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City of Casa Grande Wastewater Master Plan Phase | Conceptual Plan

SUMMARY REPORT

1.0 SUMMARY

The City of Casa Grande currently has a single water reclamation facility to service its
existing wastewater collection system. With the rapid growth expected in the area, the City
is anticipating increased demand for sewer service from not only within the existing service
area, but also from areas outside the current City limits. To assist in the planning,
construction, and operation of these future facilities, the City embarked on a multi-phased
approach. Phase | of this planning effort "Conceptual Plan" as detailed in this summary
report is intended to accomplish the following major elements of work:

1. Define a revised City planning area.

2. Develop a conceptual land use plan for the revised City planning area at anticipated
buildout.

Utilizing the land use criteria to develop estimated future wastewater flows.

4. Purchase and verify a wastewater model for use in planning future wastewater
systems.

5. Develop four conceptual wastewater collection and treatment options for the revised
City planning area.

6. Develop a conceptual plan for a future reclaimed water distribution system as
appropriate.

7. Develop a procedure for City review and approval of interim (developer-based)
wastewater collection and treatment facilities.

8. Prepare a CAAG 208 Plan Amendment encompassing the revised City planning area.
9. Select the preferred option for wastewater collection and treatment.

10. Serve as the Wastewater Master Plan for the City of Casa Grande.

Results from this Phase | Conceptual Plan gives the City a broad overview of how the
revised City planning area may develop, an estimate of expected wastewater flows at
buildout, options for a long-term collection system, and a concept for a reclaimed water
system. It also provides the City a wastewater model for analyzing the growth options and a
tool for the City to respond to developers need for interim wastewater collection and
treatment systems. The specific outputs are discussed in more detail in this report and in
the four (4) Technical Memorandum provided in the Appendices.

What this Phase | Conceptual Plan does not do is identify exact sizes and locations of the
future water reclamation facilities. In addition, specific timing and capital improvement costs
for the future wastewater collection and treatment system have not been developed. These
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answers will come in future phases in the planning effort. Some specific tasks in the future
planning include:

° Facility Plan for Existing Water Reclamation Facility Site

° Facility Plan for the future Regional Water Reclamation Facility Site (likely located
near the Existing Water Reclamation Facility Site)

. Plan for wastewater disposal/reclamation for the selected collection and treatment
options

o Complete Inventory and Evaluation of Existing Wastewater Collection System
o Development of Special Future Land Use and Population Projections
o Analysis of Alternatives for Wastewater Collection to the west of I-10

. Capital Improvement Plan for Future Wastewater Collection and Treatment Systems

This Phase | Conceptual Plan forms the basis for a complete wastewater system master
plan from which the City can establish the phasing and required funding for construction of
the necessary wastewater collection and treatment facilities. Future feasibility studies will
address the items not covered herein as noted above, the feasibility study is anticipated to
be completed at the end of the summer of 2006.

2.0 PHASE | CONCEPTUAL PLAN SUMMARY REPORT

The results of the work completed in each of the Phase | Conceptual Plan work elements
are summarized in four Technical Memorandums (provided as Appendices to this report):

Technical Memorandum No. 1 — Land Use, Loadings, Flow Monitoring, and Design
Criteria

Technical Memorandum No. 2 — Model Verification, Evaluation of Existing Collection
System, Collection System Options, Wastewater
Treatment Processes and Reclaimed Water System
Option

Technical Memorandum No. 3 — Small Plant Review and Approval Process

Technical Memorandum No. 4 — Small Plant Design, Construction and Operation
Guidelines

The revised City planning area was identified in early 2005 and later modified during the
summer of 2006. The 208 Plan Amendment for the revised City planning area and the
wastewater collection and treatment system options, is anticipated to be completed and
submitted to Central Arizona Association of Governments (CAAG) during the fall of 20086.
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3.0 PLANNING AREA

Figure 1 shows the existing City planning and service area, which covers an area of
approximately 59 square miles. Of this area, about 8.4 square miles are completely
developed. Figure 1 also shows the revised City planning area as adopted in 2005 and the
proposed service area. This new planning and Option 4 service areas cover approximately
232 and 131 square miles, respectively.

4.0 LAND USE PLAN

The existing City planning area has a defined land use plan based on the City's adopted
General Plan. This land use is shown in Figure 2. Classifications of the different land uses
utilized in the City planning are shown in Table 1. The revised City planning area does not
yet have a defined land use plan. That plan will be developed over time as the City defines
how it wants the area to develop. To assist in the estimation of future wastewater flows from
the new planning area however, some form of land use plan is required. To this end, the
City identified where known development would take place. For the unknown undeveloped
areas, a "typical” square mile of development was identified. This "typical" land use plan at
buildout for the revised City planning area and for the service area defined under Option 4
are shown on Figure 2. Table 2 shows a summary of the developed acreages in 2005 and
anticipated at buildout. These acreages were estimated from the "typical" land use plan.

Table 1 Land Use Classifications
City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report

Dwelling Unit
per Acre
(DU/AC) Target*
Land Use Classifications Range* DU/AC
Residential | Rural Residential 0-1 0.5
Low Density Residential 1-4 3.5
Medium Density Residential No. 1 4-8 6
Medium Density Residential No. 2 8-12 10
High Density Residential 12-16 14
Non- Commercial N/A N/A
Residential Employment/Office/Business/Industrial/Public N/A N/A
Note:

*  Residential ranges and targets are from the City of Casa Grande's 2010 General Plan.

August 2006 3

H:\Client\CasaGrande_PHXW\7164A00\Rpt\Summary Report\Fina\SummaryReport.doc




uoday Arewwns - ue|d [emdaosuo) | aseyd - ue|d JaIse 1aremalsepn

SJ9auiIsu-sa=

»

spuess ese) jo 410 | OMNOJDD
©
¥ © 9
- < g
= QL o
& k4 L o > T
e (5 s T > I T
5 ~ L 3 g = g D
28 T 5232252 5
GRS - c S cc 8 I LL
10 (b} S o8 2 o 5
° T B2 28T
> 2g8xES
e o Ow£Eon =
(a)) -1
a4 o sl
g - IIIII.“ ﬁ%@ py/Apaam|
[ %@
1 r\%/ py A1np
1 ©)
2,
1 17
1 & pY ead [eubis
1 &
I N

Millrise Rd

dw\Waw ey Rl

Trading Post Rd / Ghost Ra

Val Vista Blvd

Woodruff Rd

McCartney Rd

Rodeo Rd

o= e e =
1

1

Kortsen Rd

W IIIIIIIIIIIIIIIIIIII-
1
1
P
1
1
1
1
<
@ 1
3|
E 1
g © 1
T ©
E 1
=) 1
T
e -
IS
® 1
E 2 1
I £
o 1
c
5 2 1
kol o
S = W - kel 1 kel
o | e}
2 Q 4 T 3 o 2 «
S 3 2 < E g -a 3
= ) i) £ < c 18 ?
o [ad o} Q s} (] F <
O ) o ) @) T < n
e S - - -

pY epusioeH / py ulo puejuns

Houser Rd

Py saung d31j0L

Py PIdIIdAO

py x00

py SsauusH

Py 1ead

I Py 1194341

any feuidl pu nyoniyo
1

1
py uojuloyl

py suing

py uoibulyiz

py oduelg

pY sae1i0)

py Alawobiuop

py Aempin

py As|[eA uelpul

Py |8ssny

pY uosiapuy

py Aydinpy

Battaglia Dr
Asldorf Rd

py enbn

L

Casa Grande Planning Area and Option 4 Service Area

pxw-ealy Buluue|d spuels ese) T ainbi4\900¢z 1snbny sdep\uoday\arepdn ue|d 181seN 00er9T\IAXHd opueIDesedIudID\:IN




M:\Client\CasaGrande_PHXE\7164a00_Master Plan U

pdate\Report\Maps August 2006\Figure 2 Land Use Plan at Buildout for Revised Service Area.mxd

Millrise Rd

Trading H

ost Rd /

5host

Val Vista

Blvd

oW =X, WA\

/|

Woodruff]

Rd

W _ A

s,

McCartng

y Rd

Rodeo R

Kort: R

d

Cott (o

od L

NI

RIARLINIRRLININ
K
11Nl

SR

PetefSiIR

1SelnjaiH

1Corrjign

Han

Fuqua Rd

IArica Rd

ila BEAd

Rd

Hw

Hi

way 84

Intersta

|

Shedd R

Houser H

Battaglia

Asldorf R

Rd / Hagienda R

d

Myrphy Rd

Anglerson Rq

Rugsel Rd

Indjan Valley|Rd

Miglway Rd

Mg@ntgomery Rd

Cdrrales Rd

Bignco Rd

Ethington R

Byrris Rd

Thornton Rd

Chjuchu Rd¥ Pinal A

Trekell Rd

Pdart Rd

Henness Rd

Cox Rd

Siyinland Gi

Oyerfield R

Toltlec Buttes|Rd

Tweed

v City of
k Casa Grande

0 05 1 2
N, \ s
Legend

[J casa Grande Existing City Limits
L™ Future Planning Boundary

@ Option 4 Service Area

== Casa Grande Hwys

Land Use Classification
Rural Residential

Low Density Residential
Medium Density Residential #1
Medium Density Residential #2
High Density Residential
Commercial

OENEEEC0]

No Wastewater Collection

Employment/Office/Business/Industrial/Public

Casa Grande Land Use Plan at Buildout for Revised Service Area

Figure 2

CCIroLLo | Ciy of Casa Grande

« encIneers | Wastewater Master Plan Update - Phase | Conceptual Plan - Summary Report




Table 2 Summary of Developed Acreages in 2005 and Buildout
City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report

Developed Acreages
Option 4 Planning
Land Use 2005 Service Area® | Area®
Rural Residential 113 10,065 28,307
Low Density Residential 361 47,549 72,872
Medium Density Residential No. 1 124 4.670 9,267
Medium Density Residential No. 2 3,335 2,345 3,718
High Density Residential 23 936 1,030
Commercial 386 6,770 10,600
Employment/Office/Business/Industrial/Public 1,003 16,350 22,481
TOTAL 5,345 84,020 148,276
TOTAL, in square miles 8.4 131 232

Notes:

(1) Buildout acres within the service area defined under Option 4 do not include the region to the
west of Montgomery Road.

(2) Buildout acres within planning area.

5.0 LOADINGS

The critical element in the design of a wastewater collection and treatment system is the
amount of wastewater, gallons per day (gpd) or million gallons per day (mgd), to be
collected and transported via the collection system and treated at the water reclamation
facility. In master planning, this flow is generally estimated from the land use where each
type of land use generates an average amount of flow. For residential land use, the land
use classification defines the number of dwelling units per acre (see Table 1), while the City
Planning Department identifies the average persons per dwelling unit. In Casa Grande, this
is currently 2.82 persons per dwelling unit. The number of people per acre is then multiplied
by the amount of wastewater generated by each person. This gives a residential unit flow of
gallons per capita per day (gpcd). For commercial or industrial land use, the unit flow is
typically characterized by gallons per acre per day (g/ac/day).

To verify the actual unit flows within the City system, a limited field flow measurement study
was completed as part of this planning effort. Field flow devices were installed at specific
locations within the existing wastewater collection system for a period of time, in an effort to
develop a flow pattern capable of verifying actual unit flows. These flows were then related
to the type of land use from which it was generated. Table 3 shows the unit loads measured
for each type of land use. It also shows the State-recommended unit flows.

August 2006 6
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Table 3 Unit Loads

City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report

Unit Loads Based
on Measured Flows

Unit Loads for

and a Mass Balance Planning
Land Use (gpcd or gal/ac/day) |(gpcd or gal/ac/day)
Rural Residential 65 100®
Low Density Residential 65 100"
Medium Density Residential No. 1 65 100
Medium Density Residential No. 2 65 100®
High Density Residential 65 100"
Commercial 520 1,000
Employment/Office/Business/Industrial/Public 520 1,000

Notes:

(1) Engineering Bulletin No. 11 Minimum Requirements for Design, Submission of Plans and
Specifications of Sewage Works, Arizona Department of Health Services, 1978

Using these measured unit loads, the projected "typical” land use for the revised City
planning area, and a 90 percent occupancy, a projection of future wastewater flows in three
(3) major sub-planning areas was generated. Table 4 shows the results of this analysis. In
addition, Table 5 shows the results of this analysis for the revised service area defined
under Option 4 and as such does not include the area to be served by Global Water.

Table 4 Planning Area Flows
City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report
Sub Regional Area Buildout Estimated Flow
Planning Area (Acres) Population (mgd)
East of I-10 27,446 164,000 13
Existing Area 37,972 258,310 23
West of I-10 96,966 533,360 44
Totals 162,384 955,680 80
August 2006 7
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Table 5 Option 4 Service Area Flows
City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report

Sub Regional Area Buildout Estimated Flow
Planning Area (Acres) Population (mgd)
East of I-10 19,971 110,266 9
Existing Area 18,536 139,732 12
West of I-10 57,272 332,941 29
Totals 162,384 955,680 50
Notes:

(1) Option 4 does not include wastewater service flows to the west of Montgomery Road.

6.0 MODEL VERIFICATION

To help assess capacity of the existing wastewater collection system and plan for future
wastewater collection and treatment system options, a wastewater system model was
developed. The modeling software, H,OMAP Sewer by MWHSoft, was pre-selected by the
City as it is both state-of-the-art and is GIS-based, which has the benefit of allowing specific
modeling information to be shared directly with GIS systems without data conversion or
translation. To ensure the computer sewer model would give accurate results, it was
verified by comparing the projected flows in the system with the actual measured flows
observed by way of the field flow measurement study. Figure 3 shows a comparison of one
of the field vs. model flows in the 30-inch diameter interceptor sewer south of Kortsen
Road.

7.0 EVALUATION OF EXISTING WASTEWATER COLLECTION
SYSTEM

After development and verification, the computer model was used to evaluate the existing
wastewater collection system concentrating specifically on availability of unused capacity.
This analysis was then used to estimate how far the existing system could be extended into
future planning areas. Figures 4 and 5 illustrate this analysis. Technical Memorandum No. 2
contains additional details of this analysis.

August 2006 8
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8.0 COLLECTION SYSTEM OPTIONS

Based on the configuration of the existing wastewater collection system, the future planning
area and committed development activity, it was determined that three (3) options for water
reclamation facilities and their corresponding wastewater collection system service areas
be developed.

. Option 1 — Maximize the use of the existing water reclamation facility expanding
beyond the current planned buildout capacity of 12 mgd.

. Option 2 — Wastewater collection service is not provided past Montgomery Road.

. Option 3 — The existing water reclamation facility is not expanded beyond the current
planned buildout capacity of 12 mgd.

. Option 4 - Wastewater collection service is not provided past Montgomery Road and
wastewater treatment is centralized near the existing water reclamation system.

Figures 6, 7, 8, and 9 show the necessary wastewater collection system required for each
option. Option 4 has been selected as the preferred option for collection and treatment of
wastewater within the City.

8.1 General Design Criteria

The proposed future wastewater collection system interceptors as shown in Figures 6, 7, 8,
and 9 were sized based on a unit load of 100 gpcd for all existing and proposed residential
land areas, plus 1,000 g/ac/day loads for non-residential land areas. For sizing future water
reclamation facilities in each planning area, average flow rates were estimated based on
the unit loads estimated for the existing wastewater collection system, which are 65 gpcd
for residential areas, 520 g/ac/day for non-residential land areas, and a 90 percent
occupancy rate.

The 100 gpcd was used for the wastewater collection system sizing to allow for the

unknowns in future land uses and gives a greater factor of safety in sizing the interceptors.
In the future, when more is known about the location and types of land use in the planning
area, a more accurate unit flow rate of somewhere between 60 and 80 gpcd may be used.
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City of Casa Grande

Capacity Evaluation of the Existing Collection System and Additional Mains Required at Buildout

Figure 5
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Option 1: Proposed Wastewater Facilities at Buildout, Maximize Use of the Existing Wastewater Reclamation Facility

Figure 6
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Option 4: Proposed Wastewater Facilities at Buildout,
Wastewater service is not provided west of Montgomery Road and treatment is centralized near the existing water reclamation facility.
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Table 6 summarizes the anticipated average daily flows, which will be conveyed to the

various water reclamation facilities, under each option.

Table 6 Summary of Estimated Water Reclamation Facilities
City of Casa Grande Wastewater Master Plan
Phase | Conceptual Plan Summary Report

Option 1

Existing East West Total
Area (acres) 37,972 27,446 96,966 162,383
Population 258,315 164,005 533,360 955,680
Flow (mgd) 23 13 44 80
Option 2

Existing East West Total
Area (acres) 88,683 27,446 0 116,128
Population 535,790 164,005 0 699,795
Flow (mgd) 46 13 0 59
Option 3

Existing East West Total
Area (acres) 18,386 27,446 116,552 162,383
Population 139,732 164,005 651,943 955,680
Flow (mgd) 12 13 55 80
Option 4

Existing & East West Total

Regional
Area (acres) 95,779 0 0 95,779
Population 582,939 0 0 582,939
Flow (mgd) 50 0 0 50

Note: Wastewater flows based on 65 gpcd for residential areas, 520 g/ac/day for new non-residential
areas, and a 90% occupancy rate.

