.1 - Existing Coatings:  Examination of the existing coatings took place on April 30 shortly after 

the tank was emptied and cleaned.  The condition of the tank was found to be in decent condition.  

The existing coating was essentially past its serviceable or useful life.  The tank walls show 

consistent dilapidation consisting of corroded mounds as well as black bubbles full of fluid varying 

in size from roughly one-half inch to two inches in size.  There were also miscellaneous spots where 

the coating had delaminated leaving exposed steel wall.  The wear on the existing coating was 

generally uniform throughout the tank. 

 

4.2.2 - Existing Tank Condition:  The tank walls were found to be in decent but worn condition.  

There were no areas that were excessively damaged leaving the walls thin.  Pitting was noted in 

certain areas of the tank and on the effluent pipe.   

 

The thickness of the tank walls was measured at roughly one-foot intervals at four different 

locations within the tank, approximately at 1:00, 3:00, 6:00, and 9:00 O’clock prior to coating 

removal.  Note, a “Tank Layout Exhibit” is provided in Appendix B.  The results for the wall 

thicknesses ranged from 0.256 to 0.30 inches thick.  It is concluded that the tank has experienced 

minimal steel loss within its walls.  See Appendix D for the tank wall measurement report.  

 

There was modest pitting also noted on the tank walls.  The majority of the pitting occurred on the 

clarifier exterior walls. The depth of the pitting was measured and ranged between roughly 1.0 up 

to 4.3 millimeters or 0.04 to 0.17 inches.  Pitting was also noted on the horizontal effluent pipe with 

depths of 2.0 to 3.9 millimeters or 0.08 to 0.15 inches.  See the photos of the pitting areas with 

depth measurements shown in the Appendix B.  Note, the measurements noted within the photos 

are in millimeters.   

 

The steel connection at the base of the tank walls with the upper side of the C-channel were found 

to be in decent condition.  Minor rust was noted in two areas along the floor perimeter of the tank 

but no substantial steel loss.  The welds were visually examined with no significant steel loss or 

damage noted.  See the Welding Inspection Report within Appendix D. 

 

The floor of the tank consists of concrete.  It was found to be in generally good or decent condition 

as well.  There was evidence of a loss of concrete, slightly exposing the aggregate in some areas.  

At the base of the 4-inch drain valve, more concrete loss on its surface was noted, most likely due 

to friction caused with flows at the valve attachments. 
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4.3 - Coating Removal:  The existing coating was removed by A&O Painting who performed a 

brush off blast with #36 garnet blast material to remove the existing coating.  They obtained an 

SSPC SP7 roughness condition.   

 

4.4 Coating Application 

 

4.4.1 – Final Tank Preparation:  Because the tank was found to be in decent condition, no specific 

tank preparation was required other than brush off blasting and thoroughly cleaning the steel 

surface.  The tank did receive minor grinding to smooth out any places with protruding or rough 

surface.  The entire tank was vacuumed to assure full removal of any dust and particulate matter.   

 

4.4.2 – Coating Description:  The coating for this project, Warren Environmental, Inc.’s product 

301-14 – 100% Solids Epoxy System, is a specialty coating that is made to withstand extremely 

harsh environments as well as achieve a full cure within 8 hours.  This product is currently used by 

Pima County for the rehabilitation of sewer manholes.  The coating system will adhere to different 

substrates, wet or dry, and is used with a single layer.  The coating design was to be applied at 80 

mils thickness, however, per the applicator, a more realistic actual thickness is about 120 mils or 

roughly 1/8th of an inch thick.   See Appendix E for the coating data sheets.  

 

4.4.3 – Coating Inspection:  A visual inspection of the coating application was conducted on May 

2, 2018.  At the time of the inspection, the coating had cured roughly two hours and was “tacky” to 

the touch.  The depth of the coating applied was verified to be well over 80 mils and closer to 120 

mils.  The coating appeared to be evenly distributed throughout the tank walls as well as effluent 

pipe.  The coating was also applied at the weir inlet structure (at roughly 10:00)  and generally 

extended up the underside of the angle iron bracing for the walk area above.   

 

Along with the primary mix tank, the coating was applied to the chlorine contact basin as well.  The 

application within the tank appeared to be consistent and of adequate thickness.    

 

 

5.0  Project Time Line 
 

The following provides a summary of the time line of the project specific to the mix tank recoating.  

Note, see Appendix A – Project Team List, for a list of each contractor/inspector with contact 

information. 

