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Liberty Utilities – MAG 208 Water Quality Management Plan Amendment – 
Liberty Utilities Palm Valley and Sarival Water Reclamation Facilities 

SERVICE AREA EXPANSION 2014 

1.0 INTRODUCTION 

This proposed amendment to the Maricopa Association of Governments 208 Water Quality 
Management Plan (MAG 208 WQMP) provides for an expansion of the service area for the 
Liberty Utilities (Litchfield Park Water & Sewer) Corp. (“Liberty”) Palm Valley and Sarival 
Water Reclamation Facilities. These facilities are located within the Goodyear Municipal 
Planning Area and the Service Area would be expanded to have the facilities serve portions 
of the Glendale Municipal Planning Area that include the unincorporated areas of Maricopa 
County. The existing MAG 208 boundary of Liberty’s Service Area is shown on Figure 1. 
See Figure 1A for proposed service area expansion. 

Various developers have requested sewer service from Liberty for lands lying north of the 
present service area, within the Glendale Municipal Planning Area (MPA). Maricopa County 
Environmental Services Department (MCESD) has requested Liberty to incorporate service 
capacity within new sewers to accommodate future connections of residences within the 
extended service area now using septic tanks. Liberty has determined that their existing 
and planned treatment facilities will accommodate these additional flows. 

Liberty has included the Desert Gardens Apartments 1 & 2 (“Desert Gardens”) located on 
the south side of Glendale Avenue east of Litchfield Road within this MAG 208 Amendment 
per the request of Maricopa County Environmental Services Department (“MCESD”). Per 
MCESD, Desert Gardens is currently listed in the MAG 208 plan for its privately owned 
wastewater treatment system. As of this filing, Liberty has had very preliminary discussions 
with Desert Gardens about providing wastewater collection and treatment services. Liberty 
is willing to serve Desert Gardens and its calculated future wastewater flows within this 208 
Amendment. Liberty needs Desert Gardens to provide a connection point and pay all fees 
that are required at the time connection is requested.  

Liberty provides wastewater collection and treatment services for all of Litchfield Park MPA 
and portions of other MPA’s (Avondale, Buckeye, Glendale, Goodyear and unincorporated 
Maricopa County), as shown in Figure 1. Appendix A and B include, respectively, excerpts 
of pertinent sections of approved MAG 208 Amendments, dated February 17, 2006 and 
October 18, 2012. These MAG 208 Amendments describe Liberty’s existing and planned 
wastewater treatment systems in these MPAs. 

The proposed amendment does not change the plans for treatment and biosolids disposal, or 
any other aspects of the Palm Valley Water Reclamation Facility (PVWRF) and the Sarival 
Water Reclamation Facility (SWRF) as described in the MAG 208 WQMP. A secondary 
discharge system is planned to allow for groundwater recharge into the underlying aquifer. 
This recharge facility is planned for a location north of Camelback Road and West of Bullard. 
Luke Air Force Base (AFB) requests the opportunity to review any drawings and plans that 
could impact flight operations. Liberty Utilities will comply with this request. 
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The average day wastewater flows generated from the proposed expanded service area, 
when added to existing flows at PVWRF will be less than the average day design flow 
capacity cited in the MAG 208 Water Quality Management Plan, October 2002, the two 
approved amendments noted previously, and the MAG 208 Water Quality Management 
Plan Point Source Update approved by the MAG Regional council on June 25, 2014. 
Ultimate capacities of both the PVWRF and the SWRF will not be increased as total plant 
capacity included 38 percent reserve capacity for future area expansions. Allocation of this 
reserve capacity is presented in Section 4.6. 

2.0 LETTERS OF SPONSORSHIP AND NO OBJECTION 

Sponsors of this application, City of Glendale and Maricopa County, have provided letters 
of sponsorship, included at the beginning of this document. In addition, the following 
communities lie within a three-mile radius of the service area expansion. See Figure 2. 

• City of Avondale 

• City of El Mirage 

• City of Goodyear 

• City of Litchfield Park 

• City of Peoria 

• City of Phoenix 

• City of Surprise 

• Town of Youngtown 

• Luke Air Force Base 

Each of these communities or government organizations have been contacted and 
requested to submit a “Letter of No Objection” to the proposed amendment. These letters 
are included in Appendix C. The Cities of El Mirage and Youngtown provided letters of no 
objection contingent upon the collection system improvement not having any negative 
impact on the mission of Luke Air Force Base (AFB). The expanded collection service 
areas are outside of the Luke AFB flight path and will not affect flight operations. The 
reclaimed water recharge basins that are planned for north of Camelback Road are being 
planned to not interfere with the operations of the AFB. Officials at Luke AFB request the 
opportunity to review development plans to ensure that there is no negative impact to Luke 
AFB and Liberty Utilities Inc. will comply with this request. 

3.0 208 CLEAN WATER ACT CHECKLIST 

The 208 Clean Water Act Checklist has been completed for the proposed service area 
expansion and is included in Appendix D. 
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4.0 20-YEAR NEEDS ASSESSMENTS 

4.1 General Background and Project History 

The City of Glendale is the Designated Management Agency for the Glendale planning 
area. The proposed service area expansion for Liberty is within the MPA of Glendale (see 
Figure 2); therefore, the City of Glendale is sponsoring this amendment. Maricopa County is 
also sponsoring this amendment because the service area expansion includes 
unincorporated areas of Maricopa County within the Glendale MPA. In addition, Maricopa 
County is also a sponsor of this amendment to address County goals to limit or reduce use 
of septic tank treatment of residential wastewater within urban areas. Some residential 
homes within the proposed service area expansion utilize septic tanks, and therefore 
Maricopa County desires to provide future opportunity to replace septic tank systems with 
connection to new sewers. 

Liberty is a privately-owned and operated water and wastewater utility providing water and 
wastewater collection and treatment services for the City of Litchfield Park and portions of 
Avondale, Buckeye, Glendale, Goodyear and unincorporated Maricopa County. The 
general area is shown in Figure 2. Liberty’s service areas are described in the MAG 208 
WQMP, October 2002, and the two approved amendments, February 2006 and October 
2012 noted previously. Liberty has adequate authority to perform the functions enumerated 
in the Clean Water Act Sections 208 (c)(2)(A)-(I), as discussed in Appendix E. Liberty 
operates in the areas of the various municipal and county agencies mentioned above, with 
their cooperation and approval. 