August 2006
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9.0 WATER RECLAMATION FACILITIES

9.1 Existing Water Reclamation Facility

The existing facility has been recently expanded to 6 mgd capacity and utilizes an extended
aeration system to produce a Class B+ reclaimed water, which is suitable for the restricted
reuses currently employed by the City. Solids are aerobically treated and then applied to
agricultural lands. The site is master-planned for a buildout of 12 mgd. Expanding this
facility beyond 12 mgd will likely require both additional land and a change in both the liquid
and solid treatment trains, and may require a separate water reclamation facility near the
existing water reclamation facility to promote centralized treatment.

9.2 East Side Water Reclamation Facility

Three of the wastewater options identify a new East Side Water Reclamation Facility. The
specific questions to be answered for this plant include: site selection, type of process for
both liquid and solids streams, effluent quality, effluent reuse/disposal, solids disposal,
layout of collection system to the plant, phasing options, and costs. The selected Option 4
does not include an East Side Water Reclamation Facility.

9.3 West Side Water Reclamation Facility

The potential West Side Water Reclamation Facility is the most nebulous of the three.
Depending on the desires of the City, needs of the developers, and schedule for
development, the facility could range from a small privately-owned plant, to a pump station
pumping back system which conveys flows to the existing water reclamation facility site for
treatment, to a large phased water reclamation facility treating upward of 55 mgd. Since the
selected Option 4 includes wastewater service to the west of Montgomery Road provided
by Global Water, there will be no need for a City owned or operated West Side Water
Reclamation Facility.

10.0 RECLAIMED WATER DISTRIBUTION CONCEPTS

Currently about 1.0 mgd of the reclaimed water from the existing water reclamation facility
is used for golf course irrigation. The City also has contractual agreements with both SRP
and Abbott Laboratories for use of a quantity of the reclaimed water. Reclaimed water that
is not directly reused is discharged to the North Branch of the Santa Cruz Wash under a
State-issued AzPDES permit.

With the potentially significant amounts of reclaimed water from the three water reclamation
facilities, the City must develop a plan to dispose of the reclaimed water in a manner that is
both beneficial and reliable. Some options include:

. Additional irrigation on new large turf areas such as golf courses, development
landscaping, and/or road media landscapes

August 2006 18
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. Additional industrial reuse
o Groundwater recharging

° Transfer of reclaimed water to Arizona Water Company

Reclaimed water that cannot be used could continue to be discharged to the Santa Cruz
Wash. Future water reclamation facilities that consider effluent discharge will require
NPDES permits. Figure 10 shows several concepts of how the reclaimed water could be
conveyed and utilized throughout the City, however this concept does not specifically
address reclamation under the selected Option 4, therefore additional studies will be
required to further define the reclaimed water system.

11.0 SMALL WASTEWATER TREATMENT PLANT PROCESS

As growth proceeds in the revised City planning area, it will be "piecemeal” with new
developments springing up in various places. Not all will be within a reasonable distance
from the existing collection system for an easy extension. However, these new

developments must have sewer service at a reasonable cost. One way for this to happen is

for the developers to provide their own wastewater collection and treatment system. The
City generally supports this idea but historically, small wastewater systems have had
problems with poor design, construction, and maintenance.

To minimize the problems and at the same time help the developers, the City has
developed a process for the developer to get quicker approval of "small plants” in the
revised City planning area. The fundamental assumption to this Small Plant Review and

Approval Process is that the City will have the responsibility for approving small plants in its

planning area.

The process is divided into two parts:
1. Small Plant Review and Approval Process

2. Small Plant Design and Construction Guidelines

A technical memorandum detailing each process is contained in the Appendix.

August 2006
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purposes requiring greater positional
accuracy.

(3) Wastewater flows are based on
70 gpc/day for residential areas and
1000 g/ac/day for non-residential areas.

Conceptual Layout of the Casa Grande Reclaimed Water System at Buildout

Figure 10
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11.1 Small Plant Definition

For Casa Grande, a small plant is defined as follows:

A capacity between 50,000 gpd and 1.0 mgd

No discharge to a wash requiring an NPDES permit, unless there are extenuating
circumstances

Constructed by the developer and then owned and operated by the City
An interim solution to long-term planning

Located outside of the current City service area but within the revised City planning
area.

11.2 Review and Approval Process

The basic process for approving a small plant in the City's planning area is as follows:

Developer meets with City to discuss requirements

Developer submits Small Wastewater Treatment Plant Data Sheet
City reviews data sheet and approves or disapproves

If approved, developer submits Small Plant Engineering Report

If City approves, City will send letter to CAAG and Developer
Review by CAAG committees

Approval from CAAG

Developer starts detailed design and permitting

11.3 Design and Construction Guidelines

These guidelines were assembled to ensure that any small plant constructed in the City's
planning area would meet minimum City requirements and allow the City the maximum
level of control in the review and approval process, including:

Location

Size

Process selection

Design criteria

Operation and maintenance (O&M) requirements

Solids handling

August 2006
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Reclaimed water reuse/disposal

Planning for future integration into the City system

The type of items included in the Guidelines are:

Effluent quality requirements

Design flows

Site requirements

Acceptable treatment processes

Odor and noise control

Utility and standby power

Instrumentation, controls and alarm telemetry

Construction requirements

O&M manual

Warranties, insurance and guarantees

Spare parts

Testing and acceptance

12.0 FUTURE PLANNING AND IMPLEMENTATION

As stated previously, this Wastewater Master Plan - Phase | Conceptual Plan is a major
step in developing a detailed engineering plan for the revised City planning area that
defines the general location and size of each major element of the wastewater system.
Additional tasks to further the concepts in this Master Plan include:

Task 1 Facility Plan for Existing Water Reclamation Facility Site

August 2006

1.1
1.2
1.3
1.4
15
1.6
1.7
1.8

Estimate future flows

Complete liquid process analysis
Complete solids process analysis
Complete analysis of future land needs
Develop effluent reuse and disposal plan
Develop solids disposal plan

Develop cost estimates

Identify expansion phasing
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Task 2 Complete Inventory and Evaluation of Existing Collection System

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8

Identify data deficiencies

Data collection

Initial system analysis and evaluation
Identification of any additional data needs
Identification of system deficiencies
Identification of system improvements
Develop cost estimates

Identify phasing of improvements

Task 3 Development of Future Land Use and Population Projections

3.1
3.2

3.3
3.4
3.5

Expand City General Plan to cover revised planning area

Review CAAG, State and any other population and growth projections for the
City and surrounding area

Develop land use plan by 10-year increments
Develop population projections by 10-year increments

Task 4 Financing Plan

4.1
4.2
4.3
4.4
4.5

Identify future capital and O&M costs

Evaluate existing rate and development fund structure to meet future costs
Identify financing options

Evaluate financing options

Develop financing plan

Task 5 Planning for a new Regional Water Reclamation Facility

5.1
5.2
5.3
5.4
5.5
5.6
5.7

August 2006

Estimate future flows

Liquid process planning

Solids process planning

Analysis of future land needs

Effluent reuse and disposal planning

Solids disposal planning

Existing and future Regional Water Reclamation Facility operation planning
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The specific timing for completion of the elements associated with future planning phases
will ultimately depend on the needs of the City and the development pressures in the
revised City planning area. However, sufficient information is known relative to near-term
development planning and population growth areas to recommend that the City perform
detailed facility planning for the existing water reclamation facility. These planning efforts
will serve to establish necessary land acquisition and future CAAG 208 Plan Amendment
and other permitting requirements. The results of the feasibility study that addresses the
wastewater flow and loadings criteria, expansion of the existing water reclamation facility,
population projections, connection of the existing collection system to the region east of
I-10, and planning for a future regional water reclamation facility are anticipated to be
published under separate cover late summer 2006.
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Technical Memorandum No. 1

WASTEWATER AND RECLAIMED WATER SYSTEM
MASTER PLAN UPDATE

1.0 INTRODUCTION

The City of Casa Grande (City) Wastewater and Reclaimed Water System Master Plan
Update project scope includes developing an estimate of wastewater flows that will be used
to evaluate wastewater collection and treatment requirements. These flows will also be
applied in the model that is to be used to evaluate collection system capacity. The measure
against which the collection system is compared is the performance criteria. The draft
performance criteria is presented in this technical memorandum to give the City an
opportunity to review and comment on the performance criteria prior to applying the criteria
to the collection system.

This technical memorandum contains an assessment of existing and projected flows into
the Casa Grande collection system and a statement of the performance criteria that will be
used to evaluate the condition of the collection system. The flow projections were used to
evaluate how much wastewater will be generated throughout the service area, and
therefore how much wastewater treatment capacity will be required. The projections were
also used to determine how much wastewater can be transported through the existing
collection system.

Flow data provided by the City, as well as flow monitoring data collected by The Cameron
Group was used to estimate unit loads and to evaluate peaking factors that were used in
the flow projections.

The performance criteria identifies the standards against which the existing collection
system and the future planned infrastructure will be evaluated. The performance criteria
defines parameters such as minimum slopes, maximum water velocities, and other criteria
that need to be satisfied in order to have the collection system function as desired.

This technical memorandum contains the following sections:

° Land Use Plan — A land use plan was developed that classifies land areas within the
City service area according to classifications that indicate different types of
wastewater generation. The land use plan was used to help estimate existing and
future flows.

. Unit Loads — This section presents the results of the flow monitoring work to
determine how much wastewater should be estimated on a per acre, per capita, or
per factory basis.
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° Peaking Factors — This section shows the peaks that are currently occurring in the
collection system based on the flow tests, and a comparison of these peak factors
with the peaking factors recommended in the Arizona Administrative Code.

o Load Projections — This section describes the load projections at buildout, and gives
one or more options for how these loads could be divided among up to three
wastewater treatment plants.

° Performance Criteria — This section describes the criteria that is being used to size
collection system infrastructure.

2.0 LAND USE PLAN

A land use plan was developed for the City of Casa Grande to classify the type of
development that exists or will exist in the future. The purpose of the land use plan is to
guantify what development has or will occur, and identify the location of this development
so that collection system infrastructure can be sized to convey the wastewater. This land
use plan was developed using GIS software. Classifications of land use were consistent
with the City's General Plan where possible. In undeveloped areas that are not defined, a
"typical" square mile of development was used in the plan. Figure 1.1 shows the land use
plan. Table 1.1 shows the land use classifications that were used in developing the land
use plan. Table 1.2 shows a summary of the developed acreages in 2005, and the
acreages that are anticipated at buildout.

Table 1.1 Land Use Classifications
City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Dwelling Unit
per Acre
(DU/AC) Target*
Land Use Classifications Range* DU/AC
Residential | Rural Residential 0-1 0.5
Low Density Residential 1-4 3.5
Medium Density Residential No. 1 4-8 6
Medium Density Residential No. 2 8-12 10
High Density Residential 12 - 16 14
Non- Commercial N/A N/A
Residential Employment / Office / Business / Industrial / Public N/A N/A
Note:

*  Residential ranges and targets are from the City of Casa Grande's 2010 General Plan.
The population density is assumed to be 2.82 people/house.
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Table 1.2

Summary of Developed Acreages in 2005 and Buildout
City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Developed Acreages

Option 4
Service Planning
Land Use 2005 Area® Area®
Rural Residential 113 10,065 28,307
Low Density Residential 361 47,549 72,872
Medium Density Residential No. 1 124 4.670 9,267
Medium Density Residential No. 2 3,335 2,345 3,718
High Density Residential 23 936 1,030
Commercial 386 6,770 10,600
Employment / Office / Business / Industrial / Public 1,003 16,350 22,481
SUM 5,345 84,020 148,276
SUM, in square miles 8.4 131 232

Notes:

(1) Buildout acres within the service area defined under Option 4 do not include the region to the west
of Montgomery Road.

(2) Buildout acres within planning area.

3.0 UNIT LOADS

Unit loads were estimated using field test data. Flows were monitored between July 21 and
August 5, 2005 at the 18-inch and 42-inch mains along Kortsen Road. In addition, the
30-inch main coming from the south to Kortsen Road and the main coming from the Ross
plant were also monitored. Figure 1.2 shows the location of the flow monitors. Figure 1.3
shows the field test data that was collected.

Unit Loads were estimated by comparing estimated unit loads multiplied by the number of
developed acres in each of the basin areas upstream from the flow monitors. Field data
from August 3, 2005 was selected for the mass balance calculations because this day had
the highest average daily flows of the entire field test. However, August 3, 2005 was the
day selected for the Ross labs flow because this day had the highest daily flow from the
plant. Table 1.3 shows the mass balance that was used to estimate overall dry weather unit

loads.
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Table 1.3 Mass Balance Unit Loads
City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Unit Loads
based on
Measured flows
and a mass Unit Loads for
balance planning
(gpcd or (gpcd or
Land Use gal/ac/day) gal/ac/day)
Rural Residential 70 100®
Low Density Residential 70 100®
Medium Density Residential No. 1 70 100®
Medium Density Residential No. 2 70 100®
High Density Residential 70 100®
Commercial 1,000 1,000
Employment / Office / Business / Industrial / Public 1,000 1,000

Notes:

(1) Engineering Bulletin No. 11 Minimum Requirements for Design, Submission of Plans and
Specifications of Sewage Works, Arizona Department of Health Services, 1978

4.0 PEAKING FACTORS

Flow peaking factors were obtained from the flow data as well. Figure 1.4 shows the
normalized flows on the day that was selected to estimate unit loads.

The Arizona Administrative Code recommends peaking factors for infrastructure design
purposes. Table 1.4 shows these peaking factors or peaking factor equations. Peaking
factors for each of the basin areas were calculated based on the population in each basin
area.

During the field tests, two storm events were monitored, one on July 23 and the other on
August 2. Inflow from these storm events went into the 42-inch and 30-inch mains. The
peak flows from these events were significantly higher than the dry weather flows, although
the peaks did not last long. Figure 1.5 shows the impact of these storm events. Since
inflows from storms are of a short duration and the occurrence of these storms is
infrequent, the cause of inflow from these storms should be identified and the problem
resolved rather than sizing the mains for these storm events.
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Table 1.4  Arizona Administrative Code Peaking Factors and Peaking Factor

Equations

City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Upstream Population

Peaking Factor

100 3.62
200 3.14
300 29
400 2.74
500 2.64
600 2.56
700 2.5
800 2.46
900 2.42
1000 2.38

1001 to 10,000

PF = (6.330 * p %**') + 1.094

10,001 to 100,000

PF =(6.177 * p°°®) + 1.128

More than 100,000

PF =(4.5%p™°')+0.945

PF
p

Peaking Factor
Upstream Population

Source: Arizona Administrative Code Title 18, Chapter 9, page 47 (December 31, 2003)

Table 1.5 shows a comparison of the measured peaking factors from the flow data and the
recommended peaking factors from the Arizona Administrative Code.

Table 1.5 Comparison of Measured Peaking Factors and Arizona Administrative

Code Factors

City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Flow Measurement Measured AAC
Location Population® | Peaking Factor® | Peaking Factor

18" on Kortsen 3,198 1.44 2.05

42" on Kortsen Rd 10,979 1.46 1.83

30" South of Kortsen Rd 13,614 1.33 1.80

Notes:

(1) Based on proposed land use plan.
(2) From flow monitoring on selected calibration day (July 30, 2005).
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5.0 LOAD PROJECTIONS

Using the unit loads that have been established, and the land use plan, unit loads have
been estimated for the entire service area at buildout. Table 1.6 shows the projected
wastewater load east and west of the I-10 freeway. Table 1.7 shows the projected
wastewater load east and west of the I-10 freeway for Option 4.

Table 1.6 Projected Planning Area Wastewater Loads East and West of

Interstate 10 at Buildout
City of Casa Grande — Technical Memorandum No. 1 — Wastewater and

Reclaimed Water System Master Plan Update

Projected
Location Relative to | Total Developed Total Developed Wastewater Load @
Interstate 10 Acreage Square Miles (mgd)
East of I-10 25,184 39 12
West of I-10 @ 123,092 192 62
SUM 148,276 232 74

Notes:

(1) Unit loads used for residential land uses is 65 gpcd, for non-residential land uses, 520 gpad, and
a 90% occupancy rate.

(2) West of I-10 includes the existing service area.

Table 1.7 Projected Option 4 Service Area Wastewater Loads East and West of

Interstate 10 at Buildout
City of Casa Grande — Technical Memorandum No. 1 — Wastewater and
Reclaimed Water System Master Plan Update

Projected
Location Relative to | Total Developed Total Developed Wastewater Load @
Interstate 10 Acreage Square Miles (mgd)
East of I-10 19,971 31 9
West of 1-10 @ 75,808 118 41
SUM 95,779 150 50

Notes:
(1) Unit loads used for residential land uses is 65 gpcd, for non-residential land uses, 520 gpad, and
a 90% occupancy rate.

