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EXECUTIVE SUMMARY
This audit of Wastewater Customer Rate Classification Review was initially on the Councilapproved FY 2012/13 Audit Plan as a contingency audit in the event that time was available
to perform the work. This in-progress audit was then included on the approved FY 2013/14
Audit Plan for completion.
This audit reviewed the process, analysis and documentation of the Water Resources
Division’s recently completed wastewater customer rate classification project. The Water
Resources staff inspected and analyzed the classification of more than 670 meters serving
multi-use commercial buildings based on their relative demand on the City’s wastewater
collection and treatment system.
Overall, the project resulted in wastewater rates increasing for the customers associated with
232 meters and decreasing for those associated with 57 meters, netting to an estimated
$257,000 increase in revenue for the current fiscal year. The higher rates primarily related to
meters with predominant food preparation uses that were not previously classified with the
Restaurant customer rate.
The grading process relied on 1983 state research on demand loading factors which may rate
certain commercial enterprises as higher demand than currently warranted. Limited testing
performed by a consultant during this project indicated a lower factor for food service
establishments, as did the results of a 2010 university study found by our research. Further,
the City’s pretreatment requirements for commercial enterprises, such as having wastewater
filtering systems, have been put in place since 1993. The Division is currently developing a
request for proposals for a Wastewater Cost-of-Service study and will be requesting that the
study include providing recent demand load data.
Certain process improvements can provide better assurance of completeness and accuracy of
the commercial enterprise inventory and transfer of data between City systems. Specifically,
including common fields in the inventory database that match to the tax and license system
and to the utility billing system will make future work more efficient. Requesting additional
types of businesses from the City’s tax and license system can help ensure all potentially
relevant businesses are included in the inventory database. As well, adding a final verification
step can ensure that all intended rate changes were successfully imported into the City’s
utility billing system.
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BACKGROUND
The Water Resources Division began its wastewater customer rate classification project in
April 2012 to verify the inventory of commercial meters and evaluate whether meters serving
multiple businesses were properly classified in the City’s utility billing system. The Division
determined it was monitoring more than 1,250 food service establishments within the City,
while the utility billing system only identified about 270 accounts as food service
establishments. Due to the significant discrepancy between the two systems, the Water
Resources Division began an on-site inventory to reassess commercial customer classifications.
WASTEWATER RATES AND BILLING
As of July 2013, the City has approximately 78,500 wastewater accounts; they are charged
rates varying from $2.60 to $4.60 per 1,000 gallons of average water consumption. The
wastewater rates are calculated to recover operation and maintenance, debt service, and
capital costs. The rates vary, as shown in Table 1, based on the customer classification’s
relative impact on the wastewater collection and treatment system. For example, residential
customers have lower impact on the system and are among the lowest rates, while food
service-related classifications are among the highest.

Table 1. Selected Wastewater Rates FY 2013/14

Rate Classification

Rate/1,000 gallons

Single Family Residential

$2.76

Multi-Family Residential

$2.76

Commercial without Dining

$2.70

Commercial with Dining

$3.07

Carwashes

$2.60

Commercial Laundries

$3.39

Restaurants & Bakeries

$4.60

SOURCE: excerpt from Resolution No. 9374, dated May 14, 2013.

Once the rate classification has been determined, the sewer billing is based on 90% of the
customer’s average water consumption during December, January and February of the prior
year.1
WASTEWATER TREATMENT SERVICES
The Water Resources Division’s Water Quality department monitors industrial discharge into
the City’s sewer system and periodically inspects commercial entities for compliance with

1

The customer’s base consumption, called the Seasonal Sewer Adjustment, is updated in July each year. This
average water consumption is in-building, excluding irrigation uses.
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City Code requirements.2 Because food service establishments (FSEs) send higher
concentrations of fats, oils and grease (FOG) into the wastewater system, the department’s
Pretreatment Group established a FOG Program. This program helps to control FOG levels in
the sewer system, which serves to minimize sanitary sewer overflows, odor release, and
repair, maintenance and replacement costs for sewer lines and equipment.
As part of a multi-city Sub-Regional Operating Group (SROG), Scottsdale shares in capital and
operating costs of the 91st Avenue Wastewater Treatment Plant (WWTP) and collection lines
that deliver the City’s sewage to the WWTP. Monthly, the City of Phoenix bills the SROG cities
for their sewer discharge and sewer sampling costs.3 Treatment charges are based in part on
the amount of total suspended solids (TSS) and FOG in each city’s wastewater. Therefore,
Scottsdale’s pretreatment compliance programs also help to minimize the City’s wastewater
treatment costs.
Pretreatment Requirements
Food service establishments (FSEs) and others that have the highest impact on the system are
required to install a filtering system to remove total suspended solids (TSS) and fats, oils and
grease (FOG) from their wastewater before releasing it into the City’s sanitary sewer lines.
There are two basic types of filtering, traps and interceptors.
Traps are typically smaller devices that may be installed inside the building, such as the one
shown in Figure 1. Internal baffles slow the flow of wastewater so that TSS and FOG
accumulate inside the trap while the water flows through to the sewer lines. This is
estimated to filter approximately 50% of TSS and FOG.