4.2 Existing Service Area 

Liberty currently provides wastewater collection and treatment service for the City of 
Litchfield Park and portions of Avondale, Buckeye, Glendale, Goodyear and unincorporated 
areas of Maricopa County. Several master planned communities (Palm Valley, Pebble 
Creek, Wigwam Creek, Litchfield Greens and Dreaming Summit) make up a large portion of 
Liberty’s’ existing service area. 

4.3 Existing Facilities 

The PVWRF located at 14222 W McDowell Road, was constructed and placed into service 
in February 2001. PVWRF permit capacity was increased from 4.1 mgd to 5.1 mgd in the 
Aquifer Protection Permit issued by the Arizona Department of Environmental Quality 
(ADEQ) in April 2012. The Facility, now expanded to 5.1 mgd treatment capacity, was 
designed primarily to serve residential and commercial development in an area between 
McDowell Road to Camelback Road and Cotton Lane to Dysart Road. 

A pumping facility is located at the future site of the SWRF. This Sarival Lift Station will 
continue to provide interim pumping capacity to the PVWRF until such time that flows have 
increased to a level to justify construction and operation of a second treatment facility. 
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The Casitas Bonitas Lift Station (capacity 0.45 mgd), is approximately located at the 
southeast corner of intersection of Dysart Road and Glendale Avenue. 

The Desert Gardens apartment complex has its own package wastewater treatment plant 
near Glendale Avenue between Litchfield and Dysart Roads. 

These facilities are described in the MAG 208 WQMP, October 2002, and the two approved 
amendments noted previously, included in Appendices A and B, and the MAG 208 Water 
Quality Management Plant Point Source Update approved by the Regional Council on 
June 25, 2014.  

4.4 Previously Planned Facilities 

4.4.1 Collection System 

Previously planned collection system infrastructure must be updated as necessary to 
convey flows from the expanded service area. See Section 4.6. There are no known 
financial constraints to expanding the collection system. 

4.4.2 Pumping Facilities 

No additional pumping facilities are anticipated to serve the expanded service area. 

4.4.3 Treatment Facilities 

When it is necessary, the SWRF will be constructed west of Sarival Road on the south side 
of McDowell Road. It is planned to treat residential and commercial sewer flows within the 
Liberty Utilities service area west of Pebble Creek Parkway between McDowell Road to the 
south and approximately Camelback Road to the northwest to Jack Rabbit Trail and then 
property basically located east of Citrus Road, north of Camelback Road south of Bethany 
Home Road. Liberty owns the land for this future water reclamation facility. Figure 3 shows 
the areas that will ultimately be served by the Palm Valley and Sarival Water Reclamation 
Plants. 

4.4.4 Facility Capacity 

The Palm Valley facility has recently been expanded to its second phase capacity of 
5.1 mgd, with a full buildout capacity of 8.2 mgd. Liberty owns the land for this treatment 
facility. The Sarival facility will be constructed in the future, in appropriate phases, also with 
a buildout capacity of 8.2 mgd. The existing PVWRF will be capable of treating the current 
wastewater flows from the Liberty Utilities service area utilizing reserve capacity provided 
for projected future area expansions. This reserve capacity is sufficient for the current 
proposed expansion. See Section 4.6. The projected wastewater flows will be treated solely 
at PVWRF with development of certain areas dictating actual facility construction and 
expansion schedules.
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4.4.5 Water Reclamation Facility Description 

The PVWRF treatment process is an activated sludge process utilizing sequencing batch 
reactor (SBR) technology. Treatment includes screening, grit removal, anoxic/aerobic 
biological nutrient removal, ultra-violet (UV) disinfection, and disk filtration. 

The SWRF (ultimate capacity of 8.2 mgd) will be designed in the future to produce Class 
A+ effluent and unclassified biosolids. As technologies are continuously evolving and 
progressing, a specific treatment technology has not been selected, but design will be in 
accord with then-current ADEQ standards. 

Currently, wastewater is treated to exceed current Class A+ effluent requirements. Effluent 
disposal is through golf course and agricultural irrigation. There are several golf courses 
and public parks which may convert to reclaimed water irrigation. Effluent from the 
treatment facilities is stored in golf course lakes and water feature amenities, then 
distributed as needed for irrigation. A secondary discharge system shall be developed to 
allow for groundwater recharge into the underlying aquifer. Liberty is under escrow to 
purchase the site for the recharge facility. Liberty is currently under the process of filing its 
permit with ADWR for its recharge facility north of Camelback Road and West of Bullard. A 
reclaimed water pipeline would be constructed to this site. This recharge facility is currently 
under design and requires an Aquifer Protection Permit (APP) from ADEQ. There is an 
Arizona Pollutant Discharge Elimination System (AZPDES) permit for effluent discharge to 
the Roosevelt Irrigation District (RID) canal for the PVWRF. Raw wastewater is expected to 
be nearly 100% residential and light commercial. Industrial service connections will be 
required to comply with all pretreatment requirements. 

Sludge generated from the PVWRF and the future SWRF are intended to be unclassified 
sludge as defined by EPA Title 40 CFR Part 503. Biosolids will be either stored and sold or 
landfilled for disposal. Land application or landfill disposal arrangements are made and 
adjusted periodically based on market conditions. The SWRF may be used as a biosolids 
processing plant for both facilities once it is constructed. Reduction of environmental and 
aesthetic concerns at the PVWRF may occur if biosolids processing is centralized at 
SWRF. 

Liberty will operate and maintain the sewage system in accordance with its own procedures 
and per current regulations of the Environmental Protection Agency (EPA), Arizona 
Corporation Commission (ACC), Arizona Department of Environmental Quality (ADEQ), 
Arizona Department of Water Resources (ADWR), Maricopa County Environmental 
Services Department (MCESD), City of Goodyear, City of Glendale, and any other 
regulatory agencies having jurisdiction. 