(2) West of I-10 includes the existing service area.
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6.0 PERFORMANCE CRITERIA

This section describes the measurement standards that are being used to evaluate the
suitability of the existing wastewater collection system, as well as the capacity requirements
of future improvements. The capacities of gravity pipes, force mains, and pump stations
were based on the criteria described below. This performance criteria has been established
based on industry experience on a number of collection systems, and is intended to provide
a prudent approach to planning the development of collection systems.

6.1 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 were 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.

6.2 Flow Depth Criteria (d/D)

When designing sewer pipelines, it is common practice to adopt variable flow depth criteria
for various pipe sizes. This criteria 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 criteria for the design of new pipes with diameters twelve inches and
greater is 0.75. However, existing mains were evaluated based on a flow depth criteria of
0.9 because there are fewer unknowns, especially in established, built out areas. The
hydraulic criteria used for designing the proposed gravity sewers had a greater factor of
safety than the hydraulic analysis criteria used to model the existing system due to the
uncertainties in making projections of future flows. The difference between the design
criteria and the analysis criteria allowed taking maximum advantage of the existing sewer
capacities and reducing the possibility of unnecessary pipe replacements. This approach
avoided the problem of replacing or upgrading existing mains prematurely.

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 half 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 1.8 lists the minimum slopes for
maintaining self-cleaning full flow velocities with d/D = 0.5. The minimum slope listed in the
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table is 0.0008, which is the minimum practical slope for gravity sewer in construction.
Greater slopes are desirable if they are compatible with existing topography, as long as the
water velocity does not exceed 10 feet per second.

Table 1.8 Recommended Minimum Slopes for Circular Pipes
City of Casa Grande — Technical Memorandum No. 1 — Wastewater
and Reclaimed Water System Master Plan Update
Pipe Size Minimum Slope Pipe Capacity
(inches) (ft/ft) (mgd) (cfs)
6 0.0049 0.13 0.20
8 0.0033 0.22 0.35
10 0.0025 0.35 0.55
12 0.0019 0.50 0.78
15 0.0015 0.81 1.25
18 0.0011 1.13 1.74
21 0.0009 1.54 2.38
24 0.0008" 2.07 3.20
Note:
(1) Mains larger than 24 inches should still have a slope no less than 0.0008.

6.3 Changes in Pipe Size

On new future mains, when a smaller sewer joins a large one, the invert of the larger sewer
was 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.
For master planning purposes, and in the absence of field data, sewer crowns were
matched at the manholes. When existing pipe was replaced, it retained the original slope
and invert elevations.

6.4 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.

6.4.1 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
were utilized. Start and stop times higher than seven (7) times an hour for any one pump
are not recommended.
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6.4.2 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 Casa Grande at some of the lift stations may require the
addition of back up generators.

6.5 Force Mains

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

6.6 Performance Criteria Summary

Table 1.9 summarizes the system performance criteria used to determine the adequacy of
the collection system.

Table 1.9

Planning and Design Criteria Summary

City of Casa Grande — Technical Memorandum No. 1 — Wastewater

and Reclaimed Water System Master Plan Update

Minimum Slopes for New Circular Pipes”

Pipe Capacity

Slopes were calculated using Manning's formula with an N of 0.013 for pipes flowing 1/2
full with a minimum velocity of 2 fps.

(1) Mains larger than 24 inches should still have a slope no less than 0.0008.

Pipe Size Minimum Slope

(inches) (ft/ft) (mgd) (cfs)
6 0.0049 0.13 0.20
8 0.0033 0.22 0.35
10 0.0025 0.35 0.55
12 0.0019 0.50 0.78
15 0.0015 0.81 1.25
18 0.0011 1.13 1.74
21 0.0009 1.54 2.38
24 0.0008" 2.07 3.20

Note:

Flow Depth, d/D

The following flow depth will be used in the analysis:
d/D for New Sewer Pipes with Diameters less than 12 inches
d/D for Evaluating Existing Mains

d/D for Designing New Sewer Pipes 12 inches and Higher

0.5®
0.90
0.75

Note:

(1) New pipes smaller than 12 inches will not be more than half full.

August 2006

H:\Client\CasaGrande_PHXW\7164A00\Rpt\Summary Report\Final\Appendices\No_1_Text.doc

1-14




Table 1.9 Planning and Design Criteria Summary
City of Casa Grande — Technical Memorandum No. 1 — Wastewater
and Reclaimed Water System Master Plan Update

Headloss in Existing Pipes

Headloss in existing sewer pipes shall be calculated based on the following:
Gravity Pipes Manning's n = 0.013
Pressure Pipes Hazen William's C = 120

Pipe Parameters

When a smaller sewer joins a larger one, sewer crowns will be matched.
Eight inches is the minimum pipe size.

Four feet is the minimum depth.

Twenty-five feet is the maximum depth.
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Technical Memorandum No. 2

MODEL CALIBRATION AND
COLLECTION SYSTEM EVALUATION

1.0 INTRODUCTION

The City of Casa Grande (City) Wastewater and Reclaimed Water System Master Plan
Update project includes an evaluation of wastewater treatment (water reclamation) facility
options and collection system layout options that have been developed using a collection
system hydraulic model. The model was calibrated using sewer flow monitoring field data
collected as a part of this study in order to evaluate the capacity of the existing collection
system. The calibrated hydraulic model was then used to help develop a conceptual
collection system infrastructure “backbone” for conveying wastewater to the existing water
reclamation facility (WRF) north of Kortsen Road, as well as several potential future water
reclamation facilities.

The proposed future WRF locations were generally identified in areas where the majority of
wastewater could flow by gravity, with a minimum number of lift stations. Consideration was
given to highway and railroad easement corridors, as well as other areas where the utility
crossings would not be too restrictive to construct or obtain permission to construct.

Treated effluent from the water reclamation facilities must also be disposed of or
(preferably) beneficially reused. Conceptual planning for reclaimed water distribution
systems (including recharge and reuse) were also evaluated as part of this study.

This technical memorandum contains the following sections:

. Section 2.0 - Model Calibration — This section provides a comparison of the sewer
flow monitoring field data and the corresponding hydraulic model results.

o Section 3.0 - Evaluation of Existing System — This section identifies the unused
[available] capacity of the existing collection system to determine potential
interceptors that can handle additional flows.

. Section 4.0 - Water Reclamation Facility and Collection System Options — This
section identifies four alternatives regarding potential WRF locations and capacities
and development of their corresponding future collection systems.

o Section 5.0 - Water Reclamation Facility Processes — This section identifies potential
process and other related issues that will need to be further addressed for expansion
of the existing WRF beyond the currently proposed buildout capacity, as well as in
other potential future facilities.

o Section 6.0 - Reclaimed Water Distribution System Concepts — This section presents
a map showing a conceptual layout of a potential reclaimed water distribution system.
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2.0 MODEL CALIBRATION

Sewer flow monitoring field data was collected in the existing collection system by installing
four temporary Marsh McBirney Flo-Tote type flowmeters and monitoring the flows
continuously over a two-week period between July 21 and August 5, 2005. Technical
Memorandum No. 1 identified the location of the flowmeters and summarized the data
obtained. This data was then compared with the preliminary hydraulic model results, and
the following adjustments were made as necessary to get the model to generally match the
field data:

o Wastewater unit loads were adjusted until the model flows generally matched flows
through the meters.

° Diurnal flow patterns were adjusted such that flow peaks and low flows in the model
generally represented actual field-recorded conditions.

. Connectivity at junctions where flows could travel in more than one direction was
adjusted so that flows traveled in a manner generally consistent with the flow
measurements.

In particular, it should be noted that flow distribution in the gravity interceptors in the vicinity
of the intersection of Cottonwood Lane and Peart Road were adjusted in the model such
that the flows were directed to the north, because the flows monitored near the existing
WRF would not match the model output without this adjustment. If this adjustment turns out
to be an inaccurate distribution of actual flows, then it would appear that some other
anomaly is the cause of a flow imbalance between the interceptor along Kortsen Road and
the 30-inch interceptor south of the WRF.

It should also be noted that the existing hydraulic model data set was provided to Carollo
with some missing elevation information, and the connectivity in some of the older areas of
the City was not completely determined. Figure 2.1 identifies those areas where necessary
assumptions were made about the elevation data to complete the model data set. As the
model is refined in the future for additional analyses, it is recommended that additional
analyses on these areas be conducted to improve model results where data is uncertain.

Wastewater loads were established for the model calibration condition based on the flows
collected during the field test. Table 2.1 shows the mass balance calculations that were
used to establish the unit loads for the model, based on the field data.

Figures 2.2, 2.3, and 2.4 show the calibration results for the model. The flow data for the
two flow monitoring points along Kortsen Road is combined in Figure 2.2 because the two
mains are interconnected at points upstream, so a combined flow graph gave more
meaningful results. In the model, flows from Ross Products were set to match identically
with the field data. At the flow monitoring points, the model provides a reasonable
approximation of flows in the collection system.
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Table 2.1 Unit Load Calculations Using the Land Use Plan and Field Data — Calibration Day: July 30, 2005 (Saturday)

City of Casa Grande — Technical Memorandum No. 2 — Model Calibration and Collection System Evaluation

Housing Occupancy Rate 90%
# persons per du 2.82
Unit Load Calculated

Target Density (gpcd or Load
Land Use Category (du/ac) Acres Population gal/acre/day) | gpm/acre (gpm)
Service Area Sewer Pipes: 18" & 42" on Kortsen Rd
High Density Residential (12 - 16 du/ac) 14 59 2,096 65 1.604 95
Medium Density Residential #2 (8 - 12 du/ac) 10 310 7,868 65 1.146 355
Medium Density Residential (4 - 8 du/ac) 6 38 579 65 0.687 26
Low Density Residential (1 - 4 du/ac) 3.5 1,516 13,467 65 0.401 608
Rural Residential (0 - 1 du/ac) 0.5 23 29 65 0.057 1
Commercial 168 - 520 0.361 61
Employment/Office/Business/Industrial/P 357 - 520 0.361 129
Total 2,471 24,039 1,275
Service Area Sewer Pipe: 30" South of Kortsen Rd
High Density Residential (12 - 16 du/ac) 14 54 1,919 65 1.604 87
Medium Density Residential #2 (8 - 12 du/ac) 10 88 2,233 65 1.146 101
Medium Density Residential (4 - 8 du/ac) 6 86 1,310 65 0.687 59
Low Density Residential (1 - 4 du/ac) 3.5 1,148 10,198 65 0.401 460
Rural Residential (O - 1 du/ac) 0.5 0 0 65 0.057 0
Commercial 245 - 520 0.361 88
Employment/Office/Business/Industrial/P 794 - 520 0.361 287
Total 2,415 15,659 1,082
Summary

Calculated Measured Percent

Service Area Sewer Pipe (gpm) (gpm) Difference
18" & 42" on Kortsen Rd 1,275 1,310 -2.7%
30" on Pinal Rd 1,082 1,043 3.7%
18" Dedicated Line for Ross Labs - 373 -
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3.0 EVALUATION OF EXISTING SYSTEM

A model analysis of the existing collection system was completed to determine how much
unused capacity is available. Figure 2.5 shows the existing collection system with mains

12 inches and larger annotated with the utilized capacity and total available capacity
annotated on the mains. The mains are also color-coded based on the water depth-to-
diameter ratio (d/D). Figure 2.6 shows an extended service area that may need to be served
by the existing collection system, and the diameter of additional sewer capacity that would
be required to serve these areas.

4.0 WATER RECLAMATION FACILITY AND COLLECTION
SYSTEM OPTIONS

As part of this study, the City requested that Carollo consider four options for water
reclamation facilities and their corresponding collection system service areas. These
options are described as follows:

° Option 1: Maximize the use of the existing water reclamation facility (beyond the
current planned buildout capacity of 12 mgd).

o Option 2: Wastewater collection service is not provided past Montgomery Road.

. Option 3: The existing water reclamation facility is not expanded beyond the current
planned buildout capacity of 12 mgd.

o Option 4: Wastewater collection service is not provided past Montgomery Road and
wastewater treatment is centralized near the existing water reclamation system.

Figures 2.7, 2.8, 2.9, and 2.10 show the proposed piping layouts for each of these options.

4.1 General Design Criteria

The proposed future collection system interceptors as shown in Figures 2.8 through 2.10
were sized based on a unit load of 100 gallons per capita per day (gpcd) for all existing and
proposed residential land areas, plus unit loads as defined in Technical Memorandum No. 1
(TM-1) for non-residential land areas. However, it should be noted that other recent and
similar studies conducted for several other Arizona communities have shown that actual
residential flows do not reach 100 gpcd; instead typical measured values vary between 60
and 80 gpcd. Therefore, there may be some justification for re-evaluating and redefining the
diameter of the proposed future gravity interceptors when actual developments have been
further defined and their corresponding wastewater flows can be assessed and determined
more accurately.
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Option 1: Proposed Wastewater Facilities at Buildout, Maximize Use of the Existing Wastewater Reclamation Facility
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Option 2: Proposed Wastewater Facilities at Buildout, Wastewater Collection Service is not Provided West of Montgomery Road Figure 2.8
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Option 3: Proposed Wastewater Facilities at Buildout, The Existing Wastewater Reclamation Facility is not Expanded Beyond the Current Master Plan of 12 MGD

Figure 2.9
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Option 4: Proposed Wastewater Facilities at Buildout,

Wastewater service Is not provided west of Montgomery Road and treatment Is centralized near the existing water reclamation facility.

Figure 2.10
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Table 2.2 summarizes the anticipated average daily flows into the various water
reclamation facilities. The WRF average flow rates were estimated based on the unit loads
estimated for the existing collection system, which are 65 gallons per capita per day for
residential areas, 520 gallons/acre/day for non-residential land areas, and a 90 percent
occupancy.

Table 2.2 Estimated Wastewater Treatment Flows
City of Casa Grande — Technical Memorandum No. 2 — Model
Calibration and Collection System Evaluation

Option 1
Data/WWTP Existing East West Total
Area (acres) 37,972 27,446 96,966 162,383
Population 258,315 164,005 533,360 955,680
Load (mgd) 23 13 44 80
Option 2
Data/WWTP Existing East Total
Area (acres) 88,683 27,446 116,128
Population 535,790 164,005 699,795
Load (mgd) 46 13 59
Option 3
Data/WWTP Existing East West Total
Area (acres) 18,386 27,446 116,552 162,383
Population 139,732 164,005 651,943 955,680
Load (mgd) 12 13 55 80
4.2 Option1

Figure 2.7 shows the Option 1 scenario, where all of the land area that logically could flow
to the existing WRF goes to that point. This option results in a revised buildout capacity of
23 mgd at this facility. All other proposed land areas drain toward a potential future WRF on
the western border of the City.

4.3 Option 2

The City has had some preliminary discussions with developers who are considering
developing land west of Montgomery Road. These developers could have a private utility
provide wastewater services, in which case the City would not need to provide wastewater
service. With this potential western boundary, the remaining service area could then be
serviced by expanding the existing WRF. This option results in a revised buildout capacity
of 46 mgd at this facility. Figure 2.8 shows this Option 2 scenario.
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4.4 Option 3

The existing WRF is currently master-planned for a buildout capacity of 12 mgd. As such,
Option 3 was set to keep flows to the WRF to no more than 12 mgd. To stay within this
limit, land areas to the north of the current WRF service area that could easily flow by
gravity to the existing WRF would need to be diverted to the west. This option results in a
future west-area WRF with a buildout capacity of 55 mgd. Figure 2.9 shows this Option 3
scenario.

45 Option 4

Similar to Option 2, this Option 4 includes wastewater collection, treatment, and disposal to
the west of Montgomery Road by a private utility company. The private utility company has
been defined, under this option, as Global Water. The existing WRF would be expanded to
a buildout capacity of 12 mgd. The wastewater from the remainder of the service area
would be handled by a future Regional WRF that would likely be located near the existing
WREF in order to promote centralized wastewater treatment and reclamation. Under this
option, there would only be centralized treatment and therefore a west and east WRF would
not be included under this option. Finally, the service area boundary for Option 4 is, in some
places, within the City Planning Area. The service area boundary has been changed based
upon initial feedback from the Central Arizona Association of Governments (CAAG) for the
208 Planning process.

5.0 WATER RECLAMATION FACILITY PROCESSES

As previously identified, the existing WRF along Kortsen Road is master-planned for a
buildout capacity of 12 mgd. This facility currently includes a liquids treatment train
consisting of influent screening and pumping, grit removal, extended aeration with
nitrification and denitrification, secondary clarification, tertiary filtration, and effluent
pumping and storage. An aerated pretreatment lagoon is also located on site to treat up to
1.0 mgd of industrial waste flow from the Abbot Laboratories (Ross Products) dedicated
sewer. The WRF currently produces Class B+ reclaimed water, suitable for the type of
restricted reuse currently employed by the City. The current solids treatment train consists
of return activated sludge (RAS) and waste activated sludge (WAS) pumping, gravity belt
thickening, and aerobic digestion. The Class B digested biosolids are then applied to
agricultural lands through a contract operations agreement with a private hauler.