Figure 1. Grease Trap

SOURCE: www.plasticgreasetrap.com

2

Scottsdale Revised Code §49-93 Pretreatment, §49-95 Interceptors, and §31-167 subsections 1003.1.3.3 Pumping
and 1003.1.3.1 Maintenance Records.
3
For February through April 2013, discharge costs averaged about $380,000 per month and sampling costs
averaged about $6,800 per month.
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As illustrated in Figure 2, a more extensive interceptor system runs the wastewater through
an underground interceptor box, usually located just outside the commercial building. The
interceptor box retains most TSS and FOG, while the wastewater flows through into the City’s
sanitary sewer line located just off the property. Water Quality staff estimated that an
interceptor system can capture approximately 90% of the TSS and FOG, and is much more
effective than a trap system.

Figure 2. Interceptor System

SOURCE: Arizona FOG Group (http://azfog.org/documents/howgreaseinterceptorwork.pdf)

Although the City does not dictate the type of filtering system that must be provided, Water
Quality staff performs periodic inspections to monitor compliance with having a filter system
in place and maintaining it.4 Failure to clean interceptors and traps can result in sanitary
4

FSEs must pump interceptors at least every 90 days and clean out traps every 30 days, or more frequently if
needed. Interceptors/traps of 2,500 gallons or more must be inspected every 90 days and smaller ones every 6
months. After pumping or cleaning, the TSS and FOG cannot be disposed in the City’s storm or sanitary sewers.
The FSEs are required to keep interceptor/trap maintenance records.
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sewer overflows and hydrogen sulfide gas (odor) releases. Further, the gases from
interceptors and traps can result in the need for costly repairs, maintenance or replacement
of the City’s sewer lines. As well, the filtering system’s infrastructure gradually erodes from
continuous contact with FOG build-up, so regular cleaning may extend the useful life of the
customer’s interceptors or traps.
WASTEWATER CUSTOMER RATE CLASSIFICATION REVIEW
The Pretreatment group began the classification project by determining which of the 1,250
food service establishments in the Linko monitoring database were not similarly classified in
the City’s utility billing system.5 The Linko system was initially populated from the City’s tax
and license system based on certain identifying codes, so three sets of City data were used to
identify potential FSEs.6
For the next step of the process, Water Quality/Pretreatment inspectors began making site
visits to observe whether the FSEs had significant food preparation equipment, such as sinks
and fryers. Because different types of FSEs produce different levels of wastewater
concentrations, the inspectors further distinguished between Commercial with some food
preparation and full-service Restaurant. The on-site exercise particularly focused on multiuse commercial developments where businesses were not individually metered. For these, the
inspectors separately evaluated each commercial use within the development and then
determined the predominant use. Table 2 demonstrates the grading process used to calculate
the predominant use.

Table 2. Grading a Multi-use Commercial Meter
Score1

Concentration
Grade2

Bank

1

1.00

Commercial with dining

Sandwich shop

2

1.33

Restaurant

Full service Restaurant

3

7.33

Business Type

Example

Commercial without dining

Total

9.66
Less those with no food preparation

-1.00

Food Preparation

8.66

Percentage of Food Preparation

90%

1 – Water Resources staff assign a score to identify the type of business activity in relation to food
preparation and resulting wastewater system demand.
2 – This grade represents a comparative rating based on Chemical Oxygen Demand (COD) measures.
SOURCE: Water Resources Division draft summary of reclassification project.

The resulting food preparation percentage was then used to determine the predominant use
according to sewer classification criteria in City Code as shown in Table 3. Therefore, for the
5

Linko is the database software the Pretreatment group uses to house business information and inspection results.
In addition to data from the tax & license system, the Pretreatment group updates Linko with new businesses
observed during site visits.
6
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example commercial development in Table 2, the utility meter is assigned a Restaurant billing
code.

Table 3. Predominant Flow and Loadings Classifications
Commercial
Without Dining

Commercial
With Dining

Restaurant

0 - 25%

25 - 75%

75% - 100%

SOURCE: Scottsdale Revised Code Sec. 49-141(i), Predominant Flow and Loadings.