  

• Mid fall 2017, Pima County decides the project will occur in the Spring after 

snow melts on Mount Lemmon. 

• January through April 2018, KEG works with Pima County to determine best 

approach to the project as well as potential problems to anticipate. 

• April 20, 2018, Preconstruction Meeting 

• April 30, Tanker trucks set up to intercept existing sewage from 

Summerhaven, tankers with vac truck empty mix tank.  Tank cleaned out.  

CED does inspection of tank including wall thickness measurements. 

• May 1, A&O Painting brush off blasts tank as initial prep work for tank 

coating.  CED conducts inspection including pitting depth measurements. 
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• May 2, Olson Precast Company applies coating to tank.  CED conducts final 

inspection.   

• May 3, KEG observes final cure of tank and completes other items at facility.  

Begin refilling the tank to return it to service by Friday. 

• May 4, Tank returned to regular service.   

 

 

6.0    Conclusions and Recommendations 
 

From April 30 to May 4, 2018 a construction project to rehabilitate the existing coating of the sewer 

mix tank at the Summerhaven Sewer Treatment facility was completed.  Detailed prior planning 

took place to anticipate different scenarios for the condition of the tank, and a specific plan of action 

was followed.  The tank was brush off blasted and evaluated prior to coating application. Visual 

weld inspections and steel thickness measurements were performed to assure that the tank is in 

adequate condition.  A specialty quick cure 100 percent epoxy coating was applied for the 

rehabilitation.  The sewer tank was returned to service by May 4 as planned.   

 

The recoating of the mix tank appears to have been completed in accordance with the coating 

manufacturer recommendations that included a specialty coating applicator utilizing the 

manufacturer’s patented coating spray equipment.  The coating manufacturer indicates that the 

coating has a life expectancy of anywhere from 10 or 15 to 20 years.   

 

A general inspection that focuses on the exposed newly coated areas of the tank should be 

performed annually.  A detailed inspection of the tank should be conducted in ten years.  

Additionally, if any unusual conditions or wear are noted on the tanks exterior, additional 

inspections would be warranted.            
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Project Team:  
 

 

KE&G Construction, Inc.   KEG  General Contractor 

5100 S Alvernon Way 

Tucson AZ, 85706 

Thomas Mansfield 

520 748-0188  

 

A & O Painting    A&O  Coating Contractor (Prep work) 

3237 East President Street 

Tucson, AZ  85714 

Alex “Bruiser” Ortega 

520-573-0051 

 

Cascade Engineering & Drainage, Inc. CED  Quality Assurance 

PO Box 68197 

Tucson, AZ  85737 

Ross Lamberson, P.E. 

520-425-1937 

 

Olson Precast Company OPC  Coating Contractor  

2810 North Nellis Boulevard, Suite 100 

LOas Vegas, NV 89115 

Andy Michalsky, P.E. 

702-643-4371 

 

Canyon State Inspections, Inc. CSI  Weld Inspections & Steel Thickness 

3625 East Ajo Way    Measurement 

Tucson, AZ  85713 

Chris Dolan 

520-745-3672 

 

Warren Environmental, Inc.   WEI  Coating Product Provider 

137 Pine Street 

Middleborrough, MA 02346 

508-947-8539 
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APPENDIX B 

 
Project Photos 

 

 

Tank Layout Exhibit 

 

Part 1 – Existing Tank Coating 
Part 2 – Tank After Blasting Prep  

Part 3 – Pitting Measurements 

Part 4 – Other Appurtenances 

Part 5 – Completed Coating Rehabilitation 
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Part 1 – Existing Tank Coating 
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Part 2 – Tank After Blasting Prep  
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Part 3 – Pitting Measurements (in millimeters)  
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Part 4 – Other Appurtenances 
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Part 5 – Completed Coating Rehabilitation 
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KE&G Project Schedule 
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Mt Lemmon Tank Assessment and Coating 

 
Ancon scheduled with vac truck and tanker services.  2 vac truck and 4 tankers 
(5000Gal/each).  They plan on turning 1st truck around and back up the mountain.  
Overtime in their proposal to KE&G to ensure tank is drained and cleaned on first day. 
Tank will have to be pumped to tanker trucks.  Spill prevention to include poly wraps at 
all hose joints and a catch basin/containment at the tanker connection.  Ancon scheduled 
to be on site at Mt Lemmon at 7am. Expect tank to be empty at ~ noon with cleaning 
taking and additional 2-4 hours. 
 