Expanding the existing WRF beyond the 12 mgd buildout capacity will likely require
modifying the treatment train from the existing extended aeration and aerobic digestion
process trains. For this facility to cost-effectively treat wastewater in the 20 to 30 mgd
range, a conventional activated sludge process may be required. This could include either a
conventional secondary clarification and filtration train (i.e. expansion of the existing trains),
or possibly membrane bioreactors (MBRS). At this capacity, the aerobic digestion process
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may need to be replaced with an anaerobic digestion process, likely to include sludge
thickening and dewatering, as well as some type of digester gas management system. A
switch to anaerobic digestion would also likely require odor control facilities for the solids
facilities. These additional facilities will likely require additional land beyond what has been
set aside for the planned buildout capacity. This land could include decommissioning the
existing pretreatment lagoon and/or effluent storage ponds on site, or possibly expanding to
the agricultural land to the east and north of the existing plant boundary.

For the proposed facility on the east side of Interstate 10, a satellite water reclamation
facility approach is recommended. Wastewater collected in this service area could be
adequately treated and reused or recharged in this area, with the solids likely transferred to
the existing WREF site for further processing. Based on the anticipated capacity of this east-
side facility, potential treatment processes for this site could include conventional activated
sludge, sequencing batch reactors (SBRs), or MBRs.

For the options where a facility in the western portion of the City is proposed, it is likely that
treatment processes similar to what was discussed previously for the existing WRF site (i.e.
conventional activated sludge or MBRS).

Detailed facility planning for the existing and proposed water reclamation facilities is beyond
the scope of this particular study. However, it is recommended that additional facility
planning be completed in the near future for both the existing WRF and proposed east-side
WREF sites to further identify the specifics required for process selection and sizing.

6.0 RECLAIMED WATER DISTRIBUTION SYSTEM CONCEPTS

Significant amounts of reclaimed water effluent will be generated from each of the proposed
water reclamation facilities. This effluent must be disposed of effectively, preferably in ways
that are beneficial (or at least not harmful) to the community. Figure 2.10 identifies several
concepts of how this reclaimed water could be utilized throughout the City; however, this
concept will require modifications to accommodate the collection and treatment approach
under Option 4. Further definition of the reclamation system concepts for Option 4 will be
furthered in subsequent feasibility studies to be performed outside this Master Plan effort.

Direct reuse of the reclaimed water is one primary alternative. Reclaimed water is often
used to irrigate golf courses or other large turfed land areas, which is consistent with the
City’s utilization of approximately 1.0 mgd at the City golf course adjacent to the existing
WRF. The City may consider requiring any future golf courses or large turf areas (i.e. parks,
schools, etc.) to utilize this resource in lieu of groundwater. The City also has current
contractual arrangements with both SRP and Abbott Laboratories (Ross Products) for
beneficial reuse of a portion of the effluent from the existing WRF. Additional industries may
also benefit from reusing effluent in the future, and the City should continue to explore uses
of reclaimed water to the greatest extent possible.
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The City has also considered recharging the effluent into the aquifer to obtain recharge
credits that could be sold or used by the City for future withdrawal. Previous evaluations
considered recharge of effluent from the existing WRF in areas along the Santa Cruz Wash.
Preliminary single-ring cylinder infiltrometer tests were conducted within one of the existing
effluent storage ponds at the WRF site. Based on this preliminary testing, it was determined
that existing clay layers in the subsurface would limit recharge at this site. However, further
discussions with the City included potential alternate recharge sites in the City (either
recharge basins or possibly aquifer storage and recovery (ASR) wells).

Finally, the remaining effluent that cannot be beneficially disposed of by other means could
continue to be discharged into the Santa Cruz Wash under the existing AZPDES Permit
obtained for the existing WRF. Depending on the amount and frequency of discharge, a
riparian habitat could potentially be established in this area, which could also be permitted
as either a managed or constructed recharge project. According to the Arizona Department
of Water Resources (ADWR), the maximum effluent recharge credit from a managed
recharge project that could be withdrawn for other purposes is 50 percent of the net
recharge volume, with the remaining 50 percent going to the basin. Further assessment
would be required to determine how far down the Wash the discharge would go, which
would define the terminus of the managed recharge project. Any flows that would extend
beyond the terminus would have to be measured and subtracted from the recharge volume.
A survey of the Wash downstream of the WRF discharge point would also be required to
determine land ownership, irrigation return flows, storm water discharges, potential of
downstream diversion, and status of vegetation.
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Technical Memorandum No. 3

SMALL WASTEWATER TREATMENT PLANT
REVIEW AND APPROVAL PROCESS

1.0 INTRODUCTION

The City of Casa Grande is experiencing rapid growth and is estimated to double its
population within the next ten to fifteen years. By buildout, the population is projected to be
about 136,000. To identify the wastewater system required to handle this growth, the City is
updating its wastewater master plan. This plan will identify the future area to be served, the
location and size of major collection system trunk lines, the location and size of wastewater
reclamation facilities; and develop a schedule for the installation of these facilities.

Although this wastewater master plan update is intended to be completed by the end of
2005, it will take many years for the actual facilities to be constructed. However,
development does not generally follow a logical path and wait for facilities to be in place.
Instead, developers tend to build where land is the most economical, and this means that
many new developments could be constructed on the fringes of the City planning area. As a
result, these outlying developments may not receive City service for many years. However,
the developments must have wastewater service including collection, treatment, and
effluent reuse/disposal. One way for the development to obtain wastewater service is for
the development to construct its own collection and treatment system.

The City currently supports this concept, but historically, small wastewater systems have
caused problems because of poor design, poor construction, or lack of effective long-term
operation and maintenance. In addition, all wastewater treatment plants greater than
24,000 gallons per day (gpd) capacity are currently required to go through a Central
Arizona Association of Governments (CAAG) 208 Areawide Water Quality Management
Plan amendment which can take up to 12 months to finalize. The County also has a policy
of not approving a land use permit for any wastewater plant under 1.0 million gallons per
day (mgd). As a private utility system, the developer must also obtain a Certificate of
Convenience and Necessity (CC&N) from the Arizona Corporation Commission.

To try to minimize the problems associated with small wastewater systems and at the same
time reduce the problems for the developers, the City is seeking to obtain from CAAG the
authority to approve small plants within its new planning area. This would be similar to the
Maricopa Association of Governments (MAG) Small Plant Review and Approval Process
that has been in use since 1982. Using this revised process, small wastewater treatment
plants not specifically identified in the 208 Point Source Plan can be approved as part of the
208 Point Source Plan. By requiring small wastewater treatment plants in the planning area
to obtain approval using the revised process, it would allow the City the maximum level of
control in the review and approval process, including:

) Location
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° Size

. Process selection

. Design criteria

. Operation and maintenance (O&M) requirements
. Solids handling

. Effluent disposal/reuse

. Planning for the future integration into the City system

To help meet this objective, the City has developed a Small Wastewater Treatment Plant
Review and Approval Process. Within this process, the City has developed two major
elements:

1. Small Wastewater Treatment Plant Review and Approval Process: This details
the steps the City and Developer have to go through to obtain the appropriate City
and CAAG approval.

2. Small Wastewater Treatment Plant Design and Construction Guidelines: This
identifies the guidelines and criteria for the selection of the small plant process,
manufacture, and construction quality.

This document describes the Small Wastewater Treatment Plant Review and Approval
Process. A separate document has been prepared for the Small Wastewater Treatment
Plant Design and Construction Guidelines.

2.0 SMALL WASTEWATER TREATMENT PLANT DEFINITION

The current CAAG definition of a small wastewater treatment plant is 24,000 gpd. If a plant
is this size or smaller, it does not have to go through the CAAG 208 approval process.
However, plants greater than the 24,000 gpd must go through the lengthy CAAG review
and approval process.

Currently the average per capita wastewater flow in the City of Casa Grande is
approximately 105 gallons per capita per day (gpcd). The average number of people living
in a home in Casa Grande is about 2.3. With the new developments, this ratio per dwelling
unit is anticipated to increase to around 2.8 persons per dwelling unit. Given these
numbers, the average wastewater flow from a dwelling unit in the City will be about

294 gpd. Using the CAAG small plant definition, the maximum allowable size of
development without going through the approval process would be about 82 homes.

In today’s development market, 82 homes are considered a small development, with the
majority of the developments being in the range of 200 to 1,000 homes. A 3,000-home
development could generate a wastewater flow of about 1.0 million gallons per day (mgd).
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This would be at the upper end of developments or subdivisions to be expected in the Casa
Grande planning area. Therefore, for the purpose of defining a small plant for this Review
and Approval Process, it is proposed that a small wastewater treatment plant in the Casa
Grande planning area be defined as any plant with a capacity between 50,000 gallons per
day (170 homes) and 1.0 million gallons per day (3,000 homes).

Two other important aspects of a small plant required under this proposed review and
approval process are:

1. It cannot discharge to the waters of the U.S. (which would require an Arizona
Pollutant Discharge Elimination System (AZPDES) permit); unless there are special
extenuating circumstances, and

2. It will be constructed by the Developer, but then owned and operated by the City.

3.0 CASA GRANDE PLANNING AREA BOUNDARIES

Figure 3.1 shows the existing wastewater planning and service area for Casa Grande. Also
shown is the proposed planning and future service area of the City. The Small Wastewater
Treatment Plant Review and Approval Process would be initiated for any wastewater
system proposed in the new City planning area, but located beyond a set distance away
from an existing sewer.

4.0 CURRENT APPROVAL PROCESS

Currently, the City has no formal small plant review and approval process for any area

inside or outside of its current planning boundaries. A Developer wishing to construct a
small wastewater treatment system outside the City limits would go through the County
review and approval system. The general steps a Developer would have to go through

includes the following (if the proposed plant was greater than 24,000 gpd):

1. Developer meets with County to identify project.

2. Obtain land use permit from County Board of Supervisors (Note: The County has a
policy of not approving plants less than 1.0 mgd and to obtain a land use permit for a
plant less than 1.0 mgd could require an extensive effort).

3. Developer submits Draft 208 Amendment Report to County.
4, County reviews Draft 208 Amendment Report.

5. If the proposed plan concept fits into the County’s overall plan, the County will send a
letter and a proposal summary to CAAG (with copy to the developer), stating that the
plant is compatible with the 208 Plan.
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6. CAAG reviews submittal to verify compliance with the 208 Plan and that the regional
impacts have been addressed. If the plant is compatible, CAAG will submit the
proposal to the CAAG committees and the Regional Council.

7. 208 Amendment approved by CAAG Sub Committees, Regional Council and State
Water Quality Working Group.

8. Based on the Regional Council actions, CAAG informs ADEQ that the small plant is
compatible with the 208 Plan.

9. EPA reviews Amendment and if acceptable, the Governor signs the Amendment.

Items 1 through 9 can take up to 24 months or more to complete depending on the
problems in obtaining the land use permit

4.1 Other Required Approval Processes

In parallel to the 208 Plan Amendment process, the Developer has to obtain from the
Corporation Commission the CC&N to build and operate a private wastewater system. The
Developer must also obtain from the Arizona Department of Environmental Quality (ADEQ)
an Aquifer Protection Permit (APP). These permits are over and above the planning and
zoning approval from the County and the Approval to Construct permit from ADEQ.
Obtaining the CC&N, APP and Approval to Construct permits can often take up to 18
months to complete.

Given the existing process for small wastewater treatment plant approval, the City does not
have any specific control on the approval or disapproval of the small plant in County land
adjacent to the City. It can only file comments or objections through the 208 Plan
Amendment process.

5.0 SMALL WASTEWATER TREATMENT PLANT ASSUMPTIONS

The development of the proposed Small Wastewater Treatment Plant Review and Approval
Process requires some initial assumptions regarding the small treatment plant, including the
following:

1. Small wastewater treatment plants should only be considered if there is no suitable
sewer line available for connection.

2. Small wastewater treatment plants will be an interim solution to serving a specific
development. The small plants will generally be replaced within five (+/-) years by
hookup to a sewer line extension.

3. The small wastewater treatment plant will be located outside of the current City
service area, but within the City planning area.

4. Small wastewater treatment plants approved under this process will have the
capability to be moved to another location within the planning area.
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5. The small wastewater treatment plants must have the capability to meet all required
effluent water quality standards. In addition, the small plants will not discharge to any
waters of the U.S. (thereby requiring an AZPDES permit) unless there are
extenuating circumstances.

6. Once built, the small wastewater treatment plant will be owned and operated by the
City.

7. The small wastewater treatment plant capacity will be between 50,000 gpd and
1.0 mgd.

8. Construction of the small wastewater treatment plants can be modular to match the
pace of housing construction.

6.0 PROPOSED SMALL PLANT REVIEW AND APPROVAL
PROCESS

This section describes the proposed process for the City to review and approve small
wastewater systems being proposed by developers in the City planning area. It describes
the process for City and CAAG approval, as well as a City-only approval.

6.1 Areas of Responsibility

The area of responsibility is the City Municipal Planning Area. This is the area identified by
the City’s planning area, and within which the City would have responsibility for the first
review and approval of proposed wastewater facilities.

6.2 Overall Process

For a small plant located in the City’s planning area, the City would work with a Developer
to come up with a suitable small plant concept. When an acceptable concept has been
worked out, the City would send a letter to CAAG stating that the proposed plant is in
keeping with the City’s wastewater plans for the area.

CAAG would review the proposal and send a letter to ADEQ stating whether the small plant
is compatible with the 208 Plan. ADEQ has the legal authority to identify compliance with
the 208 Plan. Therefore, the final letter of compliance would come from ADEQ. This letter
would go to the Developer, City, and CAAG. Upon receipt of the letter, the City would
review the plans and specifications for the proposed wastewater system. The Developer
would also proceed with obtaining the necessary Approval to Construct and APP permits.

Should the Developer not be able to work out the details of its proposed plant with the City,
it would not be able to proceed. The City would not approve the plans and specifications
without a letter of compliance from ADEQ. ADEQ will not give a letter of compliance without
letters of approval and support from the City and CAAG.
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Proposed projects outside of the City planning area but within a two-mile limit of the
planning area would be reviewed and commented on by the City. Projects with problems
that cannot be resolved, would not receive approval by the City; and therefore would not
receive approval from CAAG or compliance from ADEQ. If the City approves of the project,
the Developer can proceed to obtain the necessary Approval to Construct and APP permits
from ADEQ.

6.3 Proposed City Small Wastewater Treatment Plant Process

The process for review and approval of a small wastewater treatment plant is as follows:
1. Developer meets with City to discuss the project and City requirements.

2. Developer submits Small Wastewater Treatment Plant Data Sheet to City (see
Attachment A).

3. City reviews Small Wastewater Treatment Plant Data sheet, and approves or
disapproves small plant request based on the review criteria contained in
Attachment B.

4, If City approves the small wastewater treatment plant concept, the Developer will
submit a Small Wastewater Treatment Plant Engineering Report to City that meets
the requirements of Attachment C. If the proposed plant is within two miles of an
adjacent community, the Developer will also submit a copy to the affected community.

5. If the proposed plant concept fits into the City’s overall plan, the City will send a letter
and summary report to CAAG and to the Developer approving the small plant
concept.

6. CAAG reviews submittal to verify compliance and that regional impacts are
addressed. This will involve approval of the CAAG Environmental Committee,
Management Committee, as well as the Regional Council.

7. Based on Regional Council actions, CAAG will send a letter to ADEQ stating that the
small plant is compatible with the overall 208 Plan. Copies will be sent to the City and
the Developer.

8. Developer can proceed in obtaining the necessary Approval to Construct and APP
permits from ADEQ.

Since the City will own and operate the plant once construction is complete, the Developer
will not be required to go through the effort to obtain the CC&N for the system, since it will
never operate as a privately owned system.
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Attachment A

SMALL WASTEWATER PLANT
PERMIT APPLICATION
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CITY OF CASA GRANDE
SMALL WASTEWATER PLANT PERMIT APPLICATION
510 East Florence Blvd., Casa Grande, Arizona 85222
Tel. No. (520) 421-8600, Fax (520) 421-8603

1. PROJECT/DEVELOPMENT DESCRIPTION

Project Name

Street Address

Legal Description (Section, Township & Range)

Land Area (Acres)

Brief Description of Project (Type of development, number of homes, density of homes, etc)

Project Schedule (Start construction, homes in first year, homes in next 4 years)

2. APPLICANT INFORMATION

Name:

Mailing Address:

Phone: Fax:

Status: (Owner, Agent, Engineer, etc.)

3. OWNER INFORMATION (If different from above)

Name

Mailing Address

Phone: Fax:
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4. PROJECTED WASTEWATER FLOW

Estimated Flow per Dwelling Unit (gallons per day)

Future Flows (gallons per day)

Proposed Maximum Capacity of Plant

5. JUSTIFICATION FOR SMALL WASTEWATER TREATMENT PLANT

Distance to Nearest Existing City Sewer

Size of Nearest Sewer

Septic Tank Limitations (Soil, dwelling density, etc.)