Due to the necessary on-site evaluations, the inventory and classification process took several
months. As of June 2013, 671 of the 844 inventoried customer meters had been evaluated. Of
those remaining, 96 single-purpose buildings, such as schools or hotels, were excluded from
this evaluation, and 77 buildings without current occupants are pending future evaluation.
Customer rate codes were revised for 289 meters, with 232 meters being assigned a higher
billing rate and 57 a lower rate. These customer rate classification changes are estimated to
result in net increased billings of approximately $257,000, about 1 percent of annual
Wastewater revenues. The new customer classification rates were applied beginning July 1,
2013, along with the Council-approved 4 percent rate increase that applied to all Scottsdale
sewer customers.
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OBJECTIVES, SCOPE, AND METHODOLOGY
The Wastewater Customer Rate Classification Review started as a contingency audit on the
fiscal year 2012/13 City Council-approved Audit Plan, and carried forward to the fiscal year
2013/14 Audit Plan for completion. The audit was proposed to review the accuracy of the
Water Resources Division’s internal review and redetermination of certain commercial
customers’ wastewater rate classifications.
To gain an understanding of the City’s wastewater rate classifications and associated
requirements, we reviewed:


Scottsdale Revised Code Chapter 49, Water, Sewers and Sewage Disposal and Chapter
31 Buildings and Building Regulations Section 1003 Interceptors and Separators.



Council Report Item 22 dated May 14, 2013, regarding FY 2013/14 rate and fee
adoption.



Scottsdale City Auditor Reports Water and Sewer Rates, Audit Report No. 1106, and
Utility Billing Services, Audit Report No. 1203.



Best Management Practices to Control Fats, Oils & Grease brochure published
February 2010 by Scottsdale Water Resources Division for commercial sewer
customers.



Understanding Laboratory Wastewater Test: I. Organics (BOD, COD, TOC, O&G), by
Dr. Brian Kiepper, published October 2010 by The University of Georgia Engineering
Outreach Service, Circular 992.

To understand the Water Resources Division’s process to re-evaluate wastewater meter
classifications, we interviewed the Enterprise Finance Manager, Water Quality Coordinator
and a Water Quality Specialist. Further, we accompanied water quality inspectors to food
service establishments to observe the interceptors and traps being used and the effect of
fats, oils, and grease on the City's sewer infrastructure. In addition, the Water Resources staff
demonstrated the Linko database used to track the Scottsdale businesses requiring
compliance inspections.
To review the wastewater customer rate reclassifications, we evaluated the:


Completeness and accuracy of data used to identify the applicable wastewater
customers.



Consistency of the type scores assigned to the reviewed businesses.



Accuracy of grading calculations for meters for multi-use buildings.



Methodology and accuracy of calculations used to estimate the financial impact of the
customer reclassifications.

Our audit found that the grading factors were developed from 1983 state research on demand
loading factors. These factors may be outdated based on limited testing by a Water Resources
project consultant as well as a 2010 university study that our research found. As well, certain
data process improvements can ease future maintenance efforts and help ensure results are
correctly applied.
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We conducted this audit in accordance with generally accepted government auditing
standards as required by Article III, Scottsdale Revised Code §2-117 et seq. Those standards
require that we plan and perform the audit to obtain sufficient, appropriate evidence to
provide a reasonable basis for our findings and conclusions based on our audit objectives. We
believe that the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives. Audit work took place during June and July 2013.
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FINDINGS AND ANALYSIS
1. The Concentration Grading scale used for Restaurants in this analysis may be high due
to dated research factors.
For the 2013 Wastewater Customer Rate Classification Project, the Water Resources staff
used certain measures from a 1983 Arizona Department of Health Services table to calculate
wastewater loading factors. These factors were then used to assign multi-use building meters
to a customer rate classification for billing purposes, as illustrated on pages 6 and 7 in Tables
2 and 3.
In commercial buildings, a single water meter may track the usage of multiple businesses,
particularly if the building or commercial complex has a single owner. A building or
commercial complex served by one water meter may have one business type, such as retail,
or a variety of retail, food service, or other types. In the latter case, the Water Resources
Division has to conduct more analysis to determine the appropriate customer classification for
the meter. This customer classification will determine the billing rate, which varies based on
its comparative demand placed on the City’s wastewater collection and treatment system.
After assessing a building’s multiple uses, the Water Resources Division uses a concentration
grading value of 1.00, 1.33 or 7.33 for the following broad categories: (1) Commercial without
Dining, (2) Commercial with Dining or (3) Restaurant. These values were calculated based on
the 1983 ADHS table, shown in part in Table 4.