AO scheduled with prepping tank surfaces for inspection and repair. Their cost proposal 
to KE&G has overtime allotted to ensure the tank is prepped and clean for coating. AO 
scheduled to be on site at 7am at Mt Lemmon.  Cascade Engineering will also be on site 
at 7am to enter tank as AO is setting up for surface prep.  Expect surface prep to take 6 
hours with tank cleanup taking an additional 2-4 hours.  
 
Cascade Engineering is scheduled to perform inspection when tank is drained and 
cleaned (7am on day 2).  This inspection is to look for obvious signs of damage or 
degradation of the tank walls and to ensure that tank prep will not cause any further 
damage to the tank.  Cascade will then inspect tank following surface prep to take wall 
thickness measurements and assessment (7am day 3).  Cascade will then inspect the 
tank post coating. 
 
Jenco to coat the tank with a Warren Environmental product.  It is a 100% solids Epoxy 
Lining System for structural rehabilitation in harsh environments.  (See provided sheet).  
They are scheduled to arrive 7am on site at Mt Lemmon.  They will set up coating 
equipment while Cascade Engineering is performing post surface prep inspection and 
assessment. 
 
Time line 
Day 1 (4/30).  Pump/Drain and Clean tank: Ancon and KE&G 
 
Day 2 (5/1).  Inspect and surface prep tank: Cascade Engineering, AO and KE&G 
 
Day 3-5 (5/2-5/4). Engineering Evaluation and Repairs:  Cascade Engineering, Jenco 
and KE&G 
 
Other work to be performed:  Install supplied Air Compressor and Dryer and replace 
bubbler/spray heads.  Work to be performed by KE&G and Sabino Electric. 
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Tank Thickness and Weld Inspection Reports  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PURCHASE ORDER: Mt. Lemmon Sewage

CSI JOB NUMBER: GT18-207

Date: 04-30-18

Rep〇両01

Page: 02 ofO2

Client: Cascade eng血eer血g

Address:

ULTRASONIC H重CENESS CHECK IfⅣ CUSTOMER REQUEST

In accordance wi血your request, Canyon State Iuspection perfomed an ultrasonic thickness on the Mt.

Lermon Sewage Tank. Listed below are血e results ofour testing: West to East

4’’　　　1 ’　　　2’　　　　3’　　　　4,　　　5’　　　6’

A �B �C �D �E �F �G �H �重 �J �K �L 

1 �.256 �.290 �.290 �.298 �.266 �.259 �.290 � � � � � 

2 � � � � � � � � � � � � 

3L �.297 �.297 �.298 �.272 �.269 �.288 �.272 � � � � � 

3R �.297 �.297 �.300 �.296 �.282 �.289 �.280 � � � � � 

4 � � � � � � � � � � � � 

5 � � � � � � � � � � � � 

6 �.274 �.273 �.279 �.276 �.276 �.293 �.264 � � � � � 

7 � � � � � � � � � � � � 

8 � � � � � � � � � � � � 

9 �.263 �.298 �.289 �.268 �.259 �.287 �.282 � � � � � 

10 � � � � � � � � � � � � 

Reviewed By:

Canyon State Inspection

3625 E. Ajo Way Tucson, AZ. 85713 (520) 745-3672

103 S. Southgate Dr. Chandler, AZ. 85226 (480) 783-7100



PURCHASE ORDER #: Mt.

Lemmon Sewage tank

CSI Job Number: GT18-207

Date: 04-30-1 8

Repo請#01

Page : 01 ofO2

CIient: Cascade Eng血eering

Attention: QA Manager

V量SUAL WELD INSPECTION PER AWS Dl.1

In accordance with your request, Canyon State Inspection/Tucson perfomed visual weld testing at the

Mt. Lemmon Sewage Tank, located in Tucson, AZ. Listed below are血e results of our testing:

F[NAL REPORT

TestedBy:T.Roberts　/AWSQCI ����Date:04-30-18 

Remarks: ����NONCONFORMANCES 

Area �Level �Qu種皿筒中 �Ac○ept �It �i宣 �if �uC �C量 �pO冒 �mW �1en �C輪 �Slg �Rem分rks 

血sideoftank@weldedareas �Al量 �All �100% � � � � � � � � � � � 

Insidetankonwall � � � �Minimalcorrosionpittingnotedthroughout. ��������� � 

NeedcoatingRemovedtogetdep血 ��������� � 

i �� � �measure皿entonPitting ��������� � 

al)breviations: it = insu餓cient血。at il = insu鉦cient leg if = insu鯖cient fusion uc = under cut cl = COldlap

POr = POroSity mw = missing weld len = insu鯖cient length cra = CraCk slg= Slag

We certify that a○○ articles deIivered under the PO above conform to all app萱icab!e bIue print and MOT specifications. Evidence ofthi§ is on創e

Rwiewed by:

Warrants that it has, On鮒e, data that ati ofthe materials used do comply with the required instructions.