Other

Schedule for City Sewer Connection

Proposed Location of Future Connection to City System

6. EFFLUENT REUSE/SOLIDS DISPOSAL

Planned Reuses

Emergency Discharge

Solids Disposal

7. CAPITAL FUNDING

Estimated Capital Cost

Estimated Operation & Maintenance Cost per Year
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Attachment B

SMALL WASTEWATER PLANT APPLICATION
CITY REVIEW
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CITY OF CASA GRANDE
SMALL WASTEWATER PLANT APPLICATION
CITY REVIEW
510 East Florence Blvd., Casa Grande, Arizona 85222
Tel. No. (520) 421-8600, Fax (520) 421-8603

1. JUSTIFICATION FOR SMALL PLANT

Location of Nearest Sewer Line

Distance to Nearest Sewer Line

Location of Proposed Sewer Line

Schedule for Proposed Sewer Line

Distance to Nearest Approved Small Plant

2. POTENTIAL PLANT BENEFITS

Potential Benefits Could Include: Delays or promotes interceptor construction, allows
additional development in area, site for future regional plant, provides water source, etc.)

3. POTENTIAL PLANT PROBLEMS

Potential Problems Could Include: Too close to another plant, location is not compatible
with future interceptor, proposed plant is too large or too small, excess effluent for proposed
reuses, no solids disposal plan, permitting, etc.
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4. COMPATIBILITY WITH MASTER PLAN

Is the plant location suitable for planned sewer extension? Will the line extension be
completed within 5 years? Is the plant location suitable as a regional site? Is the plant
sizef/flow in keeping with approved parameters?

5. POTENTIAL FOR COMBINING WITH OTHER DEVELOPMENTS

Nearest Proposed Plant

Nearest Proposed Common Sewer Line

6. FINANCIAL

Estimated Capital Cost

Estimated O&M Cost
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Attachment C

SMALL WASTEWATER PLANT
ENGINEERING REPORT
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CITY OF CASA GRANDE
SMALL WASTEWATER PLANT
ENGINEERING REPORT
510 East Florence Blvd., Casa Grande, Arizona 85222
Tel. No. (520) 421-8600, Fax (520) 421-8603

INSTRUCTIONS

After the initial permit application has been approved by the City for a small wastewater plant,
the applicant will submit an engineering report describing the following details about the
proposed development and plant.

1. DEVELOPMENT DESCRIPTION

This description will cover the following items:

e General location map showing development location within the City, development
boundaries, water courses, nearest City sewer lines, scale and north arrow.

o Development description including type of development, residential, mixed use,
commercial, etc.

e Proposed size of development.

e Proposed schedule for construction.

2. PROJECTED FLOW
Land use densities
Unit flows per dwelling unit
Peaking factors
Phasing of projected flows by year
Projected influent quality - BOD, SS, NH3

3. PLANT LOCATION

Plant location map showing plant location within the development, floodplain, surrounding
land use, and water wells within 1/2 mile.

4. EFFLUENT QUALITY
Identify reuses and associated quality requirements.
Proposed effluent quality - A+, A, B+, B, etc.
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5. PROCESS SELECTION

This section identifies which treatment processes were evaluated and which process was
selected for the small plant.

e Describe treatment options identified and evaluated
e Describe evaluation process

o Describe the selected system

6. TRUNK LINE vs. NEW PLANT EVALUATION

This section compares the costs for constructing a new plant versus constructing an
extension to the City sewer system.

e  Preliminary treatment plant costs - capital and O&M
e Preliminary interceptor costs
e  Other pertinent factors

e Selection of preferred option

7. PRELIMINARY PLANT DESIGN

Describe the plant units, configuration, flow diagram, storage areas, discharge locations,
etc.

e Treatment units

e Unitsizes

¢ Plant layout

o Disinfection

e  Odor control

e Process control

e Emergency power
e Expansion options
e Solids handling

e Solids disposal

8. COST ESTIMATE
Capital costs
O&M costs
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9. Permitting and Approval
This identifies the additional permitting and approvals required for the plant:
e APP
e County

10. PROJECT SCHEDULE
Identify the total plant schedule including:
e  Start construction
e Start-Up
e On-Line
e Expansion

e Closure

11. PLANT CLOSURE
Program for closure

Connection to City system
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Technical Memorandum No. 4

SMALL WASTEWATER TREATMENT PLANT
DESIGN AND CONSTRUCTION GUIDELINES

1.0 INTRODUCTION

The City of Casa Grande is experiencing rapid growth and expansion of its existing sewer
service area (much of this by private development) and is estimated to double its population
within the next ten to fifteen years. By buildout, the population is projected to be about
136,000. To identify the wastewater system required to handle this growth, the City is
updating its Wastewater and Reclaimed Water Master Plan. This master plan will identify
the future area to be served by the City, the location and size of major collection system
trunk lines, the location and size of wastewater treatment (and/or water reclamation)
facilities, and develop a schedule for the construction of these facilities. Although this
Wastewater and Reclaimed Water Master Plan is intended to be completed by the end of
2005, it will take a number of years for the actual facilities to be constructed.

Currently, the City has one water reclamation facility servicing a limited wastewater
collection system. It is anticipated that there will be a time gap between the completion of
new developments and the extension of the City's current collection system required to
serve these developments. In order to meet this demand for services outside of its current
collection service area, there may be a need for the City to approve and construct small
wastewater collection and treatment systems within its overall planning area. It is
anticipated that private developers may design and construct these small wastewater
treatment plants, and then turn the completed facilities over to City ownership for
subsequent operations and maintenance.

The City currently supports this "small plant" concept, but also desires that the design and
construction of these facilities meet a specific standard of care. This will result in the City
ultimately owning and operating facilities that are designed and constructed for long-term
service. In addition, all wastewater treatment plants greater than 24,000 gallons per day
(gpd) capacity are currently required to go through a Central Arizona Association of
Governments (CAAG) 208 Areawide Water Quality Management Plan amendment which
can take up to 12 months to finalize. The City is seeking to obtain from CAAG the authority
to approve small plants within its new planning area. By requiring small wastewater
treatment plants in the planning area to obtain approval using the revised process, it would
allow the City the maximum level of control in the review and approval process, including
the following design components:

° Location

. Size

. Process selection

. Design criteria

August 2006 4-1

H:\Client\CasaGrande_PHXW\7164A00\Rpt\Summary Report\Final\Appendices\No_4_Text.doc



° Operation and maintenance (O&M) requirements
. Solids handling
. Effluent disposal/reuse

. Planning for future integration into the City system

Although the responsibility for the design and construction of these facilities rests with the
developer, the City requires that these facilities be designed and constructed to meet
minimum standards and be capable of producing a satisfactory effluent at a reasonable
cost. The following guidelines and design criteria have been developed to assist developers
in providing facilities that will meet minimum City requirements (including the selection of
applicable treatment processes, manufacture, and construction quality), at reasonable initial
construction costs, that will also result in minimal annual O&M expenditures and an
optimum use of energy. It should be noted that the City will not issue a permit for
construction, nor will it operate a facility, that does not conform to these guidelines and
design criteria.

This document describes the Small Wastewater Treatment Plant Design and Construction
Guidelines. A separate document has been prepared for the Small Wastewater Treatment
Plant Review and Approval Process. Both of these documents are intended to be used in
the process.

2.0 SMALL WASTEWATER TREATMENT PLANT ASSUMPTIONS

The following assumptions are intended to establish the Small Wastewater Treatment Plant
Review and Approval Process and these Design and Construction Guidelines:

1. The small wastewater treatment plant will have a capacity between 50,000 gallons
per day (gpd) and 1.0 million gallons per day (mgd), based on the annual average
daily design flow. The viability of wastewater treatment plants larger than 1.0 mgd will
be considered on a case-by-case basis.

2. Small wastewater treatment plants should only be considered if there is no suitable
sewer line available for connection.

3. Small wastewater treatment plants will be an interim solution to serving a specific
development. The small plants will generally be replaced within five (+/-) years by
hookup to a sewer line extension.

4, The small wastewater treatment plant will be located outside of the current City
service area, but within the City planning area.

5. Small wastewater treatment plants approved under this process will have the
capability to be moved to another location within the planning area.

6. The small wastewater treatment plants must have the capability to meet all required
effluent water quality standards. The treated plant effluent must, at a minimum, meet
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or exceed the current standards required for direct reuse of Class B+ reclaimed
water, as stated in the Arizona Administrative Code (A.A.C.), Title 18, Chapter 11,
Article 3, including golf course and restricted access landscape irrigation. In addition,
the small plants will not discharge to any waters of the U.S. (thereby requiring an
AZPDES permit).

7. Once built, the small wastewater treatment plant will be owned and operated by the
City.

8. Construction of the small wastewater treatment plants can be modular to match the
pace of housing construction.

9. The influent wastewater to be treated will be composed of primarily domestic origin,
although the treatment processes selected should be able to accommodate
commercial wastewater as applicable to the designated development.

3.0 GENERAL PLANT DESIGN AND CONSTRUCTION
GUIDELINES

3.1 Project Phasing

It is recognized that wastewater quantity will increase as the specific development grows.
To accommodate this condition, wastewater treatment facilities are often constructed in
phases. Typically, a small wastewater treatment plant will be initially constructed to
accommodate small flows in the initial development. As development progresses, the plant
capacity is then expanded to treat the higher flows generated by the growth.

The initial capacity required for each small wastewater treatment plant covered under these
guidelines, as identified by the annual average daily design flow, will be determined on a
site-by-site basis. The primary decision factor regarding the acceptable initial design flow
capacity will be the anticipated timing of construction of interceptor sewer(s) within the
vicinity of the development.

In addition, the unit cost of treating wastewater will generally decrease as the size of the
plant increases. Therefore, as part of the project-specific Design Report required for each
small wastewater treatment plant (see Section 3.14 herein), an estimate of treatment plant
annual O&M costs shall be required. This analysis shall be performed for the plant at each
anticipated phase of expansion of plant capacity, as applicable.

If plant expansion is anticipated or required, the plant should be built in modules, with each
module containing a complete treatment train to produce reclaimed water meeting the
specified effluent water quality. Module sizing shall be based upon the following criteria:

. All modules shall be of a unit capacity and design that can be matched in subsequent
phase(s).
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° Construction of a subsequent module shall be scheduled so that the actual influent
wastewater flow does not exceed 75 percent capacity of the online facilities.

. Each module shall meet the requirements for reliability, odor and noise control
described herein.

. All support facilities for the completed plant shall be included with the construction of
the first module.

If the projected growth of wastewater flows indicates that early development will be slow and
a "non-standard" first stage module may be economical, the following criteria shall be met:

° Minimum effluent quality standards as described herein.
. Treatment processes shall be employed as described herein.

° Structures constructed in the first stage shall be useable as part of the subsequent
modules, if practical.

. The required odor and noise controls and setback requirements as described herein
shall be adhered to.

3.2 Effluent Quality

As stated previously, the treated plant effluent must (at a minimum) meet or exceed the
current standards required for direct reuse of Class B+ reclaimed water. The effluent
characteristics for each plant that shall be monitored include pH, biochemical oxygen
demand (BOD), total suspended solids (TSS), total nitrogen, and fecal coliforms. Turbidity
may also be monitored if Class A+ reclaimed water is the targeted effluent water quality.
The specific plant effluent limits and sampling frequency shall be determined by the various
permits obtained for the small plant, but in general shall conform to Table 4.1.

Table 4.1  Anticipated Plant Effluent Water Quality Limits
City of Casa Grande — Technical Memorandum No. 4 — Small
Wastewater Treatment Plant Design and Construction Guidelines
Parameter Anticipated Effluent Limits
pH 4.5-9.0
BOD 10 mg/L
TSS 10 mg/L
Total Nitrogen (as N) 10 mg/L
Fecal Coliform
Single sample maximum 200 cfu / 100 mL
5-sample geometric mean 800 cfu / 100 mL
Turbidity®
Daily (24-hour) average 2NTU
Single sample maximum 5 NTU
(1) Turbidity monitoring will only be required if Class A+ reclaimed water is being produced.
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In order to meet these effluent water quality requirements, all small wastewater treatment
plants will be required to provide (at a minimum) preliminary and secondary treatment,
followed by tertiary filtration and disinfection. Specific treatment processes and design
criteria for small wastewater treatment plants in Casa Grande will be described in further
detail in Section 3.5.

3.3 Design Peaking Factors

The most common method of determining applicable peaking factors is from the analysis of
existing flow rate data. However, if existing flow measurement records are unavailable or
inadequate, the peaking factors in Table 4.2 (at a minimum) shall be applied relative to the
annual average daily design flow.

Table 4.2  Acceptable Design Peaking Factors
City of Casa Grande — Technical Memorandum No. 4 — Small
Wastewater Treatment Plant Design and Construction Guidelines

Plant Size (gpd) Peaking Factor
50,000 2.64
300,000 2.09
1,000,000 1.55

3.4 Plant Site Requirements

Site selection criteria for small wastewater treatment plants, including site access and
security, aesthetics, location of facilities relative to future connection (per Casa Grande
Wastewater and Reclaimed Water Master Plan), plant redundancy and contingency
options, flood control, and storm water management, are discussed herein.

Potential sites for small wastewater treatment plants must be of sufficient size to meet the
setback requirements set forth in A.A.C. R18-9-B201, as summarized in Table 4.3. Setback
is defined as the distance from the treatment plant facilities to the nearest contiguous
property line. Selected sites must take into account the future expansion of the plant and its
ultimate size. The City reserves the right to require additional space to be set aside on the
site for treating of flows from outside the development, for future sludge processing on-site,
or other operation and maintenance-related activities.

Table 4.3  Facility Setback Requirements
City of Casa Grande — Technical Memorandum No. 4 — Small Wastewater
Treatment Plant Design and Construction Guidelines

Sewage Treatment Facility No Noise, Odor, or Full Noise, Odor, and
Design Flow Aesthetic Controls Aesthetic Controls
(gpd) (feet) (feet)
24,000 to less than 100,000 350 50
100,000 to less than 500,000 500 100

Source: Arizona Administrative Code (A.A.C.) R18-9-B201
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All small wastewater treatment plants in Casa Grande shall be "good neighbors," meaning
that all plants shall be provided with odor and noise control, as defined further in

Sections 3.6 and 3.7, respectively. All property owners whose property is adjacent to the
proposed plant site shall be fully informed about the plant. The plant site plan shall be
submitted to the City of Casa Grande for review and approval as part of the Design Report
submittal.

3.4.1 Site Access and Security

The requirement for access for the small wastewater treatment plant site includes adequate
access for operations and maintenance vehicles to the site from public roads and within the
site to the process tanks and buildings.

Access roads to a site from public roads shall be a minimum 20-foot wide road paved with
asphalt per City standards. Where possible, access shall be from a main road and not a
side street in a subdivision. Two entrances from separate roads to the site shall be
provided, where practical.

Access within a site shall be 20-foot wide roads paved with asphalt per City standards. The
plant roadway system shall be laid out to provide access for large trucks to all treatment
facilities for plant operation and maintenance. The minimum turning radius for plant roads
shall be 40 feet. Where equipment maintenance requires the use of truck-mounted or
portable hoists, space must be sufficiently allocated for this equipment.

Secured access to the plant site shall be provided, in the form of either full perimeter
fencing or block walls, with lockable gates. Signs shall be posted identifying the site as a
wastewater treatment plant and forbidding trespassing. The potential for vandalism at a
given site shall be discussed with the City, and appropriate security measures designed
and constructed. All exterior doors shall be of metal construction, and all glass shall be
tempered. Exterior locks shall be of the mortise type. A single key shall operate all locks.

The plant access shall be reviewed with the City of Casa Grande Fire Department to verify
that the requirements for fire protection have been met.

Access within the plant shall be provided for general operation and maintenance of all
equipment as follows:

. A minimum of 3 feet clearance space around all process equipment.

. A minimum of 3 feet clearance in front of electrical panels.

. A minimum of 3 feet clearance in back of control panels.

. Walkways 4 feet wide shall be provided around all process tanks.
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3.4.2 Aesthetics

In addition to the odor and noise control requirements per Sections 3.6 and 3.7,
respectively, the site and the facility shall be designed to be compatible with the
environment of the surrounding area, while presenting an image of being unobtrusive and
aesthetically pleasing. The following shall be considered:

. Use low water plantings for landscaping. Landscape plans that will act and visually
shield the plant process tanks are encouraged.

° Use materials that are the same as, or compatible with, neighboring structures.

. Roofs and/or tops of structures shall be as free of visible mechanical equipment as
possible.

. Use site lighting per the City's standards.

o In general, materials of construction shall be corrosion resistant and require a
minimum amount of maintenance.