Table 4. Selected Wastewater Concentration Grades.

Categories

Biochemical Oxygen
Demand (BOD)
Loading in mg/L

Chemical Oxygen
Demand (COD)
Loading in mg/L

Concentration
Grade1

Commercial without Dining

150

300

1.00

Commercial with Dining

200

400

1.33

Restaurants & Bakeries

1,100

2,200

7.33

Note: The ADHS table lists BOD values, which the Water Resources staff converted to COD values.

1 – The Concentration Grade is a comparative ratio using the 300 COD as the base.
SOURCE: Water Resources Division’s analysis and conversion of 1983 Arizona DHS table.

The concentration, or loading, grades of 1.00, 1.33 or 7.33 are used to calculate the
predominant building use, as shown in Table 2 on page 6. This result is used, as shown in
Table 3, to assign the meter’s customer classification and determine the wastewater billing
rate.
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According to Water Resources staff, the ADHS data was the most current standard available.
Water Resources does not perform its own loading tests due to the high cost, and similarly,
other members of the Sub-Regional Operating Group (SROG) have not performed these
loading tests either. During this Project, the Water Resources Division hired an external
Consultant to test a limited number of wastewater samples to validate the City Code ranges
used (Table 3, page 7).
The Consultant’s test results for the Commercial without dining (low) and Commercial with
dining (medium) categories were similar to ADHS measures; however, the results of the
Restaurant (high) category were not close. Specifically, for a selected sample of Scottsdale
restaurants, the Consultant’s test results ranged from 804 to 1,310 mg/L of COD compared to
2,200 mg/L from the Department of Health Services standard. However, the Consultant’s
results were only used to confirm the loading ranges, and not considered in calculating the
Concentration to assign.
In addition, a 2010 University of Georgia publication also noted typical COD concentrations in
domestic wastewater consistent with the ADHS measures in the low and medium categories,
but were much lower in the high category. Here, the University cited a concentration of 800
mg/L, similar to the Consultant’s test results, while the 1983 ADHS measure converts to 2,200
mg/L COD.
Many federal, state, and local water quality standards and filtering requirements have been
put in place since 1983. For example, the related City Code sections were initially approved
in December 1993. Therefore, the ADHS table seems likely to represent outdated research.
The Water Resources Division is currently finalizing a request for proposals (RFP) for a
Wastewater Cost-of-Service study and plans to request that the study include providing recent
COD demand load data.
Using the 2,200 COD results in a Concentration grade of 7.33, while an 800 to 1,300 COD
would result in Concentration grades of 2.67 to 4.33. Auditors estimated that use of the lower
grading for this analysis would result in lower assigned customer rate classifications for some
of the evaluated multi-use buildings. And as a result, the net increase in customer billings
would be an estimated $208,000 to $241,000 rather than the estimated $257,000 net
increase.
Recommendation:
The Water Resources Division should use more current data to establish Food Service
Establishment COD loading values.

2. Data improvements can ease future update efforts.
For this project, Water Resources staff worked with data in the Water Quality Linko
monitoring database, the City’s tax and license system, a spreadsheet analysis, and the City’s
utility billing system. Improved data linking and completeness checks can ease future
updates.
A. There is currently not a common data field to easily match data between the key software
applications.
Staff uses data from the tax and license system and from site visits to populate the Linko
database. At the end of the Wastewater Rate Classification project, the Linko database
was exported to a spreadsheet for financial analysis and transferred to the utility billing
Page 12

Audit Report No. 1312

system. However, lack of common fields between the system, database and spreadsheet
made this a more tedious process and increased the risk of error. For example, tax and
license accounts are manually matched to business names in Linko. Including the license
number in Linko would allow the tax and license data to be more quickly compared. In
addition, including the customer number in Linko and the analysis spreadsheet would
allow the results to be more easily and accurately updated into the utility billing system.
B. The Wastewater Rate Classification project did not include a final verification step
The Wastewater Rate Classification project resulted in revised billing codes for 289 sewer
accounts. However, auditors found that 8 of the 289 accounts (3%) did not get changed.
These few accounts did not update correctly because a portion of the customer number
(occupant number) changed while the billing rate changes were being finalized. Having a
final verification step will serve to ensure all intended changes were correctly applied.
C. Some applicable wastewater customers were inadvertently excluded from the analysis.
To test completeness of the inventory database, auditors selected four multi-use buildings
located within Scottsdale to ensure they were included in the analysis. Two of the four
buildings were in the Linko database but did not transfer to the analysis workbook.
Management is not clear how these were excluded.
Further, there were approximately 35 accounts that were excluded from the evaluation
because they will require further review to determine their correct billing code.
D. Information requested from the City tax & license system to populate the Linko database
does not include all potentially relevant business types.
Currently, the Water Resources staff receives from the tax & license system a monthly
report listing all new or renewed City business licenses identified with certain North
American Industry Classification System (NAICS) codes. However, based on a review of the
NAICS codes, the report does not include all of the potentially relevant codes. This
increases the risk that the Linko database will not include all applicable businesses or that
inspection results may get overlooked due to missing entities. Examples of additional
NAICS codes that may have applicable food service operations include the following:
NAICS