Chris DoIan

Canyon State Inspection

3625 E. Ajo Way Tucson, AZ. 85713 (520) 745-3672

103 S. Southgate Dr. ChandIer, AZ. 85226 (480) 783-7100
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Coating Product Data Sheets 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



All values reported above are typical values, and are reported as a means of reference. Individual
testing should be done to determine actual results, tested at specific conditions.

Warren Environmental, Inc.

S-301 Epoxy Spray System
Product Code 301-14

DESCRIPTION: A two part, highly thixotropic
epoxy system formulated for spraying with
Warren Environmental, Inc.’s patented
meter/mix spray equipment.

CHARACTERISTICS: Formulated with special
additives and modifiers to enhance the water
resistance, chemical resistance, and bond
strength to a variety of substrates as well as its
own internal strength. The high thixotropic
index allows for up to a ¼” build-up on vertical
surfaces without sag.

APPLICATION: Designed for use with Warren
Environmental’s patented meter, mix and spray
equipment. The epoxy component utilizes a 2
parts base to 1 part activator mix ratio by
volume. This product is sold and installed only
by technicians specifically trained and licensed
in our patented techniques.

ADVANTAGES:
% Long Open time for Efficient Topcoating
% Excellent Cure at Low Temperature
% Excellent Cure at High Humidity
% Zero Induction Time
% 0% VOC’s
% 100% Solids
% Long Working Time Relative to Cure

Time
% Ready-to-Use (No Thinning Required)
% Excellent Water and Chemical

resistance with ambient cure
% Achieve high-build thicknesses without

sag

CERTIFICATION:
None

SPECIAL SAFETY AND HANDLING: There
are no special safety or handling procedures
beyond those published on the reverse and the
Material Safety Data Sheets.

Typical Properties

Liquid Properties (Systems)

Viscosity 90,000-120,000 cps
Thixotropic Index 5.0-6.0
Specific Gravity 1.162
Flash Point (Closed Cup) >235°F
Color Varies
Geltime (200g@77°F) 27 minutes
Thin Film Set (@ 77°F) 2 hours
Thin Film Set (@ 40°F) 8 hours

Physical Properties
(1/8” Casting)

Tensile Strength (ASTM D638-86) 7000 psi
Flexural Strength (ASTM D790-86) 11,000 psi
Flexural Modulus @ 0.100” 500.000 psi

(ASTM D790-86)
Compressive Strength 12,000 psi

(ASTM D695-85)
Glass Transition Temperature 151°F

(ASTM D3418-82)
Tensile Elongation @ Break 4.8%
Thin Film Set (@77°F) 2 hours
Shore D Hardness 83-85

Chemical Resistance
(28 Day Immersion)

Chemical Weight Gain (%)
Toluene 0.99
Ethanol 4.68
10% Acetic Acid 3.85
70% Sulfuric Acid 0.13
50% Sodium Hydroxide 0.09
Distilled Water 1.11
Methanol 9.55
Xylene 0.69
Butyl Cellosolve 1.18
Methyl Ethyl Ketone 11.19
10% Lactic Acid 3.24
Bleach 0.93
1,1,1 Trichloroethane 0.43
10% Nitric Acid 2.05
30% Nitric Acid 4.17

Contact us at:
PO Box 1206, Carver, MA 02330 Tel. (508) 947-8539 Fax (508) 947-3220
www.warrenenviro.com E-mail: info@warrenenviro.com

http://www.warrenenviro.com
http://www.go2pdf.com


器器器菩提●　　301-14　1。。%S。Iids.。。荒業書 

100%SoIidsEpoxyLining 　Systemfor StructuralRehab紺tationinHarsh ������ 

W　A　穏　照　雲∴曲 ��Environments � 

の離籍卵陽転鵜　　　　　　　　雛朝野扇鰐強練　　　　　　甘藍撼続載順綱の頼寝繭鎌 

DESCRIPTiON: Atwopart,highIythixot「OPicepoxy SyStemformuIatedfo「SP「ayingwith Wa「「enEnvi「onmental,Inc.’spatented meter/mixsp「ayequipment. CHARACTERiSTiCS: Fo「muIatedwithspeciaIadditivesand modifie「stoenhancethewate「 「esistance,Chemicairesistance,and �Adherestoavarietyof Substrates Adhe「eswelItodryorwet Substrate Excellentcureinhighhumidity Exce=entcureatiow temperatu「e 1ongopentimefore櫛cient topcoating � �一一∴ 　しiquidPrope面es 
Vise㊨SitY �●llll　　llll　● 