3.4.3 Location of Facilities Relative to Future Connections

The future use of the site will be contingent upon a number of factors, including growth of
the development and surrounding area, and coordination with the City's Wastewater and
Reclaimed Water Master Plan. It is assumed that the small wastewater treatment plant site
may ultimately be a pump station or gravity connection linked to the City's collection
system. As such, the required location and orientation of some facilities on the site will be
dependent on the overall site location within the City's planning area, and will require
coordination and final approval by the City.

3.4.4 Plant Redundancy and Contingency Options

Since the need for small wastewater treatment plant construction is contingent on the lack
of nearby City wastewater collection or treatment facilities at the time the small plant is
needed, plant bypass capability will not be available. Therefore, sufficient plant redundancy
will be required.

Plant redundancy shall be achieved by providing multiple treatment trains and standby
equipment as identified in Section 3.5 herein. Sufficient spare parts shall be provided in the
initial plant construction to repair or replace any piece of critical process equipment within
24 hours.

If there is a major interruption in the treatment process and wastewater is not treated or
only partially treated, the contingent procedures may involve emergency basin storage and
pump-back facilities, and possibly the use of tanker trucks to collect and transport flows to
the nearest wastewater treatment facility until the major interruption is mitigated. All
contingency options must be addressed in the Design Report submittal for the City's review
and approval.
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3.4.5 Flood Control

The flood potential of the site shall be addressed in the Design Report submittal. If the site
is subject to potential flooding, flood protection for structures and equipment shall be
provided in the form of berms, dikes, or floodwalls. The flood protection shall be designed to
allow plant operation to continue during a 25-year flood, and to protect the facilities from
damage during a 100-year flood. Access to the site and the protected facilities shall be
maintained under these flood conditions.

3.4.6 Storm Water Management

All storm water from the plant site shall be retained on-site. The site shall be graded such
that surface water does not drain into the plant collection system or the process tankage.

3.5 Acceptable Treatment Processes and Equipment

The City of Casa Grande has identified the following acceptable processes to be utilized for
all proposed small wastewater treatment plants. The plants should only use standard
treatment processes and proven technologies, and (at a minimum) should contain the
following components:

. Influent pumping

° Screening facilities

. Biological secondary treatment (capable of nutrient removal)

. Secondary clarification

. Tertiary filtration

o Disinfection

. Effluent pumping

. Reclaimed water storage

. Solids processing and disposal

A process flow diagram of the acceptable treatment plant processes is shown in Figure 1. It
is recognized that some small wastewater treatment plants proposed to the City may be of

the "package plant" type. Package plants shall be determined acceptable if they meet the
design guidelines herein as well as the experience requirements set forth in Section 3.13.2.

351 Influent Pumping

Influent pumping shall be designed with submersible-type sewage pumps, possibly placed
in a wet well or manhole located on the plant site, and supplied with lift-out rails to allow
pump removal without entering the wet well. The firm capacity should be sized by the peak
hourly design flow and controlled by the wet well (or manhole) level. Online standby
capacity should be provided with at least one (1) standby pump of the largest size installed.
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3.5.2 Screening Facilities

Mechanical screening shall be required prior to the secondary treatment process in order to
protect the downstream processes and equipment. Acceptable screens should have a
maximum opening size of 0.25 inches. Either one unit with a bypass channel, or two units
without bypass, shall be installed. Integral washing and compacting of screenings is also
required.

The firm capacity of the screening units and channels should be sized by the peak hourly
design flow and controlled by the differential level across the screen(s). Due to the
corrosive nature of raw wastewater, the screens should be made out of a sufficiently
resistant material (typically Type 316 stainless steel).

Arrangements should be made for the screenings to be conveyed and stored in a closed
bin, or alternately an open bin in an area that is mechanically ventilated with the exhaust air
treated in an odor control system. All screenings shall be transported off-site to a disposal
site acceptable to the City.

3.5.3 Biological Secondary Treatment

The most energy consuming, operator attention-intensive, and costly component of the
small wastewater treatment plant is the biological treatment. This process shall be easy to
operate, produce a good quality effluent, provide tankage of sufficient capacity to absorb
shock loadings, and produce a stabilized sludge for disposal. In order to meet the total
nitrogen effluent limits, a nitrification-denitrification process shall be required. Acceptable
biological treatment processes shall be of extended aeration or oxidation ditch-type only, as
described in the following.

3.5.3.1 Extended Aeration Process

The extended aeration process is a modification of the activated sludge process, which
removes biodegradable organic wastes under aerobic conditions. Oxygen required to
sustain the aerobic biological process may be supplied mechanically or by diffused
aeration. Mixing is also provided by either aeration or mechanical means to maintain the
microbial organisms in contact with the dissolved organics. By controlling the pH, the
biological processes can be optimized as essential nutrients facilitate growth and ensuing
degradation of unwanted components.

3.5.3.2 Oxidation Ditches

An oxidation ditch, a modified form of the activated sludge process, is an aerated, long-
term, complete mix process. Typical oxidation ditch treatment systems consist of a single or
multi-channel configuration within a ring, oval or horseshoe-shaped basin. Aerators and/or
mixers provide air and circulation and promote oxygen transfer in the oxidation ditch.
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Oxidation ditches tend to operate in an extended aeration mode consisting of long hydraulic
and solids retention times that allow more organic matter to break down biologically.

3.5.3.3 Typical Design Parameters

Table 4.4 lists some typical design parameters for the two acceptable biological treatment
processes - extended aeration and oxidation ditches.

Table 4.4  Typical Design Parameters for Biological Treatment Processes
Small Wastewater Treatment Plant Design and Construction Guidelines
City of Casa Grande, Arizona

Extended Oxidation

Wastewater Characteristic Aeration Ditch
BODs loading (Ib BODs / Ib MLVSS) 0.05-0.15 0.05-0.30
Oxygen required, avg. at 20°C (Ib / Ib BODs applied) 2-3 2-3
Oxygen required, peak at 20°C (value x avg. flow) 15-20 15-20
MLSS (mg/L) 3,000 - 6,000 3,000 - 6,000
Detention Time (hours) 18 - 36 18 - 36
Volumetric loading (Ib BODs / day / 1,000 ft°) 10- 25 5-30

Prior to introducing the influent wastewater into the aeration tank(s), the wastewater shall
be mixed with the return activated sludge (RAS) in a separate tank or compartment
designed to maintain anoxic conditions. This separate tank or compartment shall be mixed,
and shall have a minimum detention time of 30 minutes. This tank is intended to discourage
the growth of filamentous organisms due to the high F/M ratio, as well as provide a zone for
denitrification of the nitrates in the RAS stream, which will release alkalinity necessary for
nitrification in the aeration tank.

The firm capacity of the biological secondary treatment process should be sized by the
maximum month design flow. It is recommended that two (2) basins be provided, either in
separate tanks or integrally combined in a single tank with sufficient separation, and each
sized to handle a minimum of 50 percent of the maximum month design flow. All basins
shall be sized with sufficient freeboard to hydraulically accommodate the peak hour design
flow without overtopping the basin (or tank) walls.

354 Secondary Clarification

Following the biological secondary treatment process, the mixed liquor then flows to a
secondary clarifier. Secondary clarification is necessary to separate microorganisms for
wasting and/or recycling, and to prepare the biologically treated wastewater for tertiary
filtration. A tank set in a quiescent mode is enough to allow solids to settle out into a sludge
form that can either be wasted or recycled to a separate treatment unit. The secondary
clarifier shall be either circular or rectangular if integral to the aeration tankage. All clarifiers
provided as separate basins shall be circular.
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A circular secondary clarifier shall have center feed, peripheral weir, and mechanical sludge
collector. The circular mechanism shall be either bridge-supported or center-supported. The
mechanism shall be capable of withstanding twice the maximum operating torque without
buckling or bending structural members. An overload device shall be provided to alarm and
to trip out the mechanism at high torque.

A rectangular secondary clarifier shall be of the flow-through type with sludge collected at
the influent end of the tank. The rectangular mechanism shall be non-metallic chain-and-
flight type. Baffles shall be provided in front of the inlet gates to help disperse the inlet flow.

The secondary clarifier shall also include provisions for surface skimming of scum.
Provisions shall be made for the collected scum to either be returned to the aeration tanks,
or collected in a sump for off-site disposal by vacuum-assisted tanker trucks.

The firm capacity of the secondary clarifier(s) should be sized by the maximum month
design flow. A minimum of two (2) basins, either in separate tanks or integrally combined in
a single tank with sufficient separation and each sized to handle a minimum of 50 percent
of the maximum month design flow, shall be required. If more than two (2) aeration tanks
are provided, a like number of secondary clarifiers shall also be provided. Each basin shall
be sized with sufficient freeboard to hydraulically accommodate the peak hour design flow
without overtopping the basin (or tank) walls.

Table 4.5 lists the acceptable design parameters for secondary clarifiers. The applicable
surface and weir loading rates depend on the quality of the raw wastewater and efficiency
of the biological treatment.

Table 4.5  Typical Design Parameters for Secondary Clarifiers
Small Wastewater Treatment Plant Design and Construction Guidelines
City of Casa Grande, Arizona

Parameter Design Criteria

Surface Overflow Rate (gpd / ft%)

Average 400 - 800

Peak 1,000 - 1,600
Weir Loading Rate (gpd / ft) 8,000 - 15,000
Hydraulic Retention Time (hours) >2.0
Solids Flux Loading (Ibs / day-ft?) 20 - 30
Minimum Side Water Depth (ft) 12

Sources: Design of Municipal Wastewater Treatment Plants, Manual of Practice No. 8 (MOP-8);
Engineering Bulletin No. 11, Arizona Department of Health Services, July 1978

A secondary sludge system shall also be provided to return (recycle) sludge to the aeration
tank and to waste excess sludge to aerated sludge storage tank(s). The return activated
sludge (RAS) and waste activated sludge (WAS) pumping system should be centrifugal type,
integral to the secondary clarification process. Firm capacity for the RAS and WAS pumps
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shall be 50 to 150 percent of the annual average daily design flow. Online standby capacity
should also be provided with at least one (1) standby pump of the largest size installed.

RAS flow should be metered and controlled by either a modulating valve or variable
frequency drive (VFD). Excess sludge shall also be metered, and shall be designed to be
wasted from the system either continuously or on a timed cycle.

355 Tertiary Filtration

Tertiary filtration shall be required to remove suspended solids (SS) and particulate BOD to
optimize the subsequent disinfection process. Acceptable filtration technologies include:

o Cloth media (disk) filter.
. Automatic traveling bridge filter.

. Continuous backwash filter.

The firm capacity of the tertiary filtration process should be sized by the peak day design
flow. A minimum of two (2) basins, either in separate tanks or integrally combined in a
single tank with sufficient separation and each sized to handle 100 percent of the peak day
design flow, shall be required. Each basin shall be sized with sufficient freeboard to
hydraulically accommodate the peak hour design flow without overtopping the basin (or
tank) walls. Each unit should have a maximum loading rate of 5 gpm/ft sized at peak day
flow with one (1) filter out of service. The suggested backwash rate is 15 gpm/ft?, with
backwash flows returned to the influent wet well (or manhole).

3.5.6 Disinfection

To meet the minimum Class B+ reclaimed water requirements for direct reuse, the effluent
must meet the following criteria, as stated in A.A.C. R18-11-306, unless more stringent
requirements are identified in the site-specific regulatory permits (i.e. Aquifer Protection
Permit authorized by the Arizona Department of Environmental Quality):

. The concentration of fecal coliform organisms in four (4) of the last seven (7) daily
reclaimed water samples shall be less than 200 colony forming units (cfu) per
100 mL.

. The single sample maximum concentration of fecal coliform organisms in a reclaimed
water sample shall be less than 800 cfu per 100 mL.

Should Class A+ reclaimed water requirements be desired or required, the effluent must

meet the following more stringent criteria:

. The concentration of fecal coliform organisms in four (4) of the last seven (7) daily
reclaimed water samples shall be non-detect.

. The median fecal coliform concentration of seven (7) consecutive reclaimed water
samples shall be less than 2.2 cfu per 100 mL.
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° The single sample maximum concentration of fecal coliform organisms in a reclaimed
water sample shall be less than 23 cfu per 100 mL.

Therefore, whichever disinfection method is selected, it must have an efficiency high
enough to reliably meet the necessary requirements. Acceptable disinfection technologies
include:

o Ultraviolet (UV) radiation.

o Liquid sodium hypochlorite solution feed.

UV disinfection shall be of the open-channel, gravity type or of the closed-pipe, pressure
type. UV dosages shall be as recommended by the manufacturer, suitable for the peak

hourly design flow. A fully redundant standby train should also be provided in a separate
channel or pipe.

The use of liquid sodium hypochlorite for disinfection shall be acceptable based on a
dosage of 10 mg/L with a detention time of 15 minutes at peak hourly flow. Acceptable feed
system should consist of chemical storage tank, metering pumps, and appropriate
appurtenances. Online standby capacity should also be provided with at least one (1)
standby pump of the largest size installed. A minimum of 15 days of liquid hypochlorite
storage shall be provided.

Supplemental chlorination may also be required for the following functions:

o Odor control

o Algae control on tertiary filters

. Chlorination of return activated sludge (RAS) stream

. Chlorine addition to plant effluent for residual purposes

3.5.7 Effluent Pumping

The treated plant effluent shall be pumped either to a reclaimed water storage reservoir or
directly to applicable reuse sites. Effluent pumps shall be either submersible centrifugal or
vertical turbine type. Firm capacity should be sized by the peak hourly flow and controlled

by the effluent wet well level. Online standby capacity should be provided with at least one
(1) standby pump of the largest size installed.

3.5.8 Reclaimed Water Storage

Reclaimed water storage shall be sized to meet the needs for irrigation and reuse. A
minimum of five (5) days storage must be available at all times when irrigation is not
required. The five days of storage shall be based upon the plant annual average daily
design flow capacity.
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3.5.9 Solids Processing and Disposal

Wastewater solids are regulated by the Federal Sewage Sludge Regulations (40 CFR Part
503) and the Arizona Administrative Code (A.A.C.) Title 18, Chapter 9. The City has solids
handling facilities at the existing Casa Grande WRF consisting of gravity belt thickening and
aerobic digestion prior to off-site land application.

The characteristics of the sludge that is produced at the small wastewater treatment plants
are dependent on the type of biological treatment chosen. The plants should (at a
minimum) be equipped with aerated sludge storage tanks, possibly with upstream sludge
thickening to maximize storage capability. Final disposal of the plant sludge should be
reviewed and coordinated with the City. The sludge from the small plant may be periodically
transferred to the WRF for processing and subsequent land application, if determined
acceptable by the City. Otherwise, the sludge shall likely be hauled off-site and disposed of
in the City landfill.

The sludge storage tank should have a minimum capacity of ten (10) days storage for
waste solids based on the maximum month design flow. The sludge storage tank shall be
aerated with floor-mounted diffuser assemblies, and outfitted with covers and connected to
the odor control system.

Aeration to the sludge storage tanks shall be supplied by low-pressure fans (or blowers). A
minimum of two (2) fans shall be provided. Each fan shall be sized to provide a minimum of
75 percent of the maximum oxygen required.

3.6 Odor Control

As identified in Section 3.4 previously, odor control for the plant facilities shall be required.
Acceptable odor control technologies include a wet chemical scrubber, carbon adsorption
bed, or biologically active filter (biofilter). Required process units to be covered and/or
enclosed and vented to the odor control system shall include (at a minimum) the influent
pumping (wet well), screenings facilities (channel and/or building), biological secondary
treatment basin(s), and sludge storage tank(s). Acceptable covers shall be lightweight
fiberglass or aluminum. Recommended mechanical ventilation rates sized for a minimum of
12 air changes per hour (ACH) for preliminary (influent pumping and screening) and sludge
storage facilities, and 6 ACH for the biological secondary treatment basin(s), shall be
provided for feed to the odor control system.

3.7 Noise Control

Emergency generators, pumps, blowers, and aerators are all potential sources of noise at a
wastewater treatment plant. In addition to the control of noise within the equipment itself,
including silencers and vibration dampening, the enclosure of equipment and the use of
sound absorbing material placed on walls and ceilings adjacent to noise producing
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equipment is the best method to reduce and contain noise levels. The use of sound seal
gaskets on exterior doors shall also aid in containing noise.

As a minimum requirement, noise control should be provided to allow no more than 45 dBA
at the plant boundary. Refer to Table 4.3 shown previously for setback requirements.

3.8 Utility and Standby Power

All capital costs associated with providing adequate power to the small wastewater
treatment plant shall be the responsibility of the developer, who shall coordinate with the
local power utility to verify adequate facilities are available. The electrical distribution
system shall be designed with the following factors taken into consideration:

o Load determination
o Load demand
. Load diversity
. Reliability of power

. Service voltage
. Distribution and utilization voltage levels

. Short circuit capacity

. Flexibility
. Expansion
. Safety

In general, distribution equipment, motor control centers and motors shall be protected from
moisture and liquids. Explosion-proof equipment shall be used in hazardous areas.