Additional information about the treatment processes, effluent criteria and biosolids 
handling are found in the MAG 208 WQMP, October 2002, the two approved amendments, 
February 2006 and October 2012 and the MAG 208 Water Quality Management Plan Point 
Source Update approved by the MAG Regional Council on June 25, 2014. 
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4.4.6 Pretreatment Requirements 

Part 403 Section 403.8 of the Code of Federal Regulations states “…any publicly owned 
treatment works (POTW) with a total design flow of 5 million gallons per day and receiving 
from industrial users pollutants which pass through or interfere with the operation of the 
POTW or are otherwise subject to pretreatment standards, will be required to establish a 
pretreatment program”. There are currently no industrial users discharging into the Liberty 
Utilities collection system. If this changes in the future, Liberty will develop an appropriate 
pretreatment program per EPA criteria. 

4.5 Population and Wastewater Flow Estimates 

The proposed land use types for the service area expansion have been based on the City 
of Glendale General Plan land use map. Figure 4 shows the land use for the proposed 
expansion area. Table 1 summarizes the land use type, population, area, and density. 
Where developments have already been platted, the housing counts correspond to the 
parcel count. Where land areas have not yet been platted, the middle range of the housing 
density of the Glendale land use plan is used to estimate the housing count. 

The population of the expansion area has been estimated based on development density 
and number of persons per household. Table 1 shows an estimated build out population of 
7,474 for the expansion area. The service area expansion is primarily located in Regional 
Analysis Zone (RAZ) 255. Using the current Population Technical Advisory Committee 
(POPTAC) population data, and taking a pro rata population share based on area provides 
a 2040 population estimate of 5,200 people. The population estimate based on land use is 
conservative compared to the prorated POPTAC estimates, and has been used in this 
analysis. 

The residential wastewater flow estimates are based on the land use type, density, persons 
per unit, and 100 gpcd. The build out average daily residential wastewater flow is estimated 
to be 0.75 mgd. This flow estimate includes areas currently served by septic systems, 
which will allow for service capacity should they decide to connect to the Liberty collection 
system. These areas were previously excluded in the 2012 amendment (See Appendix A), 
which created un-sewered islands.  

Commercial and industrial unit loads are based on Liberty master planning and developer 
input. The estimated unit load values have been based on actual flow monitoring results 
and adjusted per land use type. The average daily wastewater flow estimate is 1.22 mgd for 
the commercial and industrial land use areas at buildout.  

Thus the total build out average daily wastewater load is estimated to be 1.96 mgd. 
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Table 1 Population and Flow Projections 
Service Area Expansion 2014 
Liberty Utilities 

Land Use Type - Existing Area, ac 
Dwelling 

Units 

Population 
(People/  

DU = 2.65) 

Unit Load, 
gpcd or 

gpad 

Average 
Daily 

Flow, gpd 

Average 
Daily 

Flow, mgd 
Peak Hour 
Flow, mgd 

Low Density Residential: 1 - 2.5 du/ac 175 37 98 100 9,805 0.01 0.03 
Medium Density Residential: 2.5 - 3.5 du/ac 25 70 186 100 18,550 0.02 0.06 
Medium Density Residential: 3.5 - 5.0 du/ac 232 380 1,007 100 100,700 0.10 0.30 
Medium-High Density Residential: 8.0 - 12.0 du/ac 41 284 753 100 75,260 0.08 0.23 
High Density Residential: 12.0 - 20.0 du/ac 86 1,353 3,585 100 358,545 0.36 1.08 
Planned Commercial 20 - - 500 10,000 0.01 0.03 
Total Existing 579   5,629   572,860 0.57 1.72 

Land Use Type - Future Development Area, ac DU/ac(1) 
Population 

(People/DU = ) 

Unit Load, 
gpcd or 

gpad 

Average 
Daily 

Flow, gpd 

Average 
Daily 

Flow, mgd 
Peak Hour 
Flow, mgd 

Low Density Residential: 1 - 2.5 du/ac 148 1.5 587 100 58,725 0.06 0.18 
Medium Density Residential: 2.5 - 3.5 du/ac 16 3 125 100 12,545 0.01 0.04 
Medium Density Residential: 3.5 - 5.0 du/ac 47 4 502 100 50,221 0.05 0.15 
Medium-High Density Residential: 8.0 - 12.0 du/ac 18 10 472 100 47,222 0.05 0.14 
High Density Residential: 12.0 - 20.0 du/ac 4 16 158 100 15,820 0.02 0.05 
Planned Commercial 75 - - 500 37,557 0.04 0.11 
Business Park 192 - - 800 153,877 0.15 0.46 
Light Industrial 320 - - 800 255,746 0.26 0.77 
Heavy Industrial 6 - - 800 4,938 0.00 0.01 
Luke Compatible Land Use Area 1,081 - - 700 756,632 0.76 2.27 
Total Future 1,907   1,845   1,393,284 1.39 4.18 
Grand Total from 208 Expansion Area 
(Existing + Future) 2,486   7,474(2)   1,966,144 1.97 5.90 
Total Included the Existing Master Plan(3)         604,000 0.60 1.81 
Additional Flows Projected in Proposed  
208 Planning Area         1,362,144 1.37 4.09 
Notes: 
(1) None of the future development areas have been platted to date, so flow projections are land use based using a mid-range dwelling units per acre. 
(2) Compare to pro rata population of 5,200 people using the 2040 POPTAC population projection. 
(3) Previously included flows from Liberty's 2012 Master Plan. Total flow, 0.6 mgd. 
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4.6 Newly-Proposed Facilities 

The PVWRF and SWRF have been designed for an ultimate capacity of 8.2 mgd each, for a 
total combined capacity of 16.4 mgd. The original design report stated that the build out 
design capacity included 6.23 mgd or 38% of the original capacity as reserve capacity for 
future service area expansions (See Appendices A and B). Each of the previous two 
expansion amendments have consumed some of the reserve capacity. Table 2 summarizes 
how the reserve capacity has been allocated by the various amendments. This service area 
expansion will further reduce the reserve by 1.97 mgd, leaving a reserve balance of 
1.16 mgd. 
 

Table 2 WWTP Reserve Capacity 
Service Area Expansion 2014 
Liberty Utilities 

MAG 208 
Amendment 

Year 

Total 
Approved 
Capacity 

(mgd) 

Approved 
Amendment 

Load 
(mgd) 

Total 
Wastewater 

Load 
(mgd) 

Reserve 
Capacity 

(mgd) 

% Reserve 
Capacity 

Remaining 

2002 16.4 - 10.17 6.23 38% 

2006 16.4 3.00 13.17 3.23 20% 

2012 16.4 0.10 13.27 3.13 19% 

2014 (Proposed) 16.4 1.97 15.24 1.16 7% 

Since this expansion relies on reserve facility capacity, no new treatment facilities or 
effluent management facilities are required. 