了hixotrQPiclndex �与.0-6.0 

SpecificGravitY �1.162 

抽sh的暗く鎖鎌e慎c咋〉 �>之3与0F 

C°k㌍ �V尋「ies 

GeIt血e(200g@77華 �2Minutes 

ThinFilmSet(@770F) �2日ou「s 

ThinFilmSet(@40oF) �8Hou「s 

PhysicaをP的Pe面es〈1/8・・casting) 

bondst「engthtoava「ietyofsubst「ates asweIiasitsownintemalstrength. ThehjghthixotropicindexaiIowsforup �100%solids 0%VOC’s Ready-tO-uSe ��TensiIeStrength(ASTMO638-86〉 �7000psi 

Flexu「aISt「ength(ASTMO7gO均 �11,000psi 

FIexu「alModulus@0.1的’’ �500,000psi 

toa%’’buiId-uPOnVe巾Caisurfaces Withoutsag. ���(AS丁請寄790-86) 
Comp「essiveSt「eng[h �12,000psi 

(DONOTTHIN) ��(AS丁軌D69さ/置85) 
GiassTransitiOn �1与10F 

APPLICATION: DesignedforusewithVvarren Envi「onmentaI’spatentedmeter,mix �Twocomponent Spray/mixwithWar「en Environmentalpatentedsystem ONしY � �Tempe「atu「e(AS丁MD3418-82) 
TensiieEIonga的n@B「eak �4.8% 

ThinFilmSct(@了7OF) �之hou「s 

Sho「eDHardness �83-8与 

ChemicaIResistance andsp「ayequipment,Theepoxy COmPOnentu輔zesa2partsbasetol PartaCtivato「mix「atiobyvolume �Forusewith/incorrosiveo「 harshenvironmeれtS 

Chemical　　　　　weightGain(%) 

Thisp「oductissoldandinstaIIedonly bytechniciansspecificaiIytrainedand iicensedinou「patentedtechniques. �SafeforaquaticIife(ASTIVIE729) Testedforusewithorwithout St田cturalgIassandlo「carbon ��丁oIuene �0.99 
EthanoI �4.68 

10%AceticAcid �3.8与 

70%SuIfuricAcic! �0.13 

SPECIALSAFETYANDHANDしING: �fiber 50%SodiumHyd「OXide �0.09 

The「ea「enospecialsafetyo「handiing PrOCedu「esbeyondthosepublishedon thereverseandtheMate「iaiSafety DataSheets, �」ongwo「kingtimereIativeto Curetime Exce=entwaterandchemical 「esistancewithambientcure Achievehigh-buiIdthicknesses Wjthoutsag Sing葛ecoatsystem ��DistilledWate「 �1.11 
Methanol �9.与与 

Xylene �0.69 

ButyICeIIosoive �1.18 

MethyIEthylKetone �11.19 

10%LacticAcid �3.24 

Bieach �0.93 

1,1,1TrichIo「oethane �0.43 

10%Nit「icAcid �2.0与 

30%NitricAcid �4.17 

Contactusat: ���Fax(508〉947-3220 

POBox1206,Carve「,MAO2330　　　　　　Te上(508〉947-8539 

即凋厘鈍γ草餅●触掴めて)準描き手薄ね為口証劃es,緬語鉦卵’叩0雨寄as分m ���租購Or「e手練・e猷e.轟裾も/細部証 �� 

彊油ngsh測地鎚do補亡Od魂e雷“mi彊雛弛証「台油紙,廊類語 ���部)諦観eo縄d組側§. 



WarrenEnvironmentai,Inc.　100%SoIidsEpoxySystem 車駒結露彊銅鏡嬢繊弱輔弼 

MaIrenEnvhonmentaI/nc.wWpIOV佃ecost-e胎ctivecoathgsandmethodofogiesmat/eadtopemanent � 

t〃77e-SenSff/VeSOfutめnsmeetmg的estructuraIIehab初tafronneedSofthe存customers.わ的isend,We 

p/edgetot/SeenVironmentafV励end(ymate/ねts弓ramandceI明y的epeap/emstal励gourpIt)ducts,and 

prov胸eourcustomersawonγfroeexpe万ence. 