. Transformers: Transformers shall be designed to step the incoming utility voltage
down to the plant operating voltage. Transformers shall be liquid filled, oil insulated
type designed for outdoor installations. It is anticipated that most small plants will
operate on 480 volt, 3-phase, 60-Hz power supply.

. Motor Control Centers: Motor control centers shall be rated NEMA 12 for indoor
installations and NEMA 4 for outdoor installations.

° Motors: Motors shall be protected on all three phases against overload and short
circuit. Large motors shall have low voltage and ground fault protection. Motors shall
have a minimum service factor of 1.15 or a nameplate 15 percent greater than
required maximum brake horsepower.

. Conduits: Underground duct banks shall be plastic conduits encased in concrete.
Conduit exposed within buildings or outdoor structures may be rigid heavy wall
aluminum. For corrosive areas, conduits shall be rigid steel with PVC coating.
Minimum conduit size shall be 3/4-inch diameter.
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Standby power shall also be required for the plant site, including either a second source
from the local utility provider (if available) or an on-site diesel engine driven generator unit,
both to include means of automatic transfer if the primary power utility source should fail.
The standby source shall be sized sufficiently to operate pump and process equipment
necessary to adequately maintain the treatment of wastewater and required effluent quality,
including the effluent disinfection system. Standby power shall also be provided for critical
ventilation, lighting, and plant instrumentation.

Power shall be supplied to the critical load through a transfer switch upon a power failure.
The transfer switch shall automatically transfer from the normal source to the standby
source. Vital loads shall be arranged so that either source can operate the required critical
equipment.

If an on-site diesel engine driven generator is used for standby service, a minimum of 24
hours of diesel fuel storage shall be provided.

If a second utility source is used for standby service, a double-ended switchgear or motor
control center arrangement shall be provided. A second utility source shall either be a
separate feeder from a separate substation, or a loop feeder on separate transformers from
a common substation.

3.9 Instrumentation, Controls and Alarm Telemetry

Plant controls shall be designed such that the plant can be operated unattended and
automatically. Equipment controls shall be at the central control panel and locally at the
devices. Automatic control systems shall be provided with manual overrides. Alarms and
annunciators shall be provided to indicate equipment malfunctions. Fail-safe controls shall
be used where possible. A single failure shall not disable both the control system and the
alarm system. Backup controls and instrumentation shall be used for vital components or
occurrence that might result in damage in equipment.

Equipment controls shall be designed to restart equipment automatically in the event of a
power failure. Timers shall be utilized to stagger the starting times for equipment.

Start-lockout-stop (SLOS) pushbuttons and power disconnect switches shall be installed
locally at each device, to allow a positive lockout of equipment for maintenance and relieve
the danger of equipment starting automatically during maintenance.

Instrumentation shall be provided for process monitoring and control. A control panel shall
be provided to allow for central monitoring control and alarm annunciation at the plant.
Instrumentation shall be provided to monitor and record the following process parameters,
using the instruments types listed in Table 4.6.

August 2006 4-17

H:\Client\CasaGrande_PHXW\7164A00\Rpt\Summary Report\Final\Appendices\No_4_Text.doc



Table 4.6 Parameters Measured and Suggested Instruments
Small Wastewater Treatment Plant Design and Construction Guidelines
City of Casa Grande, Arizona

Parameter Instrument
Plant Influent Flow Magnetic Flowmeter
Return Activated Sludge (RAS) Flow Magnetic Flowmeter
Waste Activated Sludge (WAS) Flow Magnetic Flowmeter
Aeration Tank Dissolved Oxygen Concentration® Dissolved Oxygen (DO) Meter
Effluent Turbidity® Nephelometer
Plant Effluent Flow and Totalized Water Production Magnetic Flowmeter
Equipment Running Time Elapsed Time Meter
Effluent Water pH® pH Meter

(1) Hand-held portable instrument may be substituted for permanently mounted equipment with City
of Casa Grande approval.

(2) Turbidity monitoring will only be required if Class A+ reclaimed water is being produced.

Monitored process parameters shall be continuously recorded, using strip chart recorders
or alternate means (digital recording is preferred).

Plant influent, aeration tank effluent, and plant effluent shall be continuously sampled by an
automatic composite refrigerated sampler. The sampler shall be operated either manually,
by a timer, or paced on plant influent flow.

A central panel shall be provided which shall include an alarm annunciator for all alarms. In
general, the following parameters shall be alarmed at the plant:

. All Equipment Failures

° High Liquid Level - Influent and Effluent Pump Stations

. Low Aeration Tank Dissolved Oxygen (if permanently-mounted instrument is
provided)

° High Effluent Turbidity (if Class A+ reclaimed water is being provided)

° Ultraviolet Bulb Failure (if UV is provided for disinfection)

. Low Storage Tank Liquid Level (if hypochlorite is provided for disinfection)

The small wastewater treatment plants will normally be unmanned. Therefore, a telemetry
system shall also be provided to transmit selected alarms to the City's existing water

reclamation facility or another location as chosen by the City. The following alarms shall be
transmitted:

. Process Equipment Failure (pumps, aerator and/or blower, clarifier mechanism, filter
backwash mechanism, or disinfection units)

. Plant Power Failure
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3.10 Utilities, Process Piping and Yard Piping

The following utilities are to be made available at all small wastewater treatment plant sites:

o Potable water
. Non-potable water (using disinfected plant effluent)
. High-pressure air (if necessary)

. Telephone service

. Fire protection

Process piping shall be of high quality, heavy-duty construction. All process piping that
carries water, wastewater, reclaimed water, screenings, sludge, air, or scum shall be of
polyvinyl chloride (PVC), ductile iron, or steel construction, as suitable for the intended
service. If required, pipelines carrying hypochlorite solution shall be chlorinated polyvinyl
chloride (CPVC) material. Ductile iron and steel pipelines shall meet the requirements of the
American Water Works Association (AWWA) or the American National Standards Institute
(ANSI) standards. PVC and CPVC pipelines shall meet the requirements of AWWA and
ASTM standards. Flow velocities shall range from two (2) to six (6) feet per second (fps).

Any piping designed for fluids containing solids shall include the following:

. Minimum diameter of six (6) inches.

° Minimize number of fittings.

. Use long-radius bends.

. Provide quick breakdown (i.e. Victaulic type) fittings in appropriate locations.

. Provisions for cleaning by rodding, steaming, or pigging, including the appropriate

use fittings, valves, and blind flanges.

All piping shall be color-coded. Exposed piping shall have identification markers indicating
contents and direction of flow. All non-potable water hose bibs shall be clearly marked
"Non-Potable Water - Do Not Drink." Visible electrical conduit shall have markers identifying
the contents.

Process piping at all pumps shall include suction and discharge couplings and isolation
valves to isolate the pump from the piping system, as well as suction and discharge
pressure gauges.

3.11 Valves

Valves shall be constructed of non-corroding materials. Valves shall be designed to operate
at the test pressures of the pipelines in which they are installed. Valves in pipelines carrying
sludge, screenings, or scum shall be of eccentric plug valves, diaphragm valves, or ball
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valves. The use of gate, butterfly, or globe valves for this service is unacceptable. Plug
valves shall have a minimum port opening of 80 percent. Valve seats shall be nickel.

Butterfly valves are acceptable for use in pipelines carrying clean water or air. Butterfly
valves shall be designed in conformance with AWWA C504. Valve seat material shall be
selected specifically for the intended service.

All valves shall be equipped with operators. Manual operators shall have a maximum pull to
operate the valve of 40 pounds. Valves seven (7) feet or more above an operating floor
shall have chain wheel operators.

Where a valve that requires regular operation is not readily accessible, consideration shall
be given to providing a motor operator for the valve.

3.12 Applicable Codes and Standards

The detailed design of the small wastewater treatment plants shall meet the requirements of
the City's applicable codes and standards. The City of Casa Grande has adopted by
ordinance the International Building Code, Uniform Fire and Mechanical Codes, and National
Electrical Code. As these codes are updated, the City periodically will adopt the updated
codes. The City will provide a list of the applicable editions of these codes upon request.

3.13 Construction Requirements

Construction of the small wastewater treatment plant shall be in conformance with the
approved plans and specifications.

3.13.1 Project Contractor

The small wastewater treatment plant must be constructed by an experienced, licensed,
and bonded Contractor.

3.13.2 Acceptable Manufacturer Requirements

The manufacturer/designer of the small wastewater treatment plant must demonstrate
successful implementation of existing plants of similar size and operating characteristics to
the proposed project. For confirmation that the manufacturer/designer has a well-
established record of accomplishment, the Design Report submittal should include
reference contact information for at least five (5) operating plants of similar size, each with
an operating history of a minimum of one (1) year. In addition, the manufacturer/designer
shall provide a summary of operating records for each reference plant demonstrating
compliance with applicable regulatory requirements. The submittal should include a copy of
regulatory requirements for each plant, such as federal, state, county and/or municipal
provisions, and local contacts for the local/state regulatory agency.
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3.13.3 Local Facilities and Support

The manufacturer must have local representation to attend to the City's needs with regards
to design, construction, start-up, and operation. The local contact should have all available
means of contact, including electronic mail, telephone, and facsimile access.

3.13.4 Equipment Installation Oversight

Equipment installation shall be supervised by a qualified representative of the
manufacturer. The manufacturer's representative shall supervise all field performance tests
and checkouts.

3.13.5 Training

A comprehensive training program shall be provided to train City personnel in the operation
and maintenance of the small plant. Training in the overall plant operation shall be given by
the plant Design Engineer. Training in equipment operation and maintenance shall be given
by the specific equipment manufacturers.

3.14 Submittal Requirements
The following engineering documents shall be submitted to the City for review and
approval:

° Design Report: This report must be complete and address all of the requirements and
stipulations as described previously in these guidelines.

. Preliminary Design Drawings and Specifications: Submitted when final design is
approximately 50 percent complete.

. Final Design Drawings and Specifications.

The Design Report shall include applicable geotechnical, structural, mechanical, and
electrical design criteria and requirements. A site-specific soils investigation shall be
required, with adequate soils information obtained to provide applicable design and
construction data. The structural basis of design shall include a description of all structures,
loads, soils investigations, design assumptions, and materials specifications. All design
calculations, reports, plans and specifications shall be signed and sealed by a Professional
Engineer licensed in the State of Arizona.

The City will review all submitted documents. Any question or comments shall be resolved
to the City's satisfaction prior to the City issuing of a permit for construction of said facilities.

3.15 Operations and Maintenance Manual

A comprehensive O&M Manual shall be prepared for submittal to the City post-construction
and pre-startup. The O&M Manual shall be complete and meet the requirements of A.A.C.
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Title 18, Chapter 9. A total of five (5) copies of the O&M Manual shall be prepared and
turned over to the City.

3.16 Spare Parts

Spare parts shall be provided for all equipment. Spare parts shall be selected to meet the
normal requirements of equipment operation and maintenance and to allow emergency
repairs without excessive downtime. Spare parts shall be delivered securely wrapped or
boxed, indexed and tagged with complete information for use and re-ordering. The required
spare parts and tools, based on manufacturer requirements, shall be delivered to the site. A
complete inventory shall be given to the City.

As noted in Section 3.4.4 previously, sufficient spare parts shall be provided, in accordance
with manufacturer's recommendations, to repair or replace any critical process equipment
within 24 hours.

3.17 Applicable Permits

The developer shall be responsible for the development, preparation, and submittal of all
pertinent permit applications as listed in Table 4.7.

Table 4.7 Permits Required for Small Plants
Small Wastewater Treatment Plant Design and Construction Guidelines

City of Casa Grande, Arizona

Responsible Agency Permit / Approval
Arizona Department of Environmental Quality (ADEQ) Aquifer Protection Permit (APP)
Pinal County Air Quality Permit
Central Arizona Association of Governments (CAAG) 208 Approval
City of Casa Grande® Any relevant building permits, etc.

(1) City will provide an overall "Approval to Construct" permit as part of their review process.

3.18 Insurance Requirements

Insurance shall be provided and shall remain in force from the start of construction until
plant acceptance by the City. The following minimum insurance coverages shall be
provided:

° Workers Compensation: Coverage as required by the State of Arizona
. Employer's Liability: $1,000,000 each occurrence

° Comprehensive Automobile Liability Insurance: $1,000,000 combined single limit for
each occurrence

. Commercial General Liability Insurance: $1,000,000 combined single limit for each
occurrence (and general aggregate)

August 2006 4-22

H:\Client\CasaGrande_PHXW\7164A00\Rpt\Summary Report\Final\Appendices\No_4_Text.doc




° Umbrella Liability Insurance: $2,000,000 combined single limit for each occurrence
(and general aggregate)

. Property (Builder's Risk) Insurance: Full replacement cost

. Design Errors and Omissions Insurance: $1,000,000 minimum

The City of Casa Grande shall be named as additional insured on all insurance policies.

3.19 Warranties and Guarantees

All warranties for equipment shall be transferred to the City upon acceptance of the plant.
Warranties for equipment shall be for a minimum of one (1) year from the date of
acceptance.

A one (1) year guarantee against defective workmanship and materials for the entire facility
shall be provided to the City from the date of acceptance. The guarantee shall be as
described in Section 108 of the MAG Standard Specifications.

In addition, the treatment process manufacturer shall be available for one (1) year after start
up of the small plant to assist in process-related issues.

3.20 Plant Acceptance by City

Prior to the acceptance of the small wastewater treatment plant by the City, the following
conditions must be met.

3.20.1 Completion of Construction

All construction activities shall be completed. A final inspection by the City (or City-
appointed representative) will be performed to confirm that the final facility is in
conformance with the approved Plans and Specifications, as well as any additional
requirements by ADEQ and/or Pinal County.

3.20.2 Egquipment Performance Test

All equipment shall be tested to indicate that it will operate as specified and that all controls
are functioning (including overloads and alarms). A copy of any Field Test Reports
performed during construction shall be available during the equipment performance tests.

3.20.3 Plant Performance Test

It shall be demonstrated for a period of three (3) months that the plant is capable of
producing an effluent that meets the specified standards. The plant operation and
maintenance shall be performed by the developer or manufacturer during this time. Plant
operating records shall be submitted to the City on a weekly basis. A representative of the
City may be periodically on site during this time to observe the performance of the plant.
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3.20.4 Resolution of All Disputes, Claims and Legal Actions

The City will take over the plant when the title is clear. A waiver of all liens from the
Contractor and his subcontractor(s) and supplier(s) shall be provided. Any legal actions or
claims that are outstanding that might affect the City shall be resolved prior to acceptance.

3.20.5 Transfer of Documents

The following sets of documents shall be transferred to the City:
. Five (5) sets of record drawings and specifications.

. One (1) reproducible set of record drawings on Mylar.

. Five (5) copies of the completed O&M Manual.

. Five (5) copies of the approved shop drawings.

° Two (2) sets of all construction meeting notes.

. Two (2) sets of all equipment and material tests.

4.0 GENERAL COLLECTION SYSTEM DESIGN AND
CONSTRUCTION GUIDELINES

The City of Casa Grande utilizes the Arizona Administrative Code (A.A.C.), R18-9-E301 for
the design and construction guidelines for sewage collection systems, including gravity
sewers, manholes, lift stations, and force mains. The R18-9-E301 requirements (as
provided in Attachment A herein) also reference the "Uniform Standard Specifications for
Public Works Construction" as published by the Maricopa Association of Governments
(MAG). The code and associated MAG specifications cover standards for depth, sizes,
slopes and grades, materials of construction, and other requirements. Specific
modifications adopted by the City of Casa Grande include:

. 3 feet 0 inch minimum cover to top of pipe
o 500 feet maximum spacing between manholes

Requirements for construction, submittals, insurance, warranties and guarantees, and
transfer of documents shall be in accordance with Section 3.0 herein.
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Attachment A

SEWAGE COLLECTION SYSTEM REQUIREMENTS
(A.A.C. R18-9-E301)
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PART E. TYPE 4 GENERAL PERMITS

R18-9-E301. 4.01 General Permit: Sewage Collection Systems

A

A 4.01 General Permit allows a new sewage collection system or an expansion of an existing sewage collection
system involving new construction.
1. Asewer collection system includes all sewer lines and associated structures, devices, and appurtenances that:
a  Are owned or controlled by a public or private sewer utility extending from the treatment works to the
upstream points in the system where private owners assume ownership or control; or
b Serve multiple private users from the upstream points where the individual users assume ownership or
control to the downstream point where the sewer delivers wastewater to a sewage collection system
owned or controlled by a public or private sewer utility, or to a sewage treatment facility.
2. A sewer collection system repair is not an expansion of the system that requires a Notice of Intent to
Discharge. Repairs include work performed in response to deterioration of existing structures, devices, and
appurtenances with the intent to maintain or restore the system to its original operational characteristics.