However, this expansion does require new sewer lines to be installed to connect the new 
areas to the Liberty collection system. The proposed sewers have been modeled using 
Liberty’s sewer collection system model to determine size and connectivity. Figure 5 shows 
the location of the proposed sewers and their corresponding project number in order of 
expected development, and Table 3 summarizes the line size and lengths by project 
number. 

Appendix F contains Liberty’s planning criteria, modeling results, and proposed new 
sewers. 

 



"S

")g

R
E

E
M

S

T2N R1W

Project 2

Project 3

Project 1

Project 4

Project 5

Project 6

Project 7

Project 8
Project 9

Project 10
Project 11

NORTHERN

CAMELBACK

D
Y

S
A

R
T

E
L

 M
IR

A
G

E

LI
T

C
H

F
IE

LD

GLENDALE

R
E

E
M

S

BETHANY HOME

T3N R1W

10
70

1060

10
50

990

1010

1000

10
80

1020

104
0

1030

1090

1100

98
0

1120

111
0

1130

10
70

1100

1040

1090

1120

11
00

111
0

1020

1110

1090

1070

104
0

11
00

111
0

1070

1090

1070

1110

10
30

1020

1110

10
10

1070

10
10

10
70

990

109
0

1050

10
00

10
00

1020

104
0

1060

1030

1100

108
0

109
0

102
0

1090

10
60

1100

11
10

11

26

22

15

35

05

10

27

08

20

29

17

34

03

23

04

09

3332

28

21

16

02

14

05 04 03 02

12

01

36

13

24

25

01

35

34

3332 36

31

30

19

18

07

06

06

31 Legend
"S

Palm Valley Water
Recalmation Facility

")g Sewer Lift Station

Elevation Contour

Sewer Pipe
Diameter

8-in

10-in

12-in

15-in

18-in

21-in

24-in

27-in or larger

Force Main

Gravity Sewer Pipe

City of Glendale Land
Use Plan, 2009

Low Density
Residential: 1 - 2.5
du/ac

Medium Density
Residential: 2.5 - 3.5
du/ac

Medium Density
Residential: 3.5 - 5.0
du/ac

Medium-High
Density Residential:
8.0 - 12.0 du/ac

High Density
Residential: 12.0 -
20.0 du/ac

Planned Commercial

Business Park

Light Industrial

Heavy Industrial

Luke Compatible
Land Use Area

Date Revised: Dec 17, 2014
Filet Path: M:\Client\Liberty Water\9579A.00 MAG 208 Amendment\GIS\MXD\Fig 05_MAG 208 Future Pipes_portrait.mxd

0 0.5 1

Miles

K

SEWER LINE LOCATIONS TO SERVE 
THE NEW 208 PLANNING AREA

FIGURE 5
LIBERTY UTILITIES MAG 208 AMENDMENT

Project 13
Project 12

Project 14



 

Table 3 Future Pipe Projects 
Service Area Expansion 2014 
Liberty Utilities 

Project # Existing Diameter, in Future Diameter, in Length, ft 

1 - 15 3,220 

2 
- 15 8,500 

- 18 1,500 

3 - 18 7,880 

4 
- 10 5,510 

- 12 5,510 

5 
- 10 4,970 

- 12 5,950 

6 - 8 2,500 

7 - 8 3,560 

8 - 8 6,210 

9 
- 10 2,500 

- 12 5,850 

10 - 8 1,300 

11 
- 10 2,500 

- 12 9,300 

12 18 21 2,820 

13 21 24 2,470 

14 24 27 250 
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4.7 Permitting Requirements 

The expansion of the service area under this amendment will not require any ADEQ issued 
permits. All the work performed within Maricopa County requires MCESD permits. 

Once development needs warrant the construction of these sanitary sewer collection lines, 
Approvals to Construct (ATCs) and Approvals of Construction (AOCs) will be obtained from 
MCESD. 

Construction activities for the sewer line will require a Stormwater Pollution Prevention Plan 
(SWPPP), which will be in place and maintained by the Contractor performing the 
construction. 

The proposed second effluent discharge facility will be a groundwater recharge facility, 
which will require an Aquifer Protection Permit (APP) from ADEQ. An Underground Storage 
Facility (USF) permit will be required from ADWR. Approval to Construct and Approval of 
Construction permits will be required from Maricopa County. 

5.0 CONSTRUCTION 

5.1 Construction, Operation, and Maintenance Responsibility 

Liberty will develop and implement the plan for the construction/expansion and operation of 
the PVWRF, the SWRF, Casita Bonitas Lift Station, and the Sarival Lift Station, and will be 
solely responsible for funding the projects. Design and construction for the expansion of 
these facilities will be performed in accordance with MAG Standards and Specifications. 

Each developer will undertake construction of the sanitary sewer facilities for the expanded 
service area through their own funding by contributions. Upon completion and acceptance, 
these constructed facilities will become the property of Liberty who will own, operate, and 
maintain these sewer collection facilities. Construction of the new sewers will be performed 
in accordance with MAG Standards and Specifications. 

5.2 Sources of Construction Pollution 

The construction of the sanitary sewer collection facilities will not be a significant source of 
pollution. Sources of pollution from the construction sites are expected to be from fugitive 
dust and exhaust emissions from construction equipment. 

A Dust Permit will be obtained from MCESD and appropriate measures will be performed to 
reduce dust (routine spraying, sprinkler irrigation, dust monitors, etc). 
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Erosion control measures during construction and grading will be implemented to prevent 
potential storm water runoff to water bodies. The contractor will be required to maintain a 
clean, safe working environment and to abide by all rules and regulations covering storage, 
use, and disposal of hazardous materials. 

6.0 FINANCING AND OTHER ACTIONS TO IMPLEMENT PLAN 

6.1 Financing Capability to Construct the Facilities 

Liberty has developed financial plans for the construction and operation of the treatment 
plants. The proposed new sewer facilities for this service area expansion will be 
constructed using private, developer/development, and other funding sources as deemed 
necessary. 