Description

722211

Limited-Service Restaurants

622210

Psychiatric and Substance Abuse Hospital

622310

Specialty Hospitals

623210

Residential Intellectual and Development Disability Facilities

623220

Residential Mental Health Facilities

623311

Continuing Care Retirement Communities

623990

Other Residential Care Facilities

624229

Other Community Housing Services

445220

Fish & Seafood Markets

447110

Gasoline Stations with Convenience Stores

452910

Warehouse Clubs and Supercenters

721110

Hotels and Motels

721310

Rooming & Boarding Houses
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Recommendations:
The Water Resources Division should:
A. Include in the Linko database a common data field for each of the key City systems,
such as license number and customer billing number.
B. Perform a final verification step to ensure all intended changes were applied.
C. Ensure the analysis worksheet includes all applicable businesses for any future
reviews. Complete the review of the remaining excluded accounts that require further
research.
D. Request the monthly tax & license report include all potentially relevant NAICS codes
to further ensure data completeness.
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MANAGEMENT ACTION PLAN
1. The Concentration Grading scale used for Restaurants in this analysis may be high due
to dated research factors.
Recommendation:
The Water Resources Division should use more current data to establish Food Service
Establishment COD loading values.
MANAGEMENT RESPONSE: Agree
PROPOSED RESOLUTION: The Water Resources Division agrees with the need to update the
analysis of loading in the Scottsdale collection system.
Due to the limited scope of this audit, changes in loading factors are discussed only with
regards to multi-use customers. Loading factors are a significant basis of billing for all
customer classes and a change in one loading factor can impact other customer classes. Any
review of loading factors should be done comprehensively. Additionally, wastewater strength
is very difficult to define as “typical” and a more thorough analysis needs to be done of
customer specific loading contributions.
Water Resources proposes to resolve the issue by having a third party contractor complete a
cost of service study which includes more current loading factors to ensure adequate and
equitable billing.
RESPONSIBLE PARTY: Gina Kirklin, Enterprise Finance Manager and Suzanne Grendahl, Water
Quality Director
COMPLETED BY: 7/1/2014
2. Data improvements can ease future update efforts.
Recommendations:
The Water Resources Division should:
A. Include in the Linko database a common data field for each of the key City systems,
such as license number and customer billing number.
B. Perform a final verification step to ensure all intended changes were applied.
C. Ensure the analysis worksheet includes all applicable businesses for any future
reviews.
D. Request the monthly tax & license report include all potentially relevant NAICS codes
to further ensure data completeness.
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MANAGEMENT RESPONSE: Agree
PROPOSED RESOLUTION: Water Resources agrees with the premise that data improvements
can ease future updates; however the solution proposed is slightly modified.
A. Water Resources is uncertain on the viability of using the Linko system to drive and/or
interface with other key City systems. Water Resources will investigate the feasibility
of such and interface both technically and financially. In lieu of these changes or as
an intermediate solution, if a programming change can be implemented, Water
Resources will use the inventory of businesses at each multi-use commercial building
to drive the bill code update process as changes occur. The Water Quality FOG staff
will provide a revised inventory for each multi-use commercial building when there is
a change in any food service establishment. The meter number documented in the
inventory of businesses, obtained through FOG staff site visits, will correlate to a
utility billing number.
B. A post verification of all intended changes will be completed.
C. To ensure that all applicable businesses are documented in the inventory of businesses
a periodic sample will be tested to confirm completeness.
D. Water Quality will work to expand the NAICS codes used to report food related
businesses; this expansion will be adjusted to avoid overlap or duplications of
businesses.
RESPONSIBLE PARTY: Gina Kirklin, Enterprise Finance Manager and Suzanne Grendahl, Water
Quality Director
COMPLETED BY: 7/1/2014
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The City Auditor’s Office conducts audits to promote operational efficiency,
effectiveness, accountability, and integrity.