Performance. An applicant shall design, construct, and operate a sewage collection system so that it:

1. Provides adequate wastewater flow capacity for the planned service;

2. Minimizes sedimentation, blockage, and erosion through maintenance of proper flow velocities throughout
the system;

3. Prevents sanitary sewer overflows through appropriate sizing, capacities, and inflow and infiltration
prevention measures throughout the system;

4.  Protects water quality through minimization of exfiltration losses from the system;

5. Provides for adequate inspection, maintenance, testing, visibility, and accessibility; and

6 Maintains system structural integrity.

Notice of Intent to Discharge. In addition to the Notice of Intent to Discharge requirements specified in R18-9-

A301(B), an applicant shall submit the following information:

1. A statement, signed by the owner or operator of the sewage treatment facility that treats or processes the

sewage from the proposed sewer collection system.

a  The owner or operator shall affirm that the additional volume of wastewater delivered to the facility by
the proposed sewer collection system will not cause any flow or effluent quality limits of the individual
permit for the facility to be exceeded.

b If the facility is classified as a groundwater protection permit facility under A.R.S. § 49-241.01(C), or if
no flow or effluent limits are applicable, the owner or operator shall affirm that the design flow of the
facility will not be exceeded.

2. If the proposed sewage collection system delivers wastewater to a downstream sewer collection system under

different ownership or control, a statement, signed by the owner or operator of the downstream sewer

collection system, affirming that the downstream system can maintain the performance required by
subsection (B) if it receives the increased flows associated with the new system or the expansion;

A general site plan showing the boundaries and key aspects of the project;

Construction quality drawings that provide overall details of the site and the engineered works comprising the

project including:

a  Relevant plans and profiles of sewer lines, force mains, manholes, and lift stations with sufficient detail
to allow Department verification of design and performance characteristics;

b Relevant cross sections showing construction details and elevations of key components of the sewer
collection system to allow Department verification of design and performance characteristics, including
the slope of each gravity sewer segment stated as a percentage; and

¢ Drainage features and controls, and erosion protection as applicable, for the components of the project.

5. Documentation of design flows for significant components of the sewage collection system and the basis for

calculating the design flows;

6.  Anoperation and maintenance plan if the project has a design flow of more than 10,000 gallons per day;

7. Drawings, reports, and other information that are clear, reproducible, and in a size and format specified by

the Department. The applicant may submit the drawings in a Department-approved electronic format; and

8.  Design documents, including plans, specifications, drawings, reports, and calculations that are signed and

sealed by an Arizona-registered professional engineer unless prohibited by law. The designer shall use good

engineering judgement following engineering standards of practice, and rely on appropriate engineering
methods, calculations, and guidance.

Hw
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D. Design Requirements.
1.  General Provisions. An applicant shall ensure that the design, installation, and testing of a new sewage
collection system or an expansion to an existing sewage collection system involving new construction
complies with the following rules. An applicant shall:

a

e

Base design flows for components of the system on unit flows specified in Table 1, Unit Daily Design

Flows. If documented by the applicant, the Department may accept lower unit flow values in the served

area due to significant use of low flow fixtures.

Use the "Uniform Standard Specifications for Public Works Construction,” referenced in this Section

and published by the Maricopa Association of Governments, revisions through 2000, or the "Pima

County Wastewater Management,” November 1994 Edition, as the applicable design and construction

criteria, unless the Department approved alternative design standards or specifications authorized by a

delegation agreement under A.R.S. § 49-107.

Use gravity sewer lines, if appropriate. The applicant shall design gravity sewer lines and all other sewer

collection system components, including force mains, manholes, lift stations, and appurtenant devices

and structures to accommodate maximum sewage flows as determined by the method specified in

subsections (D)(1)(c)(i) or (D)(1)(c)(ii) that yields the greatest calculated flow:

i.  Any point in a sewer main when flowing full can accommodate an average flow of 100 gallons per
capita per day for all populations upstream from that point, or

ii. Any point in a sewer collection system can accommodate a peak flow for all populations upstream
from that point as tabulated below:

Upstream Population 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

900 242

1000 2.38

1001 to 10,000 PF =(6.330 x p %%*!) + 1.094

10,001 t0 100,000  |PF = (6.177 x p *%**) +1.128
More than 100,000 |PF = (4.500 x p ™) + 0.945

PF = Peaking Factor
p = Upstream Population

Ensure the separation of sewage collection system components from drinking water distribution system
components under R18-4-502.

Request review and approval of an alternative to a design feature specified in this Section by following
the requirements of R18-9-A312(G).

2. Gravity sewer lines. An applicant shall:

a

b

August 2006

Ensure that any sewer line that runs between manholes, if not straight, is of constant horizontal curvature

with a radius of curvature not less than 200 feet;

Cover each sewer line with at least three feet of backfill meeting the requirements of subsection

(D)(2)(h)(i). The applicant shall:

i. Include at least one note specifying this requirement in construction plans;

ii. If site-specific limitations prevent three feet of earth cover, provide the maximum cover attainable,
and construct the sewer line of ductile iron pipe or other materials of equivalent or greater tensile
and compressive strength;

iii. If ductile iron pipe is not used, design and construct the sewer line pipe with restrained joints or an
equivalent feature; and

iv. Ensure that the design of the pipe and joints can withstand crushing or shearing from any expected
load. Construction plans shall note locations requiring these measures.
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If sewer lines cross floodways, place the lines at least two feet below the 100-year storm scour depth and
construct the lines using ductile iron pipe or pipe with equivalent tensile strength, compressive strength,
shear resistance, and scour protection. The applicant shall ensure that sewer lines constructed in this
manner extend at least 10 feet beyond the boundary of the 100-year storm scouring. Construction plans
shall note locations requiring these measures.

Ensure that each sewer line is eight inches in diameter or larger except:

i.  The first 400 feet of a dead end sewer line with no potential for extension may be six inches in
diameter if the design flow criteria specified in subsection (D)(1)(c) are met. If the line is ever
extended, the applicant seeking the extension shall replace the entire length with larger pipe to
accommodate the new design flow; or

ii. The sewer lines for a sewage collection system for a manufactured home, mobile home, or
recreational vehicle park are not less than four-inches in diameter for up to 20 units, five-inches in
diameter for 21 to 36 units, and six-inches in diameter for 37 to 60 units.

Design sewer lines with at least the minimum slope calculated from Manning's Formula using a

coefficient of roughness of 0.013 and a sewage velocity of two feet per second when flowing full.

i. An applicant may request a smaller minimum slope under R18-9-A312(G) if the smaller slope is
justified by a quarterly program of inspections, flushings, and cleanings.

ii. If a smaller minimum slope is requested, the slope shall not be less than 50% of that calculated
from Manning's formula using a coefficient of roughness of 0.013 and a sewage velocity of two
feet per second.

Design sewer lines to avoid a slope that creates a sewage velocity greater than 10 feet per second. The

applicant shall construct any sewer line carrying a flow with a normal velocity of greater than 10 feet per

second using ductile iron pipe or pipe with equivalent erosion resistance, and structurally reinforce the
receiving manhole or sewer main.

Design and install sewer lines, connections, and fittings with materials that meet or exceed

manufacturer's specifications not inconsistent with this Chapter to:

i.  Limit inflows, infiltration, and exfiltration;

ii. Resist corrosion in the project electrochemical environment;

iii. Withstand anticipated live and dead loads; and

iv. Provide internal erosion protection.

Indicate trenching and bedding details applicable for each pipe material and size in the design plans.

Sewer lines shall be placed in trenches and bedded following the specifications established in

subsections (D)(2)(h)(i) and (D)(2)(h)(ii). This material is incorporated by reference and does not

include any later amendments or editions of the incorporated matter. Copies of the incorporated material
are available for inspection at the Department of Environmental Quality and the Office of the Secretary
of State, or may be obtained from the Maricopa Association of Governments, 302 N. 1st Avenue, Suite

300, Phoenix, Arizona 85003, or from Pima County Wastewater Management, 201 N. Stone Avenue,

Tucson, Arizona 85701-1207.

i. "Trench Excavation, Backfilling, and Compaction" (Section 601), published in the "Uniform
Standard Specifications for Public Works Construction,” published by the Maricopa Association of
Governments, revisions through 2000; and

ii. "Rigid Pipe Bedding for Sanitary Sewers" (WWM 104), and "Flexible Pipe Bedding for Sanitary
Sewers" (WWM 105), published by Pima County Wastewater Management, revised November
1994,

Perform a deflection test of the total length of all sewer lines made of flexible materials to ensure that

the installation meets or exceeds the manufacturer's recommendations and record the results.

Test each segment of the sewer line for leakage using the applicable method below and record the

results:

i. "Standard Test Method for Installation of Acceptance of Plastic Gravity Sewer Lines Using Low-
Pressure Air" published by the American Society for Testing and Materials, (F 1417-92),
reapproved 1998;

ii. "Standard Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure Air Test Method"
published by the American Society for Testing and Materials, (C 924-89), reapproved 1997;

iii. "Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines" published by the
American Society for Testing and Materials, (C 828-98), approved March 10, 1998; or

iv. The material listed in subsections (D)(2)(j)(i), (D)(2)(j)(ii), and (D)(2)(j)(iii) is incorporated by
reference and does not include any later amendments or editions of the incorporated matter. Copies
of the incorporated material are available for inspection at the Department of Environmental
Quality and the Office of the Secretary of State, or may be obtained from the American Society for
Testing and Materials, 100 Barr Harbor Drive, Conshohocken, PA 19428-2959.

Test the total length of the sewer line for uniform slope by lamp lighting, remote camera or similar

method approved by the Department, and record the results.
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3. Manholes.

a

h

An applicant shall install manholes at all grade changes, all size changes, all alignment changes, all
sewer intersections, and at any location necessary to comply with the following spacing requirements:

Sewer Pipe Diameter (inches) Maximum Manhole Spacing (feet)

4 to less than 8 300
8 to less than 18 500
18 to less than 36 600
36 to less than 60 800

60 or greater 1300

The Department shall allow greater manhole spacing following the procedure provided in R18-9-
A312(G) if documentation is provided showing the operator possesses or has available specialized sewer
cleaning equipment suitable for the increased spacing.

The applicant shall ensure that manhole design is consistent with “Pre-cast Concrete Sewer Manhole"

(#420), "Offset Manhole for 8" - 30" Pipe" (#421), and "Brick Sewer Manhole and Cover Frame

Adjustment™ (#422), 1998, including revisions through 2000, published by the Maricopa Association of

Governments; and "Manholes and Appurtenant Items" (WWM 201 through WWM 211), Standard

Details for Public Improvements, 1994 Edition, published by Pima County Wastewater Management.

The material specified in subsection (D)(3)(c) is incorporated by reference and does not include any

later amendments or editions of the incorporated matter. Copies of the incorporated material are

available for inspection at the Department of Environmental Quality and the Office of the Secretary of

State, or may be obtained from the Maricopa Association of Governments, 302 N. 1st Avenue, Suite

300, Phoenix, Arizona 85003, or from Pima County Wastewater Management, 201 N. Stone Avenue,

Tucson, Arizona 85701-1207.

The applicant shall not locate manholes in areas subject to more than incidental runoff from rain falling

in the immediate vicinity unless the manhole cover assembly is designed to restrict or eliminate storm

water inflow.

The applicant shall test manholes using one of the following test protocols:

i.  Watertightness testing by filling the manhole with water. The applicant shall ensure that the drop in
water level does not exceed 0.001 of total manhole volume in one hour.

ii.  Air pressure testing using the "Standard Test Method for Concrete Sewer Manholes by Negative
Air Pressure (Vacuum) Test," published by the American Society for Testing and Materials, (C
1244-93), approved August 15, 1993. This material is incorporated by reference, does not include
any later amendments or editions of the incorporated matter, and is on file with the Office of the
Secretary of State. The material may be viewed at the Department of Environmental Quality, Water
Quality Division, or obtained from the American Society for Testing and Materials, 100 Barr
Harbor Drive, Conshohocken, PA 19428-2959.

The applicant shall perform manhole testing under subsection (D)(3)(f) after installation of the manhole

cone to verify watertightness of the manhole from the top of the cone down.

i.  Upon satisfactory test results, the applicant shall install the manhole ring and any spacers, complete
the joints, and seal the manhole to a watertight condition.

ii. If the manhole cone, spacers, and ring can be installed to final grade without disturbance or
adjustment by later construction, the applicant may perform the testing from the top of the manhole
ring on down.

The applicant shall locate a manhole to provide adequate visibility and vehicular maintenance

accessibility after the manhole has been built.

4.  Force mains. If it is impractical to install a gravity sewer line system, an applicant may install a force main if
it meets the following design, installation, and testing requirements. The applicant shall:

a

b
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Design force mains to maintain a minimum flow velocity of three feet per second and a maximum flow
velocity of seven feet per second.

Ensure that force mains have the appropriate valves and controls required to prevent drainback to the lift
station. If drainback is necessary during cold weather to prevent freezing, the control system may allow
manual or automatic drainback.

Incorporate air release valves or other appropriate components in force mains at all high points along the
line to eliminate air accumulation. If engineering calculations provided by the applicant demonstrate that
air will not accumulate in a given high point under typical flow conditions, the Department shall waive
the requirement for an air release valve.

Provide thrust blocks or restrained joints if needed to prevent excessive movement of the force main.
Construction plans shall show thrust block or restrained joint locations and details. The documentation
submitted to the Department for verification of the general permit shall include calculations and analysis
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of water hammer potential and surge control measures and shall be signed and sealed by an Arizona-

registered professional engineer.

e If a force main is proposed to discharge directly to a sewage treatment facility without entering a flow
equalization basin, include in the Notice of Intent to Discharge a statement from the owner or operator
of the sewage treatment facility that the design is acceptable.

f  Design a force main to withstand, and upon completion test the force main for leakage, at a pressure of
50 pounds per square inch or more above the design working pressure.

g  Supply flow to a force main using a lift station that meets the requirements of subsection (D)(5).

5. Lift stations. An applicant shall:

a  Secure a lift station to prevent tampering and affix on its exterior, or on the nearest vertical object if the
lift station is entirely below grade, at least one warning sign that includes the 24-hour emergency phone
number of the owner or operator of the collection system;

b Protect lift stations from physical damage from a 100-year flood event. Construction of a lift station is
prohibited in a floodway;

¢ Lift station wet well design. The applicant shall:

i.  Ensure that the minimum wet well volume in gallons shall be 1/4 of the product of the minimum
pump cycle time, in minutes, and the total pump capacity, in gallons per minute;

ii. Protect the wet well against corrosion to provide at least a 20-year design life;

iii. Ensure that wet well volume does not allow the sewage retention time to exceed 30 minutes unless
the sewage is aerated, chemicals are added to prevent or eliminate hydrogen sulfide formation, or
adequate ventilation is provided. Notwithstanding these measures, the applicant shall not allow the
septic condition of the sewage to adversely affect downstream collection systems or sewage
treatment facility performance;

iv. Ensure that excessively high or low levels of sewage in the wet well trigger an audible or visual
alarm at the wet well site and at the system control center; and

v. Ensure that a wet well designed to accommodate more than 5000 gallons per day has a horizontal
open cross-sectional area of at least 20 square feet.

d  Equip a lift station wet well with at least two pumps. The applicant shall ensure that:

i.  The pumps are capable of passing a 2.5-inch sphere or are grinder pumps;

ii. The lift station is capable of operating at design flow with any one pump out of service; and

iii. Piping, valves, and controls are arranged to allow independent operation of each pump.

e  Not use suction pumps if the sewage lift is more than 15 feet. The applicant shall ensure that other types
of pumps are self-priming and that pump water brake horsepower is at least 0.00025 times the product of
the required discharge, in gallons per minute, and the required total dynamic head, in feet;

f  For safety during operation and maintenance, design lift stations to conform with all applicable state and
federal confined space requirements; and

g For lift stations receiving an average flow of more than 10,000 gallons per day, include a standby power
source in the lift station design that may be put into service immediately and remain available for 24
hours per day.

E. Additional Verification of General Permit Conformance requirements. An applicant shall:
1. Supply a signed and sealed Engineer's Certificate of Completion, unless prohibited by law, in a format
approved by the Department that provides the following:

a  Confirmation that the project was completed in compliance with the requirements of this Chapter, as
described in the plans and specifications corresponding to the Provisional Verification of General Permit
Conformance issued by the Director, or with changes that are reflected in as-built plans submitted with
the Engineer's Certificate of Completion;

b As-built plans, if required, that are properly identified and numbered; and

¢ Confirmation of satisfactory test results from deflection, leakage, and uniform slope testing.

2. Provide any other relevant information required by the Department to determine that the facility conforms to
the terms of this general permit; and

3. If the project has a design flow of more than 10,000 gallons per day, provide a final operation and
maintenance plan that includes the 24-hour emergency number of the owner or operator of the system.

F. Operation and maintenance requirements.

1.  The permittee of a sewage collection system that includes a force main and lift station or that has a design
flow of more than 10,000 gallons per day shall maintain, and revise as needed, an operation and maintenance
plan for the system at the system control center.

2. The permittee shall ensure that the operation and maintenance plan is the basis for operation and continuing
maintenance of the sewer collection system.

Historical Note
New Section adopted by final rulemaking at 7 A.A.R. 235, effective January 1, 2001 (Supp. 00-4).
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