Liberty will develop and implement the plan for the construction and operation of the 
PVWRF, the SWRF and related services facilities. Liberty will be responsible for obtaining 
the funding for these projects. Both facilities will also be funded with moneys from collected 
Liberty’s connection fees from new developments. 

No adverse financial constraints are anticipated for either of the treatment plants. 

See Appendix G for Liberty’s 2012 and 2013 financial balance sheets and income 
statements. 

7.0 IMPACTS AND IMPLEMENTATION PLAN 

This service area expansion will provide wastewater collection service to communities and 
businesses in the proposed service area. This expansion will not negatively impact any 
existing facilities/certificated areas. 

7.1 Impact of the Proposed Service Area Expansion on the WWTP 
Capacity 

The current capacity of the PVWRF is 5.1 mgd. The calculated increase in wastewater flow 
(1.9 mgd) is not anticipated to negatively impact the treatment performance of the PVWRF 
which is planned to have an ultimate capacity of 8.2 mgd. Liberty will begin the process of 
expanding PVWRF through permitting and preliminary design when flows from the 
expanded service area dictate the need for expansion. 
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8.0 PUBLIC PARTICIPATION 

As part of the MAG 208 WQMP Amendment Process, MAG, with the cooperation of the 
City of Glendale and Maricopa County, is responsible for ensuring that the following actions 
are implemented after submittal of the draft 208 Amendment: 

• Notify all parties of a public hearing on the 208 Amendment by sending notices to 
interested parties at least 30 days prior to the public hearing. The notice will include 
the date, time, subject and location of the public hearing for the 208 Amendment. 

• Notify the public at least 45 days in advance of the public hearing by advertising in a 
publication. The notice will include the date, time, subject and location of the public 
hearing for the 208 Amendment. 

• Notify the public that the draft amendment is available for public viewing 30 days 
before the hearing. This notice will include the location, days, and time of availability. 

• Submittal of an affidavit of publication of the public notice.
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LIBERTY UTILITIES - SERVICE AREA EXPANSION 2014 
 

208 AMENDMENT CHECKLIST 
 

Section 208 Clean Water Act 
 

40 CFR Part 130.6 
 
REQUIREMENT PROVIDE BRIEF SUMMARY OF 

HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

AUTHORITY 
Proposed Designated Management Agency (DMA) shall self-
certify that it has the authorities required by Section 208(c)(2) 
of the Clean Water Act to implement the plan for its proposed 
planning and service areas.  Self-certification shall be in the 
form of a legal opinion by the DMA or entity attorney. 

The City of Glendale, the Designated 
Management Agency (DMA) for the 
expanded service area, has agreed to 
allow Liberty Utilities to provide sewer 
service to this area. Liberty Utilities has 
adequate authority to perform the 
functions enumerated in the Clean Water 
Act Section 208(c)(2)(A)-(I). 

Appendix E 

20-YEAR NEEDS 
{Clearly describe the existing wastewater treatment (WWT) 
facilities:} 
Describe existing WWT facilities. 

The WWT facility operated by Liberty 
Utilities is the existing Palm Valley 
Water Reclamation Facility. A future 
Sarival Water Reclamation Facility is 
planned.  These facilities are described in 
the MAG 208 Water Quality 
Management Plan , October 2002, the 
MAG 208 Amendments dated 
February 17, 2006 and October 18, 2012, 
and the MAG 208 Water Quality 
Management Plan Point Source Update 
approved by the MAG Regional Council 
on June 25, 2014. 

Appendix A and 
Appendix B 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

Show WWT certified and service areas for private utilities and 
sanitary district boundaries if appropriate. 
 

The service area expansion proposed by 
Liberty Utilities will not overlap WWT 
certified and service areas for private 
utilities and sanitary district boundaries.  

Figure 1A, Page 3 
Section 1.0, Page 1 

{Clearly describe alternatives and the recommended WWT 
plan:} 
Provide POPTAC population estimates (or COG-approved 
estimates only where POPTAC not available) over 20-year 
period. 

The estimated population for the service 
area expansion is 7,474. 
POPTAC population estimates for the 
service area expansion based a prorate of 
the area is 5,200. 

Table 1, Page 11  
Section 4.5, Page 9 

Provide wastewater flow estimates over the 20-year planning 
period. 

The estimated average day flow from the 
expanded service area is 1.97 mgd 
(0.75 mgd from population-based area 
and 1.21 mgd from commercial/ 
industrial areas). 

Table 1, Page 11 

Illustrate the WWT planning and service areas.  The service area expansion is in Sections 
1, 2, 3, 9, 10, 11, 14, 15,16 and 17 of 
T2N, R1W. 

Figure 1, Page 2 
Figure 1A, Page 3 
Figure 3, Page 10 
Sections 1.0 and 4.0, 
Page 1 and Page 5 

Describe the type and capacity of the recommended WWT 
Plant. 

No new treatment facilities are required 
for the service area expansion.  

Appendix A and 
Appendix B 

Identify water quality problems, consider alternative control 
measures, and recommend solution for implementation. 

None anticipated. Not Applicable 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

If private WWT utilities with certificated areas are within the 
proposed regional service area, define who (municipal or 
private utility) serves what area and when.  Identify whose 
sewer lines can be approved in what areas and when? 

Liberty Utilities will own and operate 
sewer lines within the expanded service 
area with the exception of the Desert 
Gardens apartments. Desert Gardens has 
the option to connect to the Liberty 
Utilities Collection System. 

Section 4, Page 5 
Section 1.0, Page 1 

Describe method of effluent disposal and reuse sites (if 
appropriate). 

Effluent will be used for golf course and 
turf irrigation. Water not used for 
irrigation will be recharged. An AZPDES 
permit is already available for discharge. 

Appendix A and 
Appendix B  
Section 4.4.5, page 8 

If Sanitary Districts are within a proposed planning or service 
area, describe who serves the Sanitary Districts and when. 

None. Not applicable 

Describe ownership of land proposed for plant sites and reuse 
areas. 

Liberty Utilities owns the land for 
treatment facilities and recharge sites. 

Appendix A and 
Appendix B 

Address time frames in the development of the treatment and 
collection works. 

The timing of development of treatment 
and collection system works is contingent 
upon development, but is expected to 
occur incrementally through 2025. 