錬雛窮離郷卵鴫の 
EPOXYCOATINGS: 

A「esuppliedin50ga=onsteeId「ums.Theunmixedshelflifeisone(1)yea「fromdateofpu「chasewhensto「ed 

indoorsinthei「Seaiedoriginaicontainersataroomtempe「atu「ebetween60OFand800F.Whenusingthismate「iaI, 

itisimportanttop「eventc「osscontaminationoftheunusedcomponents.Toassurep「OPerPerfo「mance言tis 

mandato「ythatthecomponentsbeco「「ectlyiden帥edandthemix「atiocitedonthef「ontofthisbulletinbestrictly 

ね=owed. 

CUREDIN-PしACEPIP」INiNGSYSTEIVIS:thispatentedsystemmaybep「ovidedinseve「ald胸erent 

methodo10giesdependingupontheappiicationandfieIdconditions.WarrenEnvi「Onmental直C.requiresthatthese 

materialsbeinsta=edbyou「=censedapplicato「sonIy.Thesepeopiearet「ainedbyustoadd「esstheissuesunique 

toeachsituation.Formo「einfomationpieasecontactus. 

轟の弼勅裁痛卿赫嫌廊錬頼雛窺轟の弼知新劇痛嫌 
Surfacestobecoatedo「adhe「edtoshouldbecIeanedofo叶g「ease,「uSt,SCale,loosed融andothe「 

COntaminantsthatmayhinde「theadhesionoftheepoxycoatingtothesubst「ate.Inmanyinstances 

CIeaningtheareatobecoatedoftube「Culationanddeb「isviasca輔e「S,Sandblasting,OrWate「W川be 

Su怖cient.1n「a「einstancessuchasoilcoveredmeta=tmaybenecessa「ytot「eattheareawithasoIvent 

basedcieane「.Itisimportantto「emovea旧racesofthesoIventincludingfumesp「iortoappiyingthe 

epoxycoatingtoensu「ethatnopinhoIedefectsdeveIopasthep「Oductcures.Conc「eteshouldbecu「ed 

aminimumof30daysprio「toappIyingcoatingmate「ials.Pleasecontactuswithspecificquestions 

regardingyourapp=cation. 

轍裁新野載常時甥 

Wa「「enEnvironmenta=nc.wa「「antsoniythatthep「Oductmeetsthatquaiityandtechnicalstanda「ds 

Publishedinitscu「ren川te「atu「e.Wa「「enEnvi「onmental,inc.cannotbeheldresponsibiefo「 

Ci「CumStanCeSOutSideofitscont「O=nciuding,butnotlimitedto:P「Oductapplication,P「Oducthandling, 

P「Oductsto「age,O「anyOtherconditionsoutsideofou「cont「oI,ifwithinone(1)yearfromdateof 

Pu「Chase,anyP「Oductisprovenbyacceptedindust「ystanda「dtestmethodstobedefectiveWa「ren 

Environmental,lnc,W町atitssoleoption,either「eplaceo「refundthepu「Chasepriceoftheproduct. 

Theseremediesshailconstitutethesoleandexclusive「emedyforanyciaimunderthiswa「「anty.This 

Wa「「antyisinlieuofanyothe「Wa什anties,eXP「eSSed,impIied,O「StatutO「yandisstrictIylimitedtoits 

te「ms. 

lfyouwitnessanyunethicaIorincorrectpracticesreiatedtotheapplicationofany 

WarrenEnvi「onmentaIproductpleasecontactusimmediateiyat5089478539 

!〈A出潮AW霊陪臣A励S駿馬S闘庭園穏駁臣暦⑳陳匿榊⑩開削囲燭W睡刷瓜剛V豚尉⑳勘叫G評!! 

Contactusat: 

POBox1206,Carve「,MAO2330　　　　　　　Tel.(508)947-8539　　　　　　　　　　　　　Fax(508)947-322 

WWW.Wa「「enenVl「O,COm 

朝潮購う増)〇年-寂高め0寝相e章調油汗謝り曾S中細〔量紺㊧控印南痛論s…lme縛れSO†子e船「e畦盆言融諒両面 

ね弱れg軸由無わedo鵬的轟き合r雨醗aぐ触親鷺網羅吉es類語!s甲ee縞e的鵬d轟棚Sっ 
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