Section 4.6, Page 12 

Address financial constraints in the development of the 
treatment works. 

There are no known financial constraints 
related to service area expansion. 

Section 6.0, Page 16 

Describe how discharges will comply with EPA municipal and 
industrial stormwater discharge regulations (Section 405, 
CWA). 

Site specific stormwater for sewer 
construction will be retained onsite for up 
to 100 year storm event. 

Section 4.0, Page 5 

Describe how open areas & recreational opportunities will 
result from improved water quality and how those will be used.

Not Applicable. Not Applicable 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

Describe potential use of lands associated with treatment 
works and increased access to water-based recreation, if 
applicable. 

Not Applicable. Not Applicable 

REGULATIONS 
Describe types of permits needed, including NPDES, APP and 
reuse. 

None required for the service area 
expansion. Sanitary sewer construction 
will require approval of specific 
community where project is being built as 
well as Permit to Construct from 
MCESD. 

Sections 4.7 and 5.1, 
Page 15 

Describe restrictions on NPDES permits, if needed, for 
discharge and sludge disposal. 

None required for service area expansion. Not Applicable 

Provide documentation of communication with ADEQ 
Permitting Section 30 to 60 days prior to public hearing 
regarding the need for specific permits. 

Not Applicable. No additional permits 
required from ADEQ. 

Not Applicable 

Describe pretreatment requirements and method of adherence 
to requirements (Section 208 (b)(2)(D), CWA). 

Raw wastewater is primarily residential 
and light commercial. Any future 
industrial service connections will be 
required to adhere to pretreatment 
requirements. 

Section 4.0, Page 5 

Identify, if appropriate, specific pollutants that will be 
produced from excavations and procedures that will protect 
ground and surface water quality (Section 208(b)(2)(K) and 
Section 304, CWA). 

Not anticipated for sewer construction. Not Applicable 

Describe alternatives and recommendation in the disposition of 
sludge generated.  (Section 405 CWA) 

Service area change will not impact 
wastewater treatment. 

Section 4.0, Page 5 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

Define any nonpoint issues related to the proposed facility and 
outline procedures to control them. 

None anticipated. New sewer services 
will discharge to existing Liberty Utilities 
treatment facilities. 

Not Applicable 

Describe process to handle all mining runoff, orphan sites and 
underground pollutants, if applicable. 

Not Applicable. No mining activity in 
expanded service area. 

Not Applicable 

If mining related, define where collection of pollutants has 
occurred, and what procedures are going to be initiated to 
contain contaminated areas. 

Not Applicable. No mining activity in 
expanded service area. 

Not Applicable 

If mining related, define what specialized procedures will be 
initiated for orphan sites, if applicable. 

Not Applicable. No mining activity in 
expanded service area. 

Not Applicable 

CONSTRUCTION 
Define construction priorities and time schedules for initiation 
and completion. 

New sanitary sewer facilities will be built 
as needed by developers. 

Section 5.0, Page 15 

Identify agencies who will construct, operate and maintain the 
facilities and otherwise carry out the plan. 

New sanitary sewer facilities will be built 
by developers. Liberty Utilities will own 
and operate the sewers within the service 
area. 

Section 5.0, Page 15 

Identify construction activity-related sources of pollution and 
set forth procedures and methods to control, to the extent 
feasible, such sources. 

Stormwater runoff will be controlled 
during construction per SWPPP 
requirements. Dust control will be per 
MCESD requirements. 

Sections 4.0 and 5.0, 
Page 5 and Page 15 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

FINANCING AND OTHER MEASURES NECESSARY TO 
CARRY OUT THE PLAN 
If plan proposes to take over certificated private utility, 
describe how, when and financing will be managed. 

Not Applicable. Not Applicable 

Describe any significant measure necessary to carry out the 
plan, e.g., institutional, financial, economic, etc. 
 

None anticipated. Not Applicable 

Describe proposed method(s) of community financing. Sewer facilities will be constructed by 
developers. User rates will be imposed to 
pay for collection and treatment O&M 
costs. 

Section 6.0, Page 16 

Provide financial information to assure DMA has financial 
capability to operate and maintain wastewater system over its 
useful life. 

Liberty Utilities has provided their 
current financial statements. 

Appendix G 

Provide a time line outlining period of time necessary for 
carrying out plan implementation. 

Collection system sewers will be 
constructed by developers as needed. 

Section 5.0, Page 15 

Provide financial information indicating the method and 
measures necessary to achieve project financing.  (Section 201 
CWA or Section 604 may apply.) 

Sewer facilities will be constructed by 
developers. User rates will be imposed to 
pay for collection and treatment O&M 
costs. 

Section 6.0, Page 16 

IMPLEMENTABILITY 
Describe impacts and implementability of Plan: 
Describe impacts on existing wastewater (WW) facilities, e.g., 
Sanitary district, infrastructure/facilities and certificated areas. 

Existing and planned facilities of Liberty 
Utilities have the capacity to serve the 
expanded service area. 

Section 4.0, Page 5 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

Describe how and when existing package plants will be 
connected to a regional system. 

Not Applicable. Not Applicable 

Describe the impact on communities and businesses affected 
by the plan. 

The only impact on communities and 
businesses will occur when traffic or 
business access may be affected by 
construction of new sewers. Construction 
will be regulated per MAG Standard 
Specifications and Details. 

Section 5.0, Page 15 

If a municipal wastewater (WWT) system is proposed, 
describe how WWT service will be provided until the 
municipal system is completed: i.e., will package plants and 
septic systems be allowed and under what circumstances.  
(Interim services). 

New septic systems or package WWTPs 
are not required. 

Section 4.0, Page 5 
Appendix A and 
Appendix B 

PUBLIC PARTICIPATION 
Submit copy of mailing list used to notify the public of the 
public hearing on the 208 amendment.  (40 CFR, Chapter 1, 
Part 25.5) 

Public participation will be satisfied 
through the MAG 208 Plan Amendment 
Process. 

Section 8.0, Page 17 

List location where documents are available for review at least 
30 days before public hearing. 

Public participation will be satisfied 
through the MAG 208 Plan Amendment 
Process. 

Section 8.0, Page 17 

Submit copy of the public notice of the public hearing as well 
as an official affidavit of publication from the area newspaper. 
Clearly show the announcement appeared in the newspaper at 
least 45 days before the hearing. 

Public participation will be satisfied 
through the MAG 208 Plan Amendment 
Process. 

Section 8.0, Page 17 



REQUIREMENT PROVIDE BRIEF SUMMARY OF 
HOW REQUIREMENTS ARE 
ADDRESSED 

ADDRESSED ON 
PAGE: 

Submit affidavit of publication for official newspaper 
publication. 

Public participation will be satisfied 
through the MAG 208 Plan Amendment 
Process. 

Section 8.0, Page 17 

Submit responsiveness summary for public hearing. 
 

Public participation will be satisfied 
through the MAG 208 Plan Amendment 
Process. 

Section 8.0, Page 17 
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December 8, 2014 
 
 
Ms. Linda Taunt  
Arizona Department of Environmental Quality  
1110 West Washington Street  
Phoenix, AZ 85007  
 
RE:   Designated Management Agency (DMA) Functions for MAG's 208 Plan Amendment with Liberty 

Utilities (Litchfield Park Water & Sewer) Corp, herein referred to as LPSCO 
 
Dear Ms. Taunt:  
 
For the purpose of satisfying Section 208(c)(2)(A) through Section 208(c)(2)(l) of the Clean Water Act, the 
intent of this correspondence is to demonstrate how Litchfield Park Service Company (LPSCO), a private 
utility, can provide wastewater services and act similar to a DMA. Below are the required functions of a 
DMA, as well as the authority by which LPSCO can serve the functions of a DMA.  
 
FUNCTION (Section 208(c)(2)(A) -Carry out appropriate portions of an area wide waste treatment 
management plan developed under Section 208(b) of the Clean Water Act.  
 

AUTHORITY - LPSCO is a public service corporation formed for the purpose of providing water 
and wastewater utility services for all of the City of Litchfield Park and portions of Avondale, 
Buckeye, Glendale, Goodyear and unincorporated Maricopa County.  LPSCO last received 
approval of its area wide treatment management plan by the Maricopa Association of 
Governments, the Designated Planning Agency, through the MAG Regional Council approval on 
January 30, 2013. For the area to be added to LPSCO’s MAG 208 Amendment which is 
associated with this letter, LPSCO is in a process to get approval by the Arizona Corporation 
Commission to add this area to its CC&N.  
 
 

FUNCTION (Section 208( c )(2)(B) -Manage effectively waste treatment works and related facilities 
serving an area in conformance with any plan required by Section 208(b) of the Clean Water Act.  
 

AUTHORITY -LPSCO has a 5.1 million gallons per day (MGD) wastewater treatment facility that 
has been in operation since February 2001.  Future expansions will be constructed in phases as 
wastewater flows increase in the service area. LPSCO is approved to provide service up to 16.4 
MGD per the MAG 208.  
 
To effectively manage the treatment facility, LPSCO employs certified operators that are 
appropriately trained in accordance with Arizona Department of Environmental Quality (ADEQ) 
and the Arizona Division of Occupational Safety and Health requirements.  
 
The mechanism in place to effectuate this management is the: LPSCO Employee Manual, 
LPSCO Health and Safety Procedures Manual, LPSCO Safety Loss Control Procedures Manual, 
LPSCO Standard Operating Procedures, LPSCO approved Tariff, and the administrative codes 
and revised statutes of the State of Arizona and local ordinances. These rules and regulations are 
enforceable per the authority granted to sewer utilities established under Title 14, Chapter 2, and 
Article 6 of the Arizona Administrative Code.  
 
LPSCO does advise and refer to applicable agencies when issues or violations arise. If persons 
within LPSCO's Certificate of Convenience & Necessity (CC&N) do not receive timely service, 
they may file a complaint with the Arizona Corporation Commission, LPSCO's regulator, to 
address their concerns.  
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1.0 SEWER MODELING CRITERIA  

This section describes the “standards of measurement” that were used to evaluate the 
performance of the existing wastewater system that will serve the future 208 expansion 
areas, as well as to determine the capacity requirements of future improvements. The 
infrastructure evaluations of future and existing sewer mains was based on these 
performance and design criteria. 

1.1 Pipe Capacities 

Sewer pipe capacities are dependent on many factors. These include roughness of pipe, 
maximum allowable depth of flow, and limiting velocity and slope. The continuity equation 
and the Manning equation are used for steady-flow hydraulic calculations. The Manning 
Coefficient ‘n’ is a friction coefficient and varies with respect to pipe material, size of pipe, 
depth of flow, smoothness of joints, root intrusion, and other factors. For sewer pipes, the 
Manning Coefficient typically ranges between 0.011 and 0.017. A typical value used for 
planning purposes is 0.013. 

1.2 Flow Depth (d/D) 

When designing sewer pipelines, it is common practice to adopt flow depth criteria for 
various pipe sizes. This criterion is expressed as a maximum depth of flow to pipe diameter 
ratio (d/D). Design d/D ratios typically range from 0.5 to 1.0, with the lower values typically 
used for smaller pipes that may experience flow peaks greater than planned or may 
experience blockages from debris, paper, or rags. 

The flow depth criteria for new mains with diameters less than twelve inches is 0.5. A 
typical flow depth criterion for the design of new pipes with diameters twelve inches and 
greater is 0.75. However, existing mains will be evaluated based on a flow depth criterion of 
0.9 because there are fewer unknowns, especially in established, built out areas. The 
hydraulic criteria used for designing the proposed gravity sewers will have a greater factor 
of safety than the criteria used to model the existing system due to the uncertainties in 
making projections of future flows. The design criteria for existing pipes will allow full use of 
the existing sewer capacities to avoid unnecessary pipe replacements.  

In order to minimize the settlement of sewage solids, it is standard practice in the design of 
gravity sewers to specify a minimum velocity of 2 feet per second be maintained when the 
pipe is flowing full. At this velocity, the sewer flow will typically provide self-cleaning for the 
pipe. Due to the hydraulics of a circular conduit, velocity for half-full flow in pipes 
approaches the velocity of nearly full flow in pipes. Table 1.1 lists the minimum slopes for 
maintaining self-cleaning full flow velocities with d/D = 0.5. The minimum slope listed in the 
table is 0.0008 for pipes 24 inches and larger, which is the minimum practical slope for 
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gravity sewer construction. Greater slopes are desirable if they are compatible with existing 
topography, as long as the flow velocity does not exceed 8 feet per second. 

Table 1.1 lists the minimum slopes for maintaining self-cleaning velocities at full flow with 
d/D = 1.0, which provides the most conservative minimum slope. The minimum slope listed 
in the table is 0.0008 feet per foot (ft/ft), which is the minimum practical slope for gravity 
sewer construction. 

 

Table 1.1 Recommended Minimum Slopes for Circular Pipes 
Service Area Expansion 2014 
Liberty Utilities 

Pipe Size 
(inches) 

Minimum Slope(1) 

(ft/ft) 

 

(mgd) (cfs) 

8 0.0034 0.45 0.7 

10 0.0025 0.7 1.09 

` 0.0020 1.02 1.57 

15 0.0015 1.59 2.45 

18 0.0012 2.28 3.53 

21 0.0010 3.11 4.81 

24 0.0008 4.06 6.28 
Notes: 
(1) Mains larger than 24 inches should still have a slope no less than 0.0008. 
(2) Mannings "n" = 0.013 used for planning purposes. 
(3) Pipe capacity is based on full pipe flow. 

1.3 Changes in Pipe Size 

When a smaller sewer joins a large sewer, the invert of the larger sewer will be lowered 
sufficiently to maintain the same energy gradient. An approximate method for securing 
these results is to place the 0.8 depth point of both sewers at the same elevation.  

1.4 Lift Stations 

Multiple pumps are recommended at lift stations, and equal size pumps are needed when 
only two units are provided. Capacities of pumps were evaluated to provide a lift station 
capability, with the largest pump out of service, to handle the peak hour design flow rates. 
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1.4.1 Normal Operation 

The design fill time, based on average flows, and minimum pump cycle time, are usually 
considered in sizing the lift station wet well. The effective volume of the wet well shall 
provide a holding period not to exceed thirty minutes for the design average flow. When 
selecting the minimum cycle time, the pump manufacturer’s duty cycle recommendations 
shall be utilized. Start and stop times higher than seven (7) times an hour for any one pump 
is not recommended. 

1.4.2 Emergency Operation 

The objective of emergency operation is to protect public health by preventing back up of 
wastewater and subsequent discharge into streets and other public or private property. 
Emergency pumping capability in the Liberty system for some of the lift stations is provided 
with back up generators. 

1.5 Force Mains 

Force mains should have a minimum diameter of 4 inches and a flow velocity between 3 
and 7 feet per second. 

1.6 Gravity Main Planning Guidelines 

Gravity mains should be planned and installed to have a minimum five feet of cover or 
sufficient depth to serve the ultimate drainage area. 

Gravity mains should be planned and installed with a minimum four feet of separation 
between the flowline of irrigation ditches and the crown of the sewer main. 

Gravity and force mains should have a minimum separation of six feet from potable water 
lines unless concrete encased according to Arizona Department of Environmental Quality 
requirements. 

Manholes with pipelines intersecting at 90-degree (or greater) angles should provide 
0.2 feet of invert drop. Other manholes should provide a minimum 0.1 feet of invert drop 
across the manhole. 

1.7 Peaking Factors 

Peak flows used in the model are based on the Arizona Administrative Code peak flow 
equations, which are shown in Table 1.2. 
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Table 1.2 Arizona Administrative Code Residential Dry Weather Peaking Factors 
for Wastewater Collection System Design 
Service Area Expansion 2014 
Liberty Utilities 

Upstream Population Dry Weather Peaking Factor 

100 3.62 

200 3.14 

300 2.90 

400 2.74 

500 2.64 

600 2.56 

700 2.50 

800 2.46 

900 2.42 

1,000 2.38 

1,001 to 10,000 PF = (6.330 x p-0.231) + 1.094 

10,001 to 100,000 PF = (6.117 x p-0.233) + 1.128 

More than 100,000 PF = (4.500 x p-0.174) + 0.945 
PF = Dry Weather Peaking Factor 
p = Upstream Population 

1.8 Wet Weather Flows 

Liberty is not known to have problems with high water tables that would cause infiltration 
into the collection system. The collection system is not designed to carry significant storm 
inflows, and if storm inflows do occur, it is probably more economical to resolve the cause 
of the inflow than to size mains to carry storm flows. 

2.0 HYDRAULIC MODEL RESULTS 

Wastewater flow projections were calculated for each area of Liberty’s MAG 208 boundary 
expansion using the land use identified on the City of Glendale General Plan Land Use 
Map 2009. People per dwelling unit was assumed to be 2.65 and per Liberty’s 2012 Master 
Plan Project. A unit wastewater load of 100 gallons per capita per day (gpcd) was multiplied 
by the population in each residential area to obtain average daily wastewater flows in 
gallons per day (gpd). Appropriate unit loads were selected for non-residential areas. 
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For existing residential areas a lot count and acreage was obtain from aerial photographs to 
determine projected wastewater flows. Existing non-residential wastewater flow projections 
were determined from developed acreages was obtained from aerial photographs. For 
future residential areas wastewater flow projections were based on an average dwelling 
units per acre (du/ac) as defined in the City of Glendale’s General Plan Land Use. Future 
non-residential wastewater flow projections were based on acreages obtains in GIS 
software less the acreage that had existing development.  

Some subdivision flows had already been included in Liberty’s hydraulic sewer model 
during their 2012 Integrated Water and Sewer Master Plan Project. These flows summed to 
0.60 mgd and corresponded with the associated land use of each area. Only the remaining 
1.36 mgd had to be added to the hydraulic model for this analysis. The population 
estimated for each residential expansion area was used in the model along with the A.A.C. 
peaking factor curve to produce peak flows. 

Sewer pipes were extended to locations in the expansion areas that would serve as 
probable connection points for developers. Pipes were also laid out in the model with 
enough depth to allow for the connection of pipes constructed on site by developers. Pipes 
were organized into project phases so as to identify the needed infrastructure 
improvements to serve progressively more of the portions of the expansion area.  

After appropriate pipe alignments were determined to serve each expansion area the model 
was run in steady state with peak flows to size future sewer pipes according to the sewer 
modeling criteria. Existing pipes that were shown to be out of capacity in the model under 
future flow projections were also sized and included in the pipe project summary for the 208 
expansion areas.  